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unemployment  is  low 
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and  inflation  is  moderate; 
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and  imports  rise  more  than  GDP. 


U.S.  MERCHANDISE  TRADE 

(Billions  of  Dollars,  Annual  Rate) 


Imports 
and  exports 
1,200 
1,100 
1,000 

900 

800 

700 

600 

500 

400 


Imports 


UHP 


Exports 


Balance ' 


Balance 
of  trade 
400 

300 

200 
100 
0 

-100 
-200 
-300 
-400 


1994       1995       1996       1997       1998  1999 

Source:  U  S  Department  of  Commerce.  Bureau  of  the  Census. 


EXPORTS'  AND  IMPORTS'  SHARE  OF  GDP 

(Percent) 


15 
14 
13 
12 
11 
10 

9 

8 

7 

6 

1980  1982  1984  1986  1988  1990  1992  1994  1996  1998 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis. 


Imports 

*♦  ^ 

^  .... 

Y*  Exports 

01"} 

IjC  /o  I 

r.s.i»jmY 

&  TRADE 
OUTLOOK' 

2000 


I 


! 


KIRSTEIN  BUSINESS  BRANCH 


McGraw-Hill 


A  Division  of  Tlie McGraw-Hill  Companies 


Copyright  O  2000  by  The  McGraw-Hill  Companies.  Inc.  All  rights  reserved. 

Portions  of  this  publication  contain  work  prepared  by  officers  and  employees  of  the  United 
States  Government  as  part  of  such  person's  official  duties.  No  copyright  is  claimed  as  to  any 
chapter  or  section  whose  designated  author  is  an  employee  of  the  United  States  Government, 
except  that  copyright  is  claimed  to  tables,  graphs,  maps,  or  charts  in  any  chapters  or  sections 
in  the  publication  if  the  sole  designated  source  is  other  than  the  United  States  Government. 


1  2  3  4  5  6  7  8  9  0  QPD/QPD  0  9  8  7  6  5  4  3  2  10 


ISBN  0-07-135245-7 


The  sponsoring  editor  for  this  book  was  Griffin  Hansbury  and  the  editing  and  production 
manager  was  Fred  Bernardi.  The  book  was  set  in  Times  Roman  with  Univers  by  North  Mar- 
ket Street  Graphics. 

At  the  back  of  the  book  is  a  list  of  associations,  organizations,  and  companies  that  have  given 
permission  to  use  data  and  other  information  for  this  publication. 


Printed  and  bound  by  Quebecor/Dubuque. 


McGraw-Hill  books  are  available  at  special  quantity  discounts  to  use  as  premiums  and  sales 
promotions,  or  for  use  in  corporate  training  programs.  For  more  infonnation  please  write  to 
the  Director  of  Special  Sales.  McGraw-Hill.  Two  Penn  Plaza.  New  York.  NY  10121-2298. 
Or  contact  your  local  bookstore. 


Information  contained  in  this  work  has  been  obtained  by  The  McGraw-Hill  Companies. 
Inc.  (■"McGraw-Hill")  from  sources  believed  to  be  reliable.  However,  neither  McGraw- 
Hill  nor  its  authors  guarantee  the  accuracy  or  completeness  of  any  information  published 
herein  and  neither  McGraw-Hill  nor  its  authors  shall  be  responsible  for  any  errors,  omis- 
sions, or  damages  arising  out  of  use  of  this  information. 


ACKNOWLEDGMENTS 


The  U.S.  Industry  &  Trade  Outlook®  2000  is  the  product  of  a 
ipartnership  between  the  U.S.  Department  of  Commerce  and 
iThe  McGraw-Hill  Companies.  The  Office  of  Trade  and 
[Economic  Analysis  within  the  U.S.  Department  of  Commerce 
provided  concept  development,  authorship,  interagency 
coordination  within  the  government,  U.S.  government  data,  and 
editorial  support.  Tho.se  with  major  responsibilities  for  this  38* 
edition  include  the  following:  Jonathan  C.  Menes,  Project 
Director:  Richard  A.  Eberhart,  Project  Manager;  John  J.  Bis- 
itay,  Managing  Editor;  Howard  L.  Schreier,  Computer  Support 
Coordinator;  Rebecca  Krafft,  Francine  Krasowska,  Techni- 
cal Editors;  Jeffrey  W.  Lins,  Senior  Economist/Economic 
Reviewer;  Kemble  Stokes,  Senior  Economist;  Michael  Good- 
win, Joanne  Hepburn,  Marjorie  Pavliscak,  Allen  Unsworth, 
Economic/Statistical  Reviewers;  Bruce  Miller,  Jean  Janicke, 
Policy  Reviewers;^John  Jelacic,  Consulting  Economist;  David 
•Barton,  Indumati  Jasani,  Statistical  Support;  and  Miralette 
Herbert,  Administrative  Support. 

Contributing  McGraw-Hill  Companies  are  Standard  &  Poor's 
DRI  for  industry  analysis  and  the  Professional  Book  Group  for 
production  and  distribution.  Within  Professional  Book,  special 
thanks  go  to  Philip  Ruppel,  Publisher;  Susan  Barry,  Editorial 
Director;  Roger  Kasunic,  Production  Director;  Griffin  Hans- 
bury,  Associate  Editor;  and  Fred  Bernardi,  Editing  Manager. 
Cynthia  H.  Braddon  is  Vice  President,  Washington  Affairs,  for 


The  McGraw-Hill  Companies,  and  Tracey  Thomson  is  Man- 
ager, Government  Marketing  &  Communications. 

The  National  Technical  Information  Service,  of  which  Walter 
Finch  is  Associate  Director  for  Business  Development,  is 
McGraw-Hill's  distribution  partner. 

The  Bureau  of  the  Census  provided  most  of  the  data  on  which 
the  analyses  are  based.  Many  other  federal  agencies  also  con- 
tributed data,  but  special  recognition  goes  to  the  Bureau  of 
Economic  Analysis,  the  Bureau  of  Labor  Statistics,  the  Council 
of  Economic  Advisers,  the  Board  of  Governors  of  the  Federal 
Reserve  System,  the  Department  of  Transportation,  the  Depart- 
ment of  the  Interior,  the  Department  of  Health  and  Human  Ser- 
vices, the  Securities  and  Exchange  Commission,  and  the 
Commodity  Futures  Trading  Commission. 

Special  appreciation  also  goes  lo  the  Department  of  Energy  for 
its  coverage  of  crude  petroleum  and  natural  gas  and  petroleum 
refining;  the  U.S.  Geological  Survey  of  the  Department  of  the 
Interior  for  the  chapter  on  metals  and  industrial  minerals  min- 
ing; the  Maritime  Administration  and  Federal  Railroad  Admin- 
istration of  the  Department  of  Transportation  for  the  chapters 
on  shipbuilding  and  repair,  water  transportation,  and  railroads; 
and  the  Federal  Deposit  Insurance  Corporation  for  the  chapter 
on  financial  institutions, 


V 


A  message  from  the  Secretary  of  Commerce 


he  United  States  is  an  economic  powerhouse!  We  have  just  set  an  endurance  record  for  all 


economic  expansions  by  topping  the  previous  record  held  by  the  1961-69  expansion,  which 


A  lasted  106  months.  Fueled  by  a  revolution  in  information  technology  (IT),  we  are 
experiencing  the  lowest  unemployment  rate  in  30  years,  with  more  than  20  million  new  jobs  created. 
Help  wanted  ads  are  seen  everywhere  extolling  the  need  for  professional,  technical  and  support  staff 
to  fill  the  thousands  of  IT  job  vacancies  in  established  and  start-up  companies  across  the  United 
States.  Inflation  has  been  held  in  check  and  is  now  at  its  lowest  rate  since  1965.  The  slock  market 
capped  its  fifth  straight  year  of  phenomenal  returns  at  the  end  of  1999. 

As  we  enter  the  new  millennium,  the  global  economy  is  again  showing  signs  of  recovery  and  world 
trade  will  resume  its  rapid  growth  creating  major  opportunities  for  U.S.  industries.  In  order  for  U.S. 
businesses  to  capitalize  on  new  opportunities,  they  will  need  to  meet  the  many  challenges  created 
by  growth  in  the  Internet  and  electronic  commerce  around  the  globe.  It  is  often  said  that  with  great 
challenge  comes  great  opportunity.  If  U.S.  businesses  continue  to  meet  the  challenges  of  the  new 
digital  economy,  they  are  virtually  certain  to  reap  huge  rewards  in  the  future. 

To  compete  in  and  win  world  markets,  businesses  must  identify  promising  markets,  produce  high 
quality  goods  and  services,  and  seize  opportunities.  As  American  companies  rise  to  meet  the 
challenges  of  this  global  marketplace,  the  U.S.  Industry  &  Trade  Outlook®  can  be  a  valuable  tool. 

The  2000  Outlook,  a  joint  effort  of  the  Department  of  Commerce  and  The  McGraw-Hill  Companies, 
chronicles  the  performance  of  industry  in  our  economy  and  provides  insight  into  how  key  segments 
are  likely  to  fare  in  the  year  ahead.  To  accentuate  the  role  of  these  new  technologies  on  our 
economy,  this  year's  Outlook  spotlights  the  growing  impact  of  the  IT  revolution  on  individual  U.S. 
industries  and  includes  a  special  feature  on  how  it  will  affect  commerce  and  business  in  the  2 1st 
century. 

To  the  extent  that  the  Outlook  stimulates  profitable  business  ideas,  contributes  to  increased 
competitiveness,  and  provides  information  that  allows  American  business  managers  to  make  better 
decisions,  its  purpose  has  been  fulfilled,   f  n 
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Welcome  to  the  third  edition  of  U.S.  Industry  &  Trade  Outlook®.. 
a  joint  piibhcation  of  the  U.S.  Department  of  Commerce  and  The 
McGraw-Hill  Companies.  This  series  replaces  U.S.  Industrial 
Outlook,  which  the  Department  of  Commerce  had  published 
annually  until  1994.  Like  its  predecessor,  U.S.  Industry  &  Trade 
Outlook®  is  a  single  reference  source  that  business  professionals, 
investors,  researchers,  and  students  can  use  to  get  information  on 
U.S.  industries,  how  those  industries  affect  the  U.S.  economy, 
and  where  they  ai,e  going  in  an  increasingly  global  marketplace. 
Most  of  the  chapters  have  been  written  by  government  analysts; 
also  participating  were  McGraw-Hill  authors  (principally  from 
Standard  &  Poor's  Equity  Investor  Services  and  Standard  & 
Poor's  DRI)  and  independent  analysts  and  industry  experts.  To 
ensure  that  the  articles  and  forecasts  are  objective  and  unbiased, 
government  economists  have  reviewed  all  chapters. 

ANALYTICAL  APPROACH:  SIC  CODES 

Data  in  the  2000  Outlook  are  based  on  the  Standard  Industrial 
Classification  Manual-1987,  which  classifies  industries  by  SIC 
codes.  These  codes  have  been  used  as  the  basis  for  collecting  most 
of  the  data  on  domestic  industries.  This  classification  system 
includes  all  sectors,  from  manufacturing  and  service  industries  to 
construction,  agriculture,  and  natural  resources.  The  SIC  system 
begins  with  nine  major  categories:  (1)  agriculture,  forestry,  and 
fishing,  (2)  mining,  (3)  construction,  (4)  manufacturing,  (5)  trans- 
ji  portation,  communications,  and  public  utilities,  (6)  wholesale 


trade,  (7)  retail  trade,  (8)  finance,  insurance,  and  real  estate,  and 
(9)  services.  These  basic  categories,  in  turn,  are  divided  into 
groups  with  two-digit,  three-digit,  and  four-digit  industry  codes; 
each  additional  digit  indicates  a  greater  degree  of  specificity. 

A  NEW  APPROACH:  THE  NAICS  SYSTEM 

In  an  effort  to  standardize  their  data  collection  systems,  the 
United  States,  Canada,  and  Mexico  collaborated  in  developing  a 
new  economic  classification  system,  the  North  American  Indus- 
try Classification  System  (NAICS).  This  also  .served  to  address 
the  criticism  that  the  SIC  system  focused  too  heavily  on  manu- 
facturing, giving  too  little  recognition  to  the  growing  services  sec- 
tor. NAICS  is  based  on  a  production  concept,  defining  industries 
by  grouping  together  establishments  that  use  similar  processes 
and  inputs  to  produce  a  good  or  a  service.  Inputs  include  types 
of  labor  and  skills,  capital  equipment,  and  intermediate  materials. 
In  many  cases,  intangible  inputs  may  be  important,  especially  in 
service  industries.  The  final  hsting  of  NAICS  industries  appeared 
in  the  Federal  Register  of  April  9,  1997,  and  is  available  on 
the  Internet  at  www.census.gov/epcd/www/naics. html#fedreg. 
The  United  States  adopted  and  began  presenting  data  based  on 
NAICS  with  the  release  of  the  1997  Economic  Census  reports. 
Eventually,  all  U.S.  industrial  statistics  will  be  tabulated  accord- 
ing to  NAICS  rather  than  SIC  definitions.  Industry  data  based  on 
NAICS  were  released  too  late  to  have  been  included  in  Outlook 
2000. 
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DATA  FEATURED  IN  EACH  CHAPTER 

Economic  and  Trade  Trends  Graphs 

Each  chapter  begins  with  four  overview  graphs  depicting  infor- 
mation on  the  particular  industry  segment.  A  common  format  is 
used  for  all  manufacturing  industries.  For  nonmanufacturing 
industries,  graphs  were  chosen  that  are  pertinent  to  the  specific 
industry.  The  four  graphics  used  consistently  for  manufacturing 
industries  are  U.S.  international  trade,  world  export  market 
shares,  U.S.  export  dependence  and  import  penetration,  and 
U.S.  output  and  output  per  worker. 

U.S.  International  Trade.  This  graph  depicts  worldwide 
U.S.  exports  and  imports  and  the  resulting  trade  balance. 

World  Export  Market  Share.  The  world  export  market  share 
data  have  been  developed  from  international  trade  infonnation 
collected  by  the  United  Nations.  These  data  are  classified  by 
Standard  International  Trade  Classifications  (SITC).  Revision  3. 
which  does  not  correspond  to  the  1987  SIC  system  used  for  U.S. 
domestic  industries.  An  attempt  was  made  to  develop  comparable 
statistics  by  identifying  the  SlTCs  that  accounted  for  a  prepon- 
derance of  trade  at  the  chapter  level.  In  some  cases,  an  appropri- 
ate match  could  not  be  made.  Where  the  worldwide  international 
trade  data  do  not  accurately  rellect  the  SIC  industries  included  in 
the  chapter,  no  data  are  presented. 

Export  Dependence  and  Import  Penetration.  The  export 
dependence  ratio  is  derived  by  dividing  exports  by  comparable 
domestic  shipments;  the  import  penetration  ratio  is  derived  by 
dividing  imports  by  the  sum  of  comparable  shipments  and 
imports  minus  exports  (apparent  consumption).  The  ratios  do 
not  necessarily  use  the  shipments  data  included  in  the  trends 
and  forecasts  tables  (discussed  below);  shipment  data  were 
modified  to  reflect  ail  traded  commodities  of  a  particular  sector. 

Output  and  Output  per  Worker.  The  industry  output  and 
productivity  series  were  constructed  by  using  pubhshed  and 
unpublished  indexes  from  the  Bureau  of  Labor  Statistics  (BLS). 
Indexes  comparable  to  the  SICs  covered  in  each  chapter  were 
rebased  to  1992  (i.e.,  1992  =  100).  Then  a  weighted  index  was 
constructed,  using  the  1996  value  of  industry  shipments  as 
weights.  At  the  national  level,  output  is  for  private  nonfarm 
business,  adjusted  for  inflation.  Private  nonfarm  business  out- 
put is  gross  domestic  product  (GDP)  minus  the  sum  of  agricul- 
tural output  and  the  output  of  the  government  sector.  BLS 
provided  data  on  total  employment. 

Trends  and  Forecasts  Tables 

The  trends  and  forecasts  table  is  a  standard  feature  in  manufac- 
turing chapters.  This  table  defines  the  industry  by  SIC  codes  and 
contains  up  to  9  years  of  statistics.  This  edition  contains  industry 
and  product  data  from  1992  through  2000.  Shipments  data 
through  1996  are  actual;  data  for  1997,  1998,  and  1999  are  esti- 
mates, and  data  for  2000  are  forecasts.  The  chapters  in  Outlook 
2000  were  being  prepared  while  1997  Census  data  were  being 
released.  Applicable  1997  Census  statistics,  ,vhen  available,  were 
taken  into  consideration  by  the  authors,  but  their  inclusion  was  at 


the  author's  discretion,  based  on  his  or  her  evaluation  of  the 
impact  that  the  conversion  to  the  NAICS  basis  would  have  on  the 
relevant  industry  statistics.  Trade  data  through  1998  are  actual. 
The  value  of  shipments  in  the  trends  and  forecasts  tables  gener- 
ally is  shown  in  both  "currenf '  and  "constanf '  dollars.  The  con- 
stant dollars  in  the  trends  and  forecasts  tables  lire  identified  as 
"value  of  shipments  ( 1992$)."  This  means  that  output  is  valued 
using  1992  prices.  (See  the  accompanying  glossary  for  further 
explanation.)  Historical  data  also  are  provided  for  capital  invest- 
ment and  earnings  (both  in  current  dollars)  and  employment. 

The  difference  between  industry  and  product  shipments  is 
important  for  interpreting  the  statistics  in  this  book.  Shipments 
data  are  collected  separately  for  individual  factories  or  establish- 
ments rather  than  for  entire  companies.  Although  most  factories 
or  establishments  make  or  sell  a  variety  of  products,  for  statistical 
purposes,  individual  concerns  are  classified  under  the  industry  of 
their  most  prominent  product.  For  instance,  if  80  percent  of  a 
plant's  total  output  consists  of  tires  and  20  percent  consists  of 
hose  and  belting,  that  plant  is  classified  as  a  tire  industry  plant. 
The  total  output  of  all  such  plants  makes  up  the  shipments  for  the 
industry.  Other  measures  of  activity  under  the  "industry"  heading, 
such  as  employment  and  hourly  earnings,  are  reported  for  the 
establishments  classified  as  being  in  that  industry. 

The  value  of  all  tires  shipped  by  all  establishments  is  added 
to  derive  "product  shipments."  In  other  words,  "industry  ship- 
ments" refers  to  the  total  value  of  all  activities  conducted  by  the 
establishments  classified  in  an  industry.  "Product  shipments" 
can  be  thought  of  as  the  total  value  of  specific  products  classi- 
fied within  an  industry  shipped  by  all  establishments  regardless 
of  how  those  establishments  are  classified. 

When  a  plant's  products  change  substantially,  the  industry 
under  which  the  plant  is  classified  may  change  as  well.  Despite 
such  changes,  historical  data  are  not  revised,  and  this  can  result  in 
significant  discontinuities.  The  reader  therefore  should  use  care 
in  relating  industry  .statistics  (such  as  employment)  to  product' 
statistics  because  an  industry's  product  mix  may  change. 

Trade  Patterns  Tables 

These  tables  include  data  on  exports  and  imports  for  the  six, 
major  areas  of  the  world  and  data  on  the  United  States'  top  pur-, 
chasers  and  suppliers  of  merchandise.  The  six  major  regions  are« 
NAFTA  (North  American  Free  Trade  Agreement  countries  of  j 
Canada  and  Mexico),  Latin  America  (all  other  countries  in  the- 
westein  hemisphere  except  Canada  and  Mexico),  Westerns 
Europe  (all  countries  in  that  region,  whether  a  European  Union] 
member  or  not),  Japan/Chinese  Economic  Area  (Japan,  China,!' 
Hong  Kong,  and  Taiwan),  Other  Asia  (all  countries  on  the  Asian, 
continent  except  the  Japan/Chinese  Economic  Area  and  the. 
Middle  East),  and  the  Rest  of  World  (eastern  Europe  and  the 
former  Soviet  states,  the  Middle  East,  Africa,  Australia,  Newj 
Zealand,  and  other  Pacific  countries  and  territories).  J, 

Data  Sources  and  Methods 

Industry  and  Product  Data.  For  manufacturing  industries,: 
the  most  reliable  and  consistent  federal  source  of  historical  data' 
on  items  such  as  value  of  shipments,  employment  and  wages,  . 
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and  capilal  invcsliiiciits  is  ihc  Census  of  Mdniifdciiircs.  revised 
and  iipdalcd  by  llic  AiiiiikiI  Sur\-cY  of  Mciimfcicliiii's.  Mining 
indiisliy  data  arc  published  in  the  Census  oj  Minerals:  data  lor 
subsequent  years  are  available  from  the  U.S.  Department  ol 
Interior,  Bureau  of  Mines.  Data  for  many  service  industries  are 
included  in  the  Census  of  Service  Industries  and  the  Census 
Bureau's  Service  Annual  Surveys,  which  are  current  through 
l'W6.  New  Censuses  of  Manufactures  and  Minerals  are  taken 
every  five  years.  Recent  editions  of  the  Outlook  have  been 
based  on  the  1992  Census  oj  Manufactures  and  the  1992  Cen- 
sus of  Minerals.  (For  the  latest  available  data  from  the  Eco- 
nomic Census,  see  www.census.gov/epcd/www/econ97.html.) 

Trade  Data.  Trade  data  are  collected  using  the  Harmoni/ed 
System  (HS),  a  procedure  the  United  States  adopted  in  1989. 
Most  major  industrial  countries  and  many  less  developed  coun- 
tries use  the  HS,  making  it  easier  to  assess  and  compare  recent 
(but  not  pre- 1989)  international  trade  by  commodity  for  various 
countries.  Census  trade  data  (exports  and  imports)  are  tabulated 
by  following  the  Bureau  of  the  Census's  trade  concordance,  as 
adjusted  by  the  various  analysts  to  approximate  their  four-digit 
SIC  industry  groupings.  Census  data  on  U.S.  merchandise  trade 
are  current  through  1997.  In  preparation  for  the  adoption  of  the 
NAICS  as  the  new  U.S.  domestic  industry  classification,  the 
U.S.  Bureau  of  the  Census  modified  the  SIC-based  trade  con- 
cordance. It  also  took  this  opportunity  to  correct  SIC  assign- 
ments of  HS  codes.  The  trade  statistics  presented  in  Outlook 
2000  have  been  revised  to  reflect  those  changes. 

Analysis  of  trade  data  over  a  longer  period  is  move  difficult. 
Since  trade  data  used  to  be  collected  and  tabulated  differently,  one 
cannot  determine  whether  apparent  changes  in  the  value  of  trade 
by  category  before  and  after  1 989  aro  due  to  actual  trade  develop- 
ments or  to  changes  in  reporting  and  classifying  practices. 

WHERE  TO  FIND  MORE  INFORMATION 

Two  federal  government  resources  of  general  interest  to  U.S. 
businesses  are  A  Basic  Guide  to  E.xportin^,  which  discusses 
exporting  strategies  and  related  issues,  and  the  U.S.  Trade  Infor- 
mation Center  ( l-80()-USA-TRADE),  the  definitive  source  for 
infoiTnation  on  U.S.  government  export  programs  and  activities. 

Free  catalogs  listing  government  publications  can  be  ordered 
from  the  superintendent  of  documents  at  the  U.S.  Government 
Printing  Office  (GPO)  by  calling  (202)  512-1800  or  faxing  an 
order  to  (202)  512-2250.  (The  GPO's  Internet  address  is 
www.access.gpo.gov.)  Call  the  National  Technical  Information 
Service  at  (70.'^)  487-4650  for  information  and  to  order  catalogs 
on  thousands  of  government  publications  or  visit  the  Web  site  at 
www.ntis.gov.  In  addition,  the  U.S.  Bureau  of  the  Census  has 
made  statistical  information  available  on  its  Web  site  at  www. 
census.gov. 

The  government  documents  mentioned  here  can  be  found  in 
the  reference  section  of  many  libraries  and  on  the  Web  sites  of 
university  and  state  libraries  that  participate  in  the  Federal  Depos- 
itory Library  program.  Useful  nongovernment  sources  of  busi- 
ness information  include  Thouuis'  Rei^ister.  Standard  &  Poor's 


Rei^ister  Ward's  Husiiwss  Directory.  Dun  's  Industrial  (iuide.  and 
reports  by  Dun  &  Bradstieel  and  Standard  &  Poor's,  among 
others.  Directories  of  trade  associations  that  can  be  found  in  ref- 
erence sections  of  libraries  include  the  Encyclopedia  of  Associa- 
tions. National  I'rcule  &  Professional  Associations  of  the  U.S., 
and  the  Yecuhook  of  lutcriuitional  Ori^ani:(Uions. 

GLOSSARY  OF  KEY  TERMS 
AND  ABBREVIATIONS 


APEC:  The  Asia-Pacillc  Economic  Cooperation  group  was  eslablisiicd 
in  19X9  and  has  become  the  primary  regional  vehicle  tor  promoting 
open  trade  and  economic  cooperation  within  that  region.  Cuncnlly, 
its  members  are  (in  order  ol  joining)  Australia,  Brunei  Darussalam. 
Canada,  Indonesia,  Japan,  Soiilh  Koiea,  Malaysia,  New  Zealand,  Ihe 
Philippines,  Singapore,  Thailand,  the  United  Stales,  China,  China- 
Hong  Kong,  Taiwan.  Mexico.  Papua  New  Guinea,  Chile,  Peru,  Rus- 
sia, and  Vietnam. 

Antidumping  duty:  A  duty  imposed  hy  Ihc  flnilcd  Slates  to  oUsel  any 

profits  a  foreign  firm  altempis  to  make  by  dum|iiiig  merchandise  on 

the  U.S.  market.  (See  Duiupiiii^. ) 
ASKAN:  Association  of  Soutlieast  Asian  Nations,  eonsisiing  of  Brunei 

Darussalam,  Cambodia,  Indonesia,  Laos,  Malaysia,  Myanmar,  the 

Philippines,  .Singapore,  Thailand,  and  Vietnam. 
CA(iR:  Compound  annual  growth  rate. 

Caribbean  Basin  Initiative  (CBI):  An  inter-American  program,  led 
by  the  Lhiued  States,  of  increased  economic  assistance  and  trade 
preteienees  lo  Caribbean  and  Central  American  countries.  CBI  pro- 
vides duly-lree  access  to  the  U.S.  market  for  most  products  from 
the  region  and  promotes  private  sector  development  in  the  region. 

c.i.f.:  Cost,  insurance,  and  freight.  A  pricing  term  indicating  that  the  cost 
of  the  goods,  insurance,  and  freight  is  included  in  the  cjuoted  price. 

Constant  dollars  ("real"  dollars):  Output-valued  base-year  prices. 
calcLilated  by  dividing  current  (or  actual)  dollars  by  a  dellator.  The 
use  of  eonstani  dollars  eliminates  the  etfects  of  price  changes 
between  the  year  of  measurement  and  the  base  year  and  allows  the 
calculation  of  real  changes  in  output. 

Consumer  Price  Index  (CPI):  Presents  a  weighted  average  cost  of  a 
representative  basket  of  goods  and  services  purchased  by  con- 
sumers relative  to  the  cost  ol  the  same  basket  in  the  base  year. 

Countervailing  duty:  A  letalialory  charge  that  a  country  places  on 
imported  goods  to  counter  direct  or  indirect  subsidies  or  bounties 
granted  lo  the  exporters  ot  the  goods  hy  their  home  governments. 

Current  dollars:  The  actual  dollar  amount  paid  in  sales  transactions. 

Dumping:  A  term  used  in  international  trade  to  refer  to  the  sale  of  a 
product  in  export  markets  below  the  selling  price  for  that  product  in 
the  exporter's  domestic  market  or  lower  than  the  cost  of  manufac- 
turing and  marketing  such  goods  in  the  domestic  market. 

Durable  goods  (durables):  Items  with  a  normal  life  expectancy  of  3 
years  or  more,  such  as  automobiles,  furniture,  and  major  household 
appliances.  Sales  of  durable  goods  generally  are  postponable  and 
therefore  are  the  most  volatile  component  ol' consumer  expendilures. 

Kuro:  The  basic  unit  of  the  new  common  European  currency,  which 
was  put  into  use  on  January  i,  1999.  Initially,  only  I  I  of  the  15 
European  Union  member  countries  participate.  Denmark,  Greece, 
Sweden,  and  the  United  Kingdom  will  continue  to  maintain  their 
national  currencies.  Euro  notes  and  coin  are  scheduled  to  be  put 
into  circulation  on  January  1,  2002,  and  all  bank  accounts  must  be 
converted  to  Euros  by  that  dale. 
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Eurodollars:  Depusiis  held  in  denominations  of  U.S.  dollars  in  com- 
mercial banks  outside  the  United  States. 

European  Union  (EU):  A  regional  economic/political  organization 
forming  the  largest  trading  bloc  in  the  world.  Its  15  members  are 
Austria.  Belgium.  Denmark,  Finland.  France.  Germany.  Greece. 
Ireland.  Italy.  Luxembourg,  the  Netherlands.  Portugal.  Spain.  Swe- 
den, and  the  United  Kingdom. 

Export-Import  Bank  (Eximbank):  An  autonomous  agency  of  the 
U.S.  government  created  in  1934  to  facilitate  the  export  trade  of  the 
United  States. 

f.a.s.  (free  alongside  ship):  The  transaction  price  of  an  export  product, 
including  freight,  insurance,  and  other  charges  incurred  in  placing 
the  merchandise  alongside  the  carrier  in  the  U.S.  port. 

f.o.b.  (free  on  board):  Without  charge  for  delivery  of  export  merchan- 
dise to.  and  placing  on  board,  a  canier  at  a  specified  point. 

Foreign  trade  zones  (FTZs):  Designated  areas  in  the  United  States, 
usually  near  ports  of  entry,  considered  to  be  outside  the  customs 
territory  of  the  United  States.  Also  known  as  free  trade  zones. 

G-7  (Group  of  Seven):  Seven  industrial  countries:  the  United  States. 
Japan,  Germany.  France,  the  L'nited  Kingdom.  Italy,  and  Canada. 
G-7  heads  of  state  and/or  government  have  met  at  annual  econonuc 
summits  since  1975.  G-7  finance  ministers  meet  periodically  to  dis- 
cuss economic  issues  of  common  concern. 

General  Agreement  on  Tariffs  and  Trade  (GATT):  An  international 
organization  and  code  of  tariffs  and  trade  rules  that  evolved  out  of 
the  multilateral  trade  treaty  signed  in  1947.  It  was  replaced  by  the 
World  Trade  Organization  (WTO)  on  January  1.  1995. 

Generalized  Agreement  on  Trade  in  Services  (GATS):  Expands  the 
rules  on  trade  m  gocxls  that  were  negotiated  under  GATT  auspices 
to  mclude  trade  in  ser\  ices. 

Generalized  System  of  Preferences  (GSP):  A  system  approved  by 
GATT  in  1971  that  authorizes  developed  countries  to  gi\e  prefer- 
ential tariff  treatment  to  developing  countries. 

Gross  domestic  product  (tJDP):  The  \alue  of  all  goods  and  services 
produced  in  a  country  during  a  specified  time  period.  (See  Value 
Added. ) 

Harmonized  System  (HS):  An  internatioiial  convention  that  was 
implemented  by  the  United  States  in  1989  for  classifying  imports 
and  exports  so  that  data  from  different  countries  are  comparable. 

Industry  shipments:  The  total  value  of  products  shipped  by  establish- 
ments classified  as  being  in  an  industiy.  plus  miscellaneous  receipts. 

Intellectual  property:  Includes  trademarks,  copyrights,  patents,  and 
trade  secrets. 

Intellectual  property  rights  (IPR):  In  general,  the  right  to  possess  or 
control  the  use  of  intellectual  property. 

International  Monetary  Fund  (IMF):  Established  in  1945.  the  IMF 
serves  as  a  permanent  forum  for  its  member  countries  to  discuss 
and  coordinate  economic  and  financial  policies.  Its  capital  is 
derived  f  rom  subscriptions  from  member  countries.  Its  resources 
are  used  to  provide  assistance  to  members  facing  relatively  short- 
term  economic  difficulties. 

ISO  9000:  A  series  of  five  standards  (9000-9004)  of  the  International 
Standards  Organization  (ISO),  an  international  agency  that  pro- 
motes quality  standards  in  products  and  systems.  The  ISO  9000 
family  of  standards  applies  to  quality  assurance  in  design,  develop- 
ment, production,  installation,  and  servicing  (ISO  9001);  produc- 
tion, in.stallation,  and  servicing  (ISO  9002);  and  final  inspection 
and  testing  (ISO  9003).  ISO  9004  contains  guidelines. 

Maquila  (maquiladora):  A  Mexican  as.sembly  plant  generally,  but 
not  necessarily,  near  the  U.S.-Mexican  bordv'r;  most  of  its  produc- 
tion is  exported  to  the  United  States. 


Most-favored-nation  (MFN)  trade  status:  An  arrangement  in  which 
GATT  countries  must  extend  to  all  other  members  the  most  favor- 
able treatment  granted  to  any  trading  partner,  thus  assuring  that  any 
tariff  reductions  or  other  trade  concessions  are  extended  automati- 
cally to  all  GATT  parties.  Under  WTO,  this  status  is  known  as  "nor- 
mal trading  relations." 

n.e.c:  Not  elsewhere  classified. 

NIC/NIE:  A  newly  industrialized  (or  industrializing)  country/econ- 
omy that  has  experienced  rapid  growth  in  GDP,  industrial  produc- 
tion, and  exports  in  recent  years. 

Nondurable  goods  (nondurables):  Items  that  last  less  than  3  years, 
such  as  food,  beverages,  and  clothing.  Generally,  purchases  of 
these  items  cannot  be  postponed  significantly. 

North  American  Free  Trade  Agreement  (NAFTA):  Agreement  cre- 
ating a  free  trade  area  among  the  United  States,  Canada,  and  Mex- 
ico. The  agreement  became  effective  January  1,  1994. 

North  American  Industry  Classification  System  (NAICS):  A  new 
economic  classification  system  adopted  by  the  United  States, 
Canada,  and  Mexico  for  defining  industries  and  classifying  estab- 
lishments by  industry.  It  replaces  the  SIC  in  the  United  States. 

OEM:  Original  equipment  manufacturer. 

Organization  for  Economic  Cooperation  and  Development  (OECD); 

.A  group  of  29  industrialized,  market  economy  countries  that  aims  to 
promote  its  members'  economic  and  social  welfare  and  stimulate 
economic  development  efforts  in  developing  countries.  The  OECD 
was  established  in  1961  and  is  headquartered  in  Paris.  Member  coun- 
tries are  Australia,  Austria.  Belgium.  Canada,  the  Czech  Republic, 
Denmiu  k.  Finland.  Fiance.  Germany.  Greece.  Hungary.  Iceland.  Ire- 
land. Italy.  Japan.  Luxembourg.  Mexico,  the  Netherlands,  New 
Zealand.  Norway.  Poland.  Portugal,  South  Korea,  Spain.  Sweden, 
Switzerland.  Turkey,  the  United  Kingdom,  and  the  United  States. 

Organization  of  Petroleum  Exporting  Countries  (OPEC):  An  asso- 
ciation of  important  oil-exporting  countries  that  are  highly  depen- 
dent on  oil  revenues,  formed  in  I960.  Its  major  objective  is  to 
coordinate  and  unify  petroleum  policies  among  its  1 1  member 
nations:  Algeria.  Indonesia.  Iran.  Iraq.  Kuwait,  Libya,  Nigeria, 
Qatar.  Saudi  Arabia,  the  United  Arab  Emirates,  and  Venezuela. 

Pacific  Rim:  A  term  that  technically  means  all  countries  bordering  the 
Pacific  Ocean,  although  it  often  refers  only  to  east  Asian  countries. 

Product  shipments:  The  total  value  of  specific  products  shipped  by 
all  establishments  iiTcspective  of  these  establishments"  industry 
classification. 

Standard  industrial  classification  (SIC):  The  former  U.S.  govern- 
ment-established standard  for  defining  industries  and  classifying 
establishments  by  industry. 

Uruguay  Round:  The  eighth  and  final  round  of  multilateral  trade 
negotiations  held  under  GATT  auspices.  Naiiied  for  the  country 
where  initial  discussions  began  in  September  1986  and  concluded 
in  December  1993;  most  of  the  negotiations  have  taken  place  in 
Geneva.  Switzerland. 

Value  added:  The  difference  between  the  value  of  goods  produced  and 
the  cost  of  the  materials  and  services  purchased  to  produce  those 
goods.  It  includes  wages,  interest,  rent,  and  profits.  The  sum  of 
value  added  of  all  sectors  of  the  economy  equals  GDP. 

Voluntary  restraint  agreement  (VRA):  An  import  relief  device  to  limit 
foreign  trade  in  a  particular  commodity  to  protect  domestic  industry 
from  injury  by  foreign  competition.  Sometimes  referred  to  as  a  "vol- 
untary export  restraint"  or  an  "orderly  marketing  agreement." 

World  Bank:  This  term  refers  to  the  International  Bank  for  Recon- 
struction and  Development  (IBRD)  and  the  International  Develop- 
ment Association  (IDA).  The  World  Bank  is  the  largest  provider  of 
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(Jevclopmcnl  assislaiice  to  developing  counliies  and  countries  in 
transition,  committing  about  $20  billion  in  new  loans  each  year.  Its 
mam  locus  is  lo  help  people  in  developing  countries  raise  their 
standard  of  living  through  financing  for  agriculture,  school  s,  health 
programs,  transportation,  and  other  essential  needs. 


World  Trade  Organization  (WTO):  Created  by  the  l.Iruguay  Round 
to  succeed  GATT  on  January  I,  I99.'i.  It  expands  GATT's  rules  to 
apply  to  trade  in  services  and  intellectual  property  rights.  A  tribunal 
to  adjudicate  trade  disputes  also  was  established. 
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Economic  Assumptions 
of  Outlook  2000 


U.S.  Industry  and  Trade  Outlook  2000  provides  estimates  of 
near-term  growth  for  major  industries  of  the  economy.  These 
estimates  reflect  the  knowledge  of  analysts  from  the  U.S. 
Department  of  Commerce  and  Data  Resources,  Inc.,  regarding 
the  specific  circumstances  that  intluence  the  industries  they  fol- 
low. The  estimates  also  reflect  the  broad  economic  projections 
that  were  made  in  about  midyear  1999.  The  midyear  assump- 
tions were  more  conservative  than  those  presented  in  this  chap- 
ter, which  incorporate  the  effects  of  the  comprehensive 
revisions  to  the  national  income  and  product  accounts  pub- 
lished in  October  1999  and  also  reflect  cunent  views  on  the 
economic  outlook. 

In  early  2000,  private  sector  analysts  anticipated  that  the 
U.S.  economy  would  grow  at  a  strong  pace  in  2000  and  2001, 
but  less  than  the  4.1  percent  average  gain  registered  over  the 
prior  4  years.  Expectations  also  included  moderate  inflation  and 
a  low  unemployment  rate.  Table  B-1  shows  the  private  sector 
forecasts  published  by  Blue  Chip  Consensus  in  January  2000. 


TABLE  B-1:    Economic  Forecasts  for  2000  and  2001 


Actual 

Forecast 

1998 

1999 

2000'         200  V 

Real  GDP  (%  change) 

4.3 

4.0 

3.1-4.0  2.3-3.7 

Consumer  price  index  (%  change) 

1.6 

2.2 

2.0-2.9  1.9-3.0 

Unennploynnent  rate  (percent) 

4.5 

4.2 

3.9-4.4  3.9-4.7 

^  Private  sector  forecasts  published  by  the  Blue  Chip  Consensus,  January 
2000.  Range  reflects  the  average  of  the  top  10  and  bottom  10  forecasts. 


To  emphasize  the  uncertainty  of  the  gross  domestic  product 
(GDP)  and  related  forecasts,  ranges  that  indicate  likely  trends 
rather  than  point  estimates  are  shown  in  the  table. 

The  administration's  forecasts  for  the  years  2000  and  2001 
fall  within  the  indicated  range  of  private  sector  forecasts. 

The  Economy  in  1999 

A  brief  review  of  economic  developments  in  1999  provides  an 
introduction  to  the  projections  for  2000  and  2001.  The  U.S. 
economy  ended  the  year  on  a  very  strong  note  and  grew  4.0  per- 
cent in  the  year  as  a  whole  (year-over-year  growth  rates  are 
shown  in  Figure  B-1 ). 

The  current  economic  expansion  set  an  endurance  record  in 
February  2000  and  will  complete  its  ninth  year  in  March  2000. 
The  previous  record  was  held  by  the  1961-1969  expansion, 
which  lasted  106  months  and  coincided  with  the  Vietnam  War. 

Growth  in  1999  again  surpassed  expectations.  At  the  start  of 
each  of  the  past  4  years,  private  sector  and  administration  fore- 
casts anticipated  an  increase  of  about  214%  in  the  coming  year. 
In  tho.se  years,  actual  growth  outdid  expectations  by  a  large  1 .8 
percentage  points  on  average. 

In  1999,  domestic  spending  continued  to  be  the  major  force 
driving  the  U.S.  economy.  Exports  were  limited  by  less  vigor- 
ous growth  in  foreign  economies  and  contributed  modestly  to 
overall  U.S.  growth. 

Household  spending — consumer  spending  plus  residential 
construction — accounted  for  much  o<  the  strength  in  domestic 
spending  in  1999.  That  vigorous  spending  reflected  a  combina- 
tion of  large  gains  in  real  disposable  income  and  payroll 
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Real  GDP,  1969  to  1999: 

Year-over- Year  Percent  Change 
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FIGURE  B-1 

employment,  low  interest  rates  tor  home  mortgages,  and  a  surge 
in  household  wealth  caused  by  higher  equity  prices  and 
increases  in  the  value  ot  existing  homes.  The  strength  in  spend- 
ing caused  the  personal  saving  rate  to  fall  further.  The  personal 
saving  rate  trended  downward  from  the  recent  high  of  8.7  per- 
cent in  1992  to  2.4  percent  in  1999,  the  lowest  annual  level 
since  the  series  began  in  19.'S9. 

Business  spending  for  equipment  and  software  continued  to 
account  for  a  significant  and  stable  share  of  the  growth  in  domes- 
tic spending.  Purchases  of  computers  and  other  information- 
processing  equipment  accounted  for  most  of  the  growth  in 
business  spending  as  companies  incoqiorated  new  technologies 
and  innovations  into  their  production  processes. 

Y2K  concerns  had  a  small  impact  on  U.S.  business  activity 
in  1999.  Available  data  suggest  that  firms  and  public  agencies 
spent  about  $.^()  billion  in  that  year  to  hunt  down  and  correct 
error-prone  technologies.  Total  Y2K-related  spending  in  the 
second  half  of  the  1 990s  reached  an  estimated  $  1 00  billion.  The 
changeover  from  1 999  to  2000  caused  no  major  disruptions. 

Consumer  prices  rose  a  modest  2.2  percent  in  1999.  That 
pace  represented  a  pickup  from  the  1.7  percent  advance  in 
1998.  However,  the  sharp  rebound  in  energy  prices  more  than 
accounted  for  the  acceleration.  The  rate  of  inflation  in  core 
prices  remained  subdued.  Figure  B-2  shows  that  this  rate  of 
inflation,  measured  by  consumer  prices  excluding  tho.se  for 
food  and  energy,  has  trended  downward  throughout  the  cunent 
expansion. 

Resource  utilization  in  the  product  and  labor  markets  contin- 
ued to  diverge  in  1999.  Throughout  1999,  capacity  utilization  in 
manufacturing  remained  below  its  long-term  (1967-1998) 
average  of  81.1  percent.  As  a  result,  inflationary  pressures  in 
core  consumer  prices  remained  limited.  The  rate  of  inflation  in 
core  consumer  prices  tends  to  ease  when  manufacturing  capac- 
ity utilization  is  below  its  long-term  average  but  tends  to 
increase  when  utilization  is  above  that  average. 


hi  contrast,  the  unemployment  rate  averaged  4.2  percent  for 
the  year,  the  lowest  yearly  rate  since  1969.  This  tightness  in  the 
labor  markets  did  not  lead  to  significant  upward  pressures  on 
labor  costs.  Hourly  compensation  in  the  nonfarm  business  sec- 
tor rose  4.8  percent  in  1999,  a  smaller  increase  than  the  1998 
advance  of  5.2  percent.  In  addition,  businesses  achieved  solid 
gains  in  labor  productivity.  As  a  result,  the  rate  of  increase  in 
labor  costs  per  unit  of  output,  a  major  component  of  total  costs, 
rose  only  1.8  percent  in  1999,  down  from  the  2.4  percent 
increase  in  1998. 

Strong  domestic  demand  contributed  to  rapid  growth  in  U.S. 
imports  of  goods  and  services,  while  the  subdued  performance 
of  foreign  economies  led  to  little  growth  in  U.S.  exports.  Avail- 
able data  suggest  that  the  U.S.  economy  grew  roughly  I  per- 
centage point  faster  than  a  weighted  average  of  key  foreign 
economies  in  1999.  As  a  result,  the  U.S.  trade  deficit  in  goods 
and  services  rose  to  a  record  $267  billion  on  an  annual  basis  in 
the  first  I  I  months  of  1999  from  $164  billion  in  1998.  Relative 
to  GDR  the  deficit  jumped  to  2.9  percent  in  the  period  from 
January  to  November  from  1 .9  percent  in  1998.  The  record  ratio 
for  a  complete  year  remains  3.2  percent  in  1987. 

Oil  prices  also  affected  U.S.  trade.  The  price  of  imported  oil 
fell  from  $21 .86  per  barrel  in  January  1997  to  $9. 19  in  January 
1999  and  then  rebounded  to  $22.67  per  barrel  in  December 
1999  (the  latest  available  data).  The  volume  of  monthly  crude 
oil  imports  fluctuated  around  a  flat  trend  between  mid- 1 997  and 
late  1999,  and  the  large  price  movements  caused  the  petroleum 
trade  deficit  to  fall  in  1998  and  rise  sharply  in  1999. 

The  economy's  vigorous  expansion  in  1999  contributed  to 
another  increase  in  the  federal  government  surplus.  The  budget 
surplus  rose  to  $122.7  billion  in  fiscal  year  (FY)  1999.  Relative 
to  GDR  the  budget  shifted  from  a  4.7  percent  deficit  in  FY  1 993 
to  a  surplus  of  1 .3  percent  in  FY  1999. 
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I  The  Federal  Reserve  tightened  monetary  policy  in  1999. 
Actions  in  July,  August,  and  November  raised  the  federal  funds 
and  discount  rates  by  three-quarters  of  a  percentage  point. 
Those  actions  reversed  the  policy  moves  made  in  the  second 
half  of  1998  in  response  to  unsettled  conditions  in  the  financial 
markets.  Shifts  in  monetary  policy  usually  take  6  to  9  months  to 
affect  GDP  growth.  Thus,  the  1998  actions  supported  GDP 
growth  in  1999  while  the  1999  actions  will  tend  to  restrain 
growth  in  the  year  2000. 

\ 

The  Economy  in  2000  and  2001 

'Most  analysts  e.xpect  the  U.S.  economy  to  grow  strongly  in  the 
next  2  years.  Thii»  expectation  of  strong  growth  represents  a 
'substantial  upward  shift  in  outlook  compared  with  expectations 
of  moderate  grow  th  at  the  start  of  each  of  the  past  4  years.  As 


was  noletl  earlier,  forecasters  (including  the  administration) 
anticipated  2/i  percent  growth  in  each  of  the  past  4  years.  The 
forecast  for  2()()()  represents  roughly  a  1 /i  percentage  point 
upward  shift  in  expectations. 

The  outlook  for  the  year  2000  rcfiecls  in  |iart  the  marked 
acceleration  in  the  rate  of  productivity  growth  in  the  second  half 
of  the  1990s  from  the  trend  rate  between  1978  and  1993.  Pro- 
ductivity in  the  nonfarm  business  sector  trended  upward  at  a 
rate  of  1 .4  percent  per  year  between  1978  and  1995  (see  Figure 
B-.^).  Since  1995,  productivity  has  grown  at  a  pace  of  2.6  per- 
cent per  year',  1.2  percentage  points  faster  than  the  1978-199.5 
trend  rate.  Further  rapid  gains  in  productivity  would  limit 
potential  intlationary  pressures  from  a  tight  labor  market. 

A  recession  is  not  anticipated  over  the  forecast  hori/on.  Eco- 
nomic expansions  do  not  die  frorii  old  age.  Rathei\  they  die 
when  serious  imbalances  develop  that  bring  inflationary  pres- 
sures and  rising  interest  rates. 

The  deficit  in  international  trade  remains  a  concern.  The  out- 
look for  2000  and  2001  is  for  a  modest  pickup  in  foreign  eco- 
nomic growth  from  the  1999  performance,  but  the  U.S.  trade 
deficit  is  likely  to  widen  further  in  the  near  term  before  it  begins 
to  improve. 

Upward  pressures  in  prices  tor  crude  oil  and  for  commodi- 
ties at  the  early  stages  of  production  developed  in  1999.  Those 
pr^essures  partly  reflected  the  stabilization  or  upturn  of  some 
Asian  economres  as  well  as  strong  growth  in  the  North  Ameri- 
can economies.  The  decline  in  import  prices  for  nonpetroleum 
goods  apparently  has  ended. 

Stock  prices  remain  an  uncertain  factor  in  the  tnitlook. 
Slower  growth  in  consumer  spending,  retlecting  a  leveling  off 
in  stock  prices  as  well  as  the  tightening  by  the  Federal  Reserve, 
could  contribute  to  more  sustainable  overall  economic  growth 
in  2000  and  2001  and  probably  slow  the  decline  in  the  per  sonal 
saving  rate.  Slower  overall  growth  would  reduce  the  labor  mar- 
ket pr  essur  es  that  have  been  a  concer  n  of  the  Feder  al  Reserve. 

Lee  Price,  Chief  Economist,  U.S.  Department  of  Commerce, 
February  2000. 
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World  Economic  Outlook 


At  the  outset  of  the  new  year,  the  outlook  tor  the  world  econ- 
omy is  positive.  For  the  first  time  since  1997,  the  prospect  is  for 
the  world's  economy  to  grow  at  a  nearly  normal  rate  of  growth 
of  around  3.5  percent,  the  average  rate  for  the  decade 
1985-1995.  In  most  areas,  economic  conditions  continue  to 
improve  after  the  fmancial  crises  in  1997  and  1998. 

The  improved  outlook  has  emerged  in  the  last  few  months  as 
economic  data  from  Asia  have  shown  that  most  of  the  countries 
that  were  most  severely  affected  by  that  region's  1997  financial 
crisis  are  improving.  In  Latin  America,  positive  growth  should 
.return  after  a  smaller  than  anticipated  downturn  in  1999  after 
the  Russian  financial  crisis  in  August  1998.  Emerging  markets 
m  areas  other  than  Asia  and  Latin  America  also  are  facing  bet- 
cer  prospects  as  the  prices  of  petroleum  and  a  few  other  raw 
naterials,  important  exports  of  those  countries,  continue  to 
strengthen. 

During  the  economic  slowdown  in  1998-1999.  positive  eco- 
lomic  growth  continued  in  almost  all  the  world's  developed 
ndustrial  economies  (Japan  being  a  major  exception)  while  the 
)runt  of  the  crisis  was  felt  in  the  emerging  markets,  particularly 
n  Asia,  South  America,  and  the  transitional  economies  of  the 
ormer  Soviet  Union  (see  Table  C-1).  Among  the  industrial 
leveloped  economies,  Japan  suffered  a  major  contraction  in 
998  and  most  of  the  larger  economies  in  Europe  saw  their 
conomies  slow  somewhat  at  the  end  of  that  year.  The  best  eco- 
lomic  performances  were  turned  in  by  the  North  America 
conomies,  Australia,  and  the  smaller  economies  in  the  Euro- 
'can  Union.  Strong  economic  growth  in  the  United  States  in 
articular  is  credited  with  preventing  the  financial  crisis  from 
egenerating  into  a  world  recession. 


In  the  year  2000,  stronger  growth  in  the  world  economy  is 
expected  to  be  based  on  more  balanced  growth  throughout  the 
world's  economies.  Indeed,  some  of  the  growing  imbalances  in 
the  world  economy  in  the  last  2  years,  particularly  the  growth  of 
the  U.S.  current  account  deficit,  are  seen  by  many  analysts  as 
potential  risk  factors  amid  the  generally  good  outlook  for 
the  coming  months.  As  a  group,  the  developed  industrial 
economies  are  predicted  to  grow  at  about  the  same  rate  as  they 
did  in  the  last  2  years,  but  the  source  of  that  growth  will  shift  as 
the  U.S.  economy  slows  while  the  economies  of  Europe  and 
Japan  grow  a  little  faster. 

Across  the  board,  the  emerging  markets  are  expected  to 
record  faster  growth  in  the  year  2000  compared  with 
1998-1999.  One  exception  may  be  the  emerging  markets  of 
Asia.  That  region  probably  will  grow  at  about  the  same  rate  in 
2000  as  it  did  in  1999  as  faster  growth  in  the  crisis  economies 
of  Asia  will  be  offset  to  some  extent  by  slower  growth  in  China, 
the  world's  second  largest  economy.  In  2000.  all  five  of  the  cri- 
sis economies  (South  Korea.  Malaysia.  Thailand.  Indonesia, 
and  the  Philippines)  should  show  positive  growth.  The  rise  in 
world  oil  prices  has  been  of  particular  benefit  to  Indonesia  and 
will  offset  some  of  the  economic  and  political  turmoil  associ- 
ated with  the  crisis  in  East  Timor  and  the  political  transition  to 
a  new  government. 

After  Asia.  Latin  America  accounts  for  the  second  largest 
share  of  emerging  market  output.  The  downturn  in  that  region 
began  after  the  Asian  crisis  pushed  down  commodity  prices  and 
accelerated  after  the  Russian  crisis  in  August  1998.  The  Russian 
crisis  precipitated  a  rush  of  capital  from  the  region  and  was  a 
key  factor  in  the  easing  of  monetary  policy  in  the  United  States. 
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TABLE  C-1:    World,  Regional,  and  Country  Growth,  1985-2000 


Average 

1996 

1997 

1998 

1  QQQ  Pctimatd 

zuuu  rorecasi 

World 

3.5 

4.4 

4.2 

2.5 

3.2 

3.7 

Industrial  economies 

2.7 

3.1 

3.2 

2.6 

2.8 

2.8 

I  InitpH  ^tatoc 

Z.O 

3.7 

4.5 

4.3 

4.1 

3.3 

1  idu  a 

Z.J 

1.7 

4.0 

3.1 

3.6 

3.0 

J  a  pa  n 

3.0 

5.1 

1.4 

-2.8 

1.0 

1.2 

1.8 

2.5 

2.7 

2.1 

2.8 

United  Kingdom 

2.4 

2.6 

3.5 

2.2 

1.5 

2.7 

Euro-n 

2.5 

1.6 

2.3 

2.8 

2.2 

2.8 

Germany' 

2.7 

0.8 

1.5 

2.3 

1.4 

2.6 

France 

2.1 

1.6 

2.0 

3.4 

2.5 

2.9 

Italy 

2.1 

0.9 

1  5 

1  3 

1.2 

7  A 

Austral  ia 

3.3 

4.0 

3  9 

A  n 

O.O 

Emerging  economies 

4.6 

6.0 

5.4 

2.4 

3.7 

4.7 

Africa 

2.2 

5.6 

2.2 

3.2 

2.8 

4.3 

Asia 

Q  1 
O.  1 

o.U 

0.4 

5.7 

5.7 

China 

9.9 

9.6 

8.8 

7.8 

7.2 

6.6 

India 

5.8 

7.4 

5.0 

6.0 

6.0 

5.8 

NICs' 

8.8 

6.1 

3.5 

-3.7 

5.6 

5.2 

South  Korea 

8.7 

6.8 

5.0 

-5.8 

7.5 

5.5 

ASEAN' 

7.3 

7.2 

3.9 

-8.6 

2.2 

4.0 

Indonesia 

7.4 

8.0 

4.9 

-13.2 

0.3 

3.0 

Middle  East 

3.4 

4.9 

4  4 

2  4 

1  7 

o.o 

Central  and  South  America 

2.8 

3.7 

5.4 

2.1 

0.0 

3.3 

Brazil 

2.5 

2.8 

3.7 

0.2 

-0.2 

3.1 

Mexico 

1.6 

5.2 

7.0 

4.8 

3.5 

3.7 

Eastern,  Central,  and  Southern 

Europe,  CIS,  and  Central  Asia 

n.a. 

-0.9 

1.4 

-1.4 

0.8 

2.6 

Russia 

n.a. 

-3.4 

0.9 

-4.6 

0.5 

2.0 

Poland 

1.6 

6.1 

6.8 

4.8 

3.5 

4.8 

Big  Emerging  Markets'" 

6.4 

7.3 

6.4 

2.9 

4.5 

5.2 

'  Data  before  1990  refer  to  West  Germany  only. 

■  Newly  industrialized  countries  (Hong  Kong,  Singapore,  South  Korea,  Taiwan). 

'  Association  of  Southeast  Asian  Nations  (Indonesia,  Malaysia,  Phillipines,  Thailand,  Singapore,  Brunei  Darrussalam,  and  Vietnam). 
■*  Argentina,  Brazil,  Mexico,  Chinese  Economic  Area,  ASEAN,  India,  South  Korea,  Poland,  South  Africa,  and  Turkey. 
Source:  OECD,  International  Monetary  Fund,  U.S.  Department  of  Commerce.  Forecasts  by  U.S.  Department  of  Commerce. 
NOTE:  Country  groupings  weighted  on  the  basis  of  GDP  as  measured  by  purchasing  power  parities  (PPP). 


Europe,  and  the  United  Kingdom  in  the  fall  of  1998.  The  easing 
of  world  credit  is  cited  as  an  important  reason  why  this  region 
has  not  suffered  as  sharp  a  decline  as  was  anticipated  after  the 
Brazilian  devaluation  early  in  1999.  Relatively  strong  financial 
institutions,  firmer  commodity  prices,  and  the  strong  U..S. 
export  market  also  are  given  credit  for  halting  the  region's  eco- 
nomic slide  at  midyear.  The  prospect  is  that  the  region's  growth 
rate  will  climb  to  around  3.5  percent  in  2000. 

The  fall  of  oil  prices  to  $10  per  barrel  at  the  beginning  of 
1999  and  their  subsequent  ri.se  to  over  $30  after  production  cuts 
insUtuted  by  the  Organization  of  Petroleum  Exporting  Coun- 
tries (OPEC)  in  March  of  that  year  tell  much  about  the  eco- 
nomic fortunes  of  the  countries  in  the  Middle  East.  In  1997. 
OPEC  had  expanded  output  and  Iraq  began  selling  more  oil 
under  United  Nations  authority,  when  the  Asian  crisis  hit  and 
demand  for  oil  and  other  commodities  fell  shaiply.  The  price  of 
oil  began  falling,  and  that  trend  was  not  reversed  until  the 
OPEC  cuts  in  March.  The  movement  in  oil  prices  has  paralleled 
economic  growth  in  the  region.  The  region's  economies 
expanded  over  4  percent  in  1997  but  grew  only  around  1  per- 


cent in  1999.  With  the  recovery  in  oil  prices,  growth  should  to{ 
3  percent  in  the  year  2000. 

Among  the  countries  that  constitute  the  leading  export  mar  < 
kets  for  U.S.  manufactured  goods,  growth  slowed  quite  sharply  ii 
1998  but  began  recovering  in  1999  (see  Table  C-2).  Trade, 
weighted  growth  for  the  top  20  U.S.  export  markets  fell  to  an  esti" 
mated  2.1  percent  in  1998,  one-half  the  level  recorded  in  1997 
That  slowdown  in  growth  affected  most  of  the  top  20  marketsj 
with  Germany.  France,  and  Australia  being  notable  exceptions. 
The  shai-p  fall  in  the  rate  of  growth  in  those  markets,  combinei'' 
with  the  continued  rapid  growth  of  the  U.S.  economy,  explain^ 
most  of  the  explosion  in  the  U.S.  trade  deficit  in  the  last  2  years; 

As  sharp  as  the  downturn  in  growth  was  in  the  country'-) 
principal  export  markets.  Table  C-2  shows  that  on  a  gros' 
domestic  product  (GDP)-weighted  basis,  1998  growth  amonc 
U.S.  partners,  at  2.6  percent,  was  significantly  better  than  tot; 
world  growth  outside  the  United  States,  which  was  only  2. 
percent.  Undoubtedly.  U.S.  trading  partners  did  better  tha' 
others  in  part  because  the  strong  U.S.  economy  acted  as  a 
engine  of  growth  and  pulled  those  economies  along  with  it.  i 
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TABLE  C-2:    Economic  Growth  in  the  Top  20  Purchasers  of  U.S.  Manufactured  Goods 

(ranked  according  to  1998  U.S.  trade  data;  annual  percent  change  in  real  GDP) 


1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

IQQQ  F<;timatp 

?nnn  Fr)rera«;t 

1.  Canada 

-1.9 

0.9 

2.3 

4.7 

2.8 

1.7 

4.0 

3.1 

3.6 

3.0 

2.  Mexico 

4.2 

3.6 

2.0 

4.4 

-6.2 

5.2 

7.0 

4.8 

3.5 

3.7 

3.  Japan 

3.8 

1.0 

0.3 

0.6 

1.5 

5.1 

1.4 

-2.8 

1.0 

1.2 

4.  United  Kingdom 

-1.5 

0.1 

2.3 

4.4 

2.8 

2.6 

3.5 

2.2 

1.5 

2.7 

5.  Germany 

5.0 

2.2 

-1.1 

2.4 

1.8 

0.8 

1.5 

2.3 

1.4 

2.6 

6.  France 

0.8 

1.2 

1.3 

2.8 

2.1 

1.6 

2.0 

3.4 

2,5 

2.9 

7.  Netherlands 

2.3 

2.0 

0.8 

3.2 

2.3 

3.1 

3.8 

3.7 

2.9 

2,7 

8.  Taiwan 

7.6 

6.8 

6.3 

6.5 

6.0 

5.7 

6.8 

4.8 

5.4 

6.0 

9.  Singapore 

7.1 

6.6 

12.8 

11.4 

8.2 

7.5 

7.8 

1.5 

4.9 

6,0 

10.  Brazil 

1.0 

0.5 

4.9 

5.9 

4.2 

2.8 

3.7 

0.2 

-0.2 

3.1 

11.  South  Korea 

9,2 

5.4 

5.5 

8.3 

8.9 

6.8 

5,0 

-5.8 

7.5 

5.5 

12.  China 

9.2 

14.2 

13.5 

12.6 

10.5 

9.6 

8.8 

7.8 

7.2 

6.6 

13.  Belgium  and  Luxembourg 

1.6 

1.5 

-1.5 

2.6 

2.3 

1.3 

3.2 

3.0 

1.8 

2.6 

14.  Australia 

-1.0 

2.6 

3.8 

5.0 

4.4 

4.0 

3.9 

5.1 

4.0 

3.3 

15.  Hong  Kong 

5.1 

6.3 

6.1 

5.4 

3.9 

4.5 

5.3 

-5.1 

0.5 

2.6 

16.  Saudi  Arabia 

8.4 

2.8 

-0.6 

0.5 

0.5 

1.4 

2.7 

-2.0 

5.0 

1.3 

17.  Malaysia 

8.6 

7.8 

8.4 

9.3 

9.4 

8.6 

7.7 

-7.5 

3.3 

6.0 

18.  Italy 

1.4 

0.8 

-0.9 

2.2 

2.9 

0.9 

1.5 

1.3 

1.2 

2.4 

19.  Switzerland 

-0.8 

-0.1 

0.5 

0.5 

0.5 

0.3 

1.7 

2.1 

1.3 

1.9 

20.  Israel 

5.7 

6.8 

3.4 

6.9 

6.8 

4.7 

2.7 

2.0 

1.7 

3.0 

Top  20,  trade-weighted  growth 

2.2 

2.5 

2.7 

4.6 

2.6 

3.5 

4.2 

2.1 

3.0 

3.2 

Top  20,  PPP  GDP-weighted  growth 

3.7 

3.9 

3.6 

5.2 

4.1 

4.6 

4.4 

2.6 

3.4 

3.7 

U.S.  growth 

-0.2 

3.3 

2.4 

4.0 

2.7 

3.7 

4.5 

4.3 

4.1 

3.3 

World  growth 

2.2 

2.8 

2.8 

4.2 

3.9 

4.4 

4,2 

2,5 

3.2 

3  7 

World  less  U.S.,  growth 

2.9 

2.7 

2.9 

4.3 

4.2 

4  6 

4,1 

2  0 

3  0 

Source:  OECD,  International  Monetary  Fund,  U.S.  Department  of  Commerce.  Forecasts  by  U.S.  Department  of  Commerce. 

In  1999,  the  disparity  in  growth  between  the  United  States 
and  the  rest  of  the  world,  including  its  major  partners,  contin- 
ued, hut  the  contrast  in  growth  rates  was  not  as  stark  as  it  had 
been  in  1998.  In  2000,  the  forecast  is  for  the  U.S.  economy  to 
grow  at  a  slower  rate  while  growth  in  the  rest  of  the  world  will 
accelerate  to  levels  higher  than  U.S.  growth.  These  projected 
trends  in  relative  growth  rates  should  result  in  a  slowdown  in 
the  rate  of  increase  in  the  U.S.  trade  deficit  during  that  year. 
Whether  the  trade  deficit  will  begin  to  shrink  by  the  year's  end 
will  depend  on  oiher  factors,  including  the  dollar's  value  and 
world  trade  prices. 


NAFTA  ECONOMIES:  NORTH  AMERICA 


'  In  1999,  economic  growth  in  North  America  continued  at  a  very 
strong  pace  for  the  fourth  consecutive  year.  The  average  PPP- 
weighted  growth  rate  for  the  region  was  an  estimated  4.0  per- 
cent compared  with  4.3  percent  in  1998.  Economic  growth  in 
btith  the  United  States  and  Canada  is  expected  to  slow  slightly 
in  the  year  2000,  while  a  moderate  acceleration  of  growth  is 

|i  expected  in  Mexico  (see  Figure  C-l ). 

Both  Canada  and  Mexico  have  benefited  greatly  from  the 
consumer-led  boom  in  the  United  States.  Canada  relies  on  the 

t'U.S.  market  to  absorb  more  than  85  percent  of  its  exports,  and 
those  exports  equal  around  30  percent  of  Canada's  GDP.  Strong 
export  growth  to  the  United  States  was  important  in  maintain- 
ing overall  growth  in  the  last  2  years  because  of  a  one-third  drop 
liin  exports  to  Asia.  Automobiles  are  becoming  an  increasingly 

'  World  Economic  Outlook  C-3 


important  component  in  Canada's  shipments  to  the  United 
States,  and  Canada  has  seen  its  share  of  North  American  auto 
production  increase  as  a  result.  Canada's  economy  also  was 
helped  in  1999  by  an  increase  in  consumer  spending  and  a 
strengthening  of  commodity  prices. 

The  potential  for  continued  strong  Canadian  growth  looks 
very  good.  Growth  has  become  more  balanced  in  recent  months 
with  the  increase  in  consumer  spending  and  an  increase  in 
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Source  See  Table  C-2 
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inveslmenl.  Unemployment  has  dropped  to  its  lowest  level  in 
nearly  a  decade.  Government  fiscal  policy  was  tightened  sev- 
eral years  ago,  and  the  growing  economy  has  put  the  budget 
into  surplus.  Price  inflation  remains  low,  and  a  growing  trade 
surplus  has  allowed  the  Bank  of  Canada  to  maintain  uiterest 
rates  below  U.S.  rates. 

A  troubling  trend  in  Canada's  otherwise  good  economic  pic- 
ture is  the  country's  inability  to  match  the  productivity  growth 
of  the  United  States.  Studies  indicate  that  productivity  in 
Canada  may  be  only  70  percent  of  the  U.S.  level.  The  low  value 
of  the  Canadian  dollar  allows  exports  to  be  competitive,  but 
long-term  prospects  for  increases  in  living  standards  are  not 
good  unless  productivity  growth  can  be  increased. 

With  low  inflation,  low  interest  rates,  and  growing  consumer 
confidence,  the  short-term  outlook  for  Canada's  economy  is 
excellent,  with  the  only  possible  threat  being  a  significant  slow- 
down in  the  U.S.  growth  rate. 

The  growth  rate  in  Mexico  slowed  to  around  3.5  percent  in 
1999,  somewhat  lower  than  the  rate  in  the  last  2  years.  Mexico's 
economy  suffered  virtually  no  ill  effects  from  the  currency  cri- 
sis in  Brazil.  Only  around  1  percent  of  Mexico's  trade  is  with 
Brazil,  and  Mexico's  fiscal,  monetary,  and  exchange  rate  poli- 
cies are  such  that  there  was  no  capital  tlight  from  that  country 
when  Brazil  devalued.  However,  Mexico's  economy  did  suffer 
from  the  sharp  decline  in  oil  prices  in  1998.  Around  10  percent 
of  Mexico's  export  earnings  come  from  oil,  and  oil  income  pro- 
vides the  government  with  around  one-third  of  its  revenues. 
Before  oil  prices  began  climbing  in  March,  the  government  was 
forced  to  make  cuts  in  its  spending  plans  to  keep  the  deficit 
within  around  3  percent  of  GDP.  The  subsequent  increase  in  oil 
prices  has  relieved  some  of  that  pressure. 

One  ongoing  fiscal  policy  issue  that  has  not  been  relieved  by 
higher  oil  prices  is  the  cost  associated  with  financing  the  huge 
($65  billion  or  more)  debt  assumed  by  the  government  from  the 
country's  bank  deposit  insurance  fund.  The  debt  resulted  from 
bank  failures  after  the  1995  crisis.  The  conversion  of  bad  loans 
to  public  sector  debt  will  add  a  financing  cost  equivalent  to 
nearly  1  percent  of  the  country's  GDP.  Higher  taxes  will  be 
required  to  pay  for  the  financing,  a  problem  that  probably  will 
be  left  to  the  next  government. 

As  in  the  case  of  Canada,  Mexico's  economy  has  benefited 
from  strong  U.S.  growth.  The  United  States  is  the  destination 
for  around  80  percent  of  Mexico's  exports.  In  1999,  U.S.  mer- 
chandise imports  from  Mexico  increased  nearly  16  percent,  a 
rate  of  increase  one-third  higher  than  that  of  U.S.  imports 
from  the  world.  Most  of  this  import  growth  has  been  in  manu- 
factured goods.  Over  the  5  years  between  the  inception  of  the 
North  American  Free  Trade  Agreement  (NAFTA)  in  January 
1994  and  the  end  of  1998,  U.S.  imports  of  manufactured 
goods  from  Mexico  grew  20  percent  per  year,  more  than  twice 
as  fast  as  U.S.  imports  of  manufactured  goods  from  the  world. 
The  liberalization  of  foreign  investment  laws  in  Mexico,  the 
country's  proximity  to  the  U.S.  market,  and  its  low-wage 
workforce  have  attracted  billions  in  foreign  direct  investment 
from  firms  around  the  world.  In  the  3  yeais  after  the  1994  peso 
crisis,  an  estimated  $12  billion  in  foreign  investment  created 


600,000  new  jobs  in  the  export  manufacturing  sector.'  Despite 
those  job  gains,  real  incomes  of  typical  Mexican  workers  are 
an  estimated  one-third  below  the  levels  that  existed  before  the 
peso  crisis. 

For  2000,  the  outlook  is  for  the  Mexican  economy  to  grow 
almost  4  percent.  Inflation  has  been  coming  down,  falling  to 
around  13  percent  in  1999  and  perhaps  a  little  lower  in  2000.  In 
the  near  term.  Mexico's  economy  faces  two  potential  risks:  that 
the  U.S.  economy  may  have  a  sharp  downturn  and  that  risk  and 
uncertainty  are  associated  with  the  July  2000  presidential  elec- 
tions. Under  President  Zedillo,  Mexico  has  introduced  political  as 
well  as  economic  refomis,  and  the  midyear  elections  are  expected 
to  be  the  most  fairly  contested  in  the  nation's  history.  If  the  ruling 
Institutional  Revolutionary  Party  (PRI)  fails  to  win  the  election, 
ending  70  yeais  of  rule,  the  change  could  introduce  a  great 
amount  of  uncertainty  into  the  way  the  economy  is  managed. 

INDUSTRIAL  ECONOMIES:  WESTERN 
EUROPE 


Economic  growth  slowed  in  western  Europe  in  the  second  half 
of  1998,  in  part  because  of  the  loss  of  exports  to  Asia.  In  1999, 
economic  prospects  picked  up  significantly  as  a  result  of  a  num- 
ber of  factors.  First,  the  beginning  of  an  Asian  recovery  helped 
boost  exports.  Second,  easier  monetary  policy  lowered  interest ' 
rates.  Third,  the  region's  new  currency,  the  Euro,  lost  about  8 
percent  of  its  value,  and  this  increase  in  the  region's  competi- 
tiveness gave  a  real  boost  to  exports.  Business  and  consumer' 
confidence  has  picked  up  in  most  countries,  and  significant  job  * 
creation  has  occurred  in  many  countries  around  Europe's 
periphery,  although  not  to  any  great  extent  in  the  large  core^ 
countries.  Among  the  major  economies  at  its  center,  the  econ--} 
omy  of  France  is  expected  to  turn  in  the  best  performance  inj 
2()()(),  but  many  of  the  smaller  countries — Spain,  Ireland,  and* 
Finland,  for  example — are  expected  to  grow  much  faster.  Over- j 
all,  economic  growth  for  the  European  Union  is  expected  to^ 
reach  about  2.8  percent  in  the  year  2000,  nearly  a  full  percent-" 
age  point  higher  than  the  level  in  1999. 

Inflation  throughout  the  region  is  very  low  at  just  over  I  per-' 
cent.  Within  the  1 1 -country  region  of  the  Euro,  inflation  is  even 
lower.  Finally,  most  countries  in  the  region  have  seen  signifpl 
cant  improvements  in  their  fiscal  budgets.  The  better  perfor- 
mance of  fiscal  budgets  resulted  partially  from  faster  growth' 
and  partially  from  low  interest  rates,  which  significantiyj 
reduced  finance  costs  for  many  of  Europe's  economies  where*! 
government  debt  is  large,  exceeding  100  percent  of  GDP  in  a' 
few  cases.  This  respite  from  large  government  deficits  promises) 
to  be  brief,  however,  unless  those  countries  reign  in  their  publid 
pension  systems.  For  many  European  countries,  the  problem  of* 
future  public  pension  funding  is  much  more  serious  than  thait 
which  confronts  the  U.S.  Social  Security  system. 

'  Joel  Milinian.  "The  Outlook:  Is  the  Mexican  Model  Worth  the  Pain?'' 
Wall  Street  Journal,  March  8,  1 999.  p.  Al . 
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Despite  llic  very  low  rate  of  inflation,  moderate  growth  in 
the  major  economies,  and  significant  slack  in  labor  markets,  the 
European  Central  Bank  (HCB)  raised  interest  rates  by  0..^  per- 
cent in  early  November,  reversing  a  cut  that  had  been  made  in 
April.  On  the  same  day,  the  Bank  of  England  raised  rates  {).25 
percent.  Many  analysts  questioned  those  moves  in  view  ol  the 
underlying  economic  conditions. 

When  the  Euro  was  born  on  ,lanuary  I,  1999,  many  analysts 
expected  that  it  would  gain  value  against  the  U.S.  dollar, 
histead,  it  lost  ground  steadily  through  the  fu  st  6  months  of  that 
year.  As  was  noted  above,  that  fall  helped  the  cotTipetitiveness 
of  the  Euro-area  countries,  and  by  some  calculations  the  real 
effective  exchange  rate  of  the  countries  in  the  Euro  /one  is  as 
low  as  it  has  been  since  the  early  1980s.  Also,  the  drop  in  the 
Euro's  value  has  had  only  a  minimal  impact  on  inflation  within 
the  area,  since  imports  account  tor  only  about  an  eighth  of  total 
Euro  output. 

Another  impact  that  the  new  currency  has  had  is  in  capital 
markets.  Although  the  European  Union  has  been  in  effect  a  sin- 
gle market  for  some  time,  the  introduction  of  the  Euro  has 
spuiTcd  a  sharp  increase  in  mergers  and  acquisitions  throughout 
the  Euro  area.  Also,  there  has  been  a  large  increase  in  the 
issuance  of  bonds  denominated  in  the  new  currency. 

Europe  has  undergone  tremendous  changes  in  the  last 
decade.  From  the  opening  of  the  Berlin  Wall  and  the  end  of 
communism  in  central  Europe,  to  the  signing  of  the  Maastricht 
treaty  in  1992  and  the  subsequent  taming  of  large  budget 
deficits  and  inflation,  to  the  recent  introduction  of  the  Euro,  the 
economies  in  this  region  have  had  to  adapt  to  a  very  different 
economic  environment. 

Germany,  the  region's  giant  with  over  20  percent  of  the 
European  Union's  (EU)  total  output,  is  where  many  of  the 
decade's  changes  began  and  the  country  whose  central  bank 
served  in  many  respects  as  a  model  for  the  new  European  Cen- 
tral Bank  with  its  clear  focus  on  controlling  price  inflation. 
While  Germany's^rowth  exceeded  total  EU  growth  in  the  late 
1980s  and  early  1990s,  since  1993  that  growth  rate  has  been 
below  the  EU  growth  rate.  Part  of  that  sluggish  growth  can  be 
attributed  to  the  tight  monetary  policy  that  was  pursued  in  reac- 
tion to  the  liberal  fiscal  spending  associated  with  reunification. 
Of  late,  much  blame  for  slow  growth  has  been  placed  on  the 
country's  high  labor  costs  and  rigid  labor  laws.  Also,  the  eastern 
part  of  the  country  has  been  much  more  slow  to  recover  than 
was  originally  expected.  The  unemployment  rate  in  the  region 
j  remains  more  than  twice  the  level  in  the  western  section.  The 
1]  recovery  in  Asia  and  the  drop  in  the  Euro's  value  provided  the 
impetus  for  much  of  Germany's  recent  growth.  The  outlook  for 
i  the  year  2000  is  for  growth  to  pick  up  to  around  2.6  percent  (see 
!  'Figure  C-2),  but  recent  data  have  not  been  very  robust  and  con- 
rsumer  sentiment  is  subdued,  unlike  the  situation  in  most  of  the 
.rrest  of  Europe. 

jl;  French  economic  growth  led  the  big  four  European 
iconomies  in  the  last  3  years.  In  part  the  good  growth  in  France 
A'as  a  result  of  very  positive  consumer  sentiment,  and  in  part  it 

IjUvas  the  result  of  expansionary  fiscal  policy;  also,  strong  domes- 
ic  demand  offset  the  weak  demand  for  France's  exports  from 
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Asia  as  well  as  from  its  two  major  markets,  Germany  and  Italy. 
Public  spending  in  France  is  among  the  continent's  highest,  and 
the  country's  social  benefits  and  restrictive  labor  laws  are 
blamed  for  unemployment  rates  that  are  nearly  2  percent  above 
the  EU's  average  rate.  In  recent  quarters.  France's  rate  of 
growth  has  been  slowing,  but  better  prospects  for  exports  are 
expected  to  lead  to  slightly  faster  growth  (around  2.9  percent)  in 
the  year  2000. 

Italy  turned  in  the  weakest  perlt)rmance  of  all  the  Euro-area 
economies  in  1999.  growing  only  a  little  over  I  percent.  In  fact, 
in  all  of  the  EU.  only  Norway,  with  its  oil  price  problems,  and 
Denmark  grew  more  slowly.  Italy's  sluggish  growth  was  par- 
tially the  result  of  the  tight  fi.scal  policies  (mainly  higher  taxes) 
that  were  imposed  to  meet  the  Maastricht  criteria  for  inclusion 
in  the  Euro  currency  zone.  Italy's  economy  also  was  con- 
strained by  its  adoption  of  the  Euro  and  the  loss  of  export  com- 
petitiveness. In  late  1999.  the  economy  began  to  grow  more 
rapidly  than  expected,  in  part  because  of  exports  to  Asia,  and 
growth  in  2000  is  predicted  to  be  twice  as  great  as  that  in  1999. 
The  outlook  will  not  improve  significantly  in  the  longer  term, 
however,  until  the  country  fixes  its  public  pension  system.  Pay- 
ments from  that  system  now  total  around  14  percent  of  GDP. 
twice  the  EU  average,  and  revenue  shortfalls  in  the  program 
equal  around  4  percent  of  GDP. 

The  last  of  the  big  four  European  economies  and  the  only 
one  outside  the  Euro  zone  is  the  United  Kingdom  (UK).  In  a 
period  of  scarcely  a  year,  the  UK  economy  took  a  roller  coaster 
ride  that  saw  it  nearly  slip  into  a  recession  in  late  1998  after  the 
financial  fallout  from  Russia,  only  to  quickly  recover  and 
approach  a  state  of  near  overheating  by  late  summer  1999. 
Interest  rate  cuts  that  were  made  by  the  Bank  of  England  in  the 
fall  of  1998  to  offset  a  feared  downturn  were  reversed  in  the 
waning  months  of  1999.  largely  because  of  rapidly  rising  real 
estate  prices  and  growing  wage  pressures.  The  UK  economy  is 
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expected  to  grow  around  2.7  percent  in  2000.  Much  of  the 
growth  has  been  domestically  driven.  The  pound  has  been 
strong  for  the  last  couple  of  years,  and  exports  have  lost  com- 
petitiveness. Generally  better  world  economic  conditions 
should  help  exports  somewhat. 

Outside  the  large  economies,  economic  growth  has  been 
quite  robust  in  western  Europe  with  the  exceptions  of  Norway 
and  Denmark.  In  a  few  cases,  economic  growth  has  been  quite 
remarkable.  Spain,  for  example,  grew  almost  4  percent  in  1998, 
second  only  to  Ireland.  In  1999,  Spain's  economy,  the  fifth 
largest  in  the  EU,  turned  in  another  strong  performance,  grow- 
ing an  estimated  3.7  percent.  As  a  precondition  to  joining  the 
Euro  area,  Spain  managed  to  reduce  its  budget  deficit  sharply, 
cut  inflation,  and  realize  the  benefits  of  long-term  interest  rates 
that  are  only  slightly  higher  than  German  rates.  Unemployment 
in  Spain  is  still  the  EU's  highest  at  nearly  16  percent,  but  the 
economic  growth  knocked  3  percentage  points  off  the  unem- 
ployment rate  in  1998  alone.  Inflation  has  picked  up  recently, 
rising  above  2  percent.  The  outlook  is  for  somewhat  slower 
growth  of  around  3.5  percent  in  2000. 

Another  economy  that  has  turned  in  superb  economic  perfor- 
mances for  several  years  is  that  of  Ireland.  The  Irish  economy 
has  averaged  nearly  9  percent  per  year  growth  in  the  last  4  years. 
Shaip  increases  in  productivity  and  an  expanding  labor  force 
have  allowed  this  rapid  growth.  Drawn  by  the  healthy  economy, 
many  Irish  people  have  returned  home  in  recent  years.  These 
added  workers,  together  with  a  growing  female  labor  market 
participation  rate  that  is  approaching  the  EU  average,  have  pro- 
vided the  added  workers  needed  to  keep  the  surging  economy 
growing.  Recently,  however,  there  have  been  signs  that  the  econ- 
omy may  have  reached  its  capacity.  Aside  from  shortages  of 
skilled  workers  in  many  areas,  the  country's  infrastmcture  is 
becoming  overburdened,  housing  prices  are  escalating,  and 
inflation  is  a  notch  above  the  EU  average.  Rapid  growth  has 
allowed  the  government  to  balance  its  budget,  and  the  unem- 
ployment rate  is  50  percent  below  the  EU  average.  In  the  year 
2000,  the  Irish  economy  is  expected  to  grow  slightly  more  than 
7  percent,  around  a  percentage  point  lower  than  the  rate  in  1999. 

In  Scandinavia,  two  economies — Sweden's  and  Finland's — 
realized  better  than  average  growth  in  1999  (3.5  percent  and  3.4 
percent,  respectively),  while  the  other  two — Norway's  and 
Denmark's — managed  growth  estimated  at  only  0.5  percent  and 
1 .4  percent,  respectively.  In  Scandanavia,  only  Finland  is  a 
member  of  the  Euro  zone,  and  membership  by  the  other  three 
countries  lacks  strong  popular  support.  Except  for  slightly 
slower  growth  in  Sweden,  the  other  countries  in  this  group  are 
expected  to  grow  more  rapidly  in  2000.  Sweden,  the  largest 
country  in  this  group  and  the  country  with  the  strongest  welfare 
system  in  Europe,  has  transformed  itself  remarkably  in  recent 
years.  High-tech  industries  have  grown  vigorously,  and  when 
other  countries  slowed  in  1998  because  of  diminished  export 
sales,  Sweden's  economy  had  continued  strong  growth.  Unem- 
ployment is  a  couple  of  percentage  points  below  the  EU  aver- 
age, and  the  fiscal  budget  is  in  surplus.  Sweden  has  relinquished 
none  of  its  social  programs,  but  the  gover.iment  has  reduced  its 
involvement  in  the  economy. 


Economic  deregulation,  privatization,  and  more  vigorous 
competition  are  evident  in  many  of  Europe's  economies,  and 
these  trends  are  one  factor  in  the  more  vigorous  growth  that  has 
appeared  in  recent  years.  In  many  European  countries,  labor 
market  restrictions  have  been  relaxed,  and  part-time  employ- 
ment is  a  much  more  important  ingredient  in  labor  markets 
today  than  it  was  just  a  few  years  ago. 

INDUSTRIAL  ECONOMIES  IN  THE  EAST: 
JAPAN,  AUSTRALIA,  AND  NEW  ZEALAND 

The  three  countries  in  this  group  include  the  only  two  devel- 
oped industrial  economies  that  experienced  a  recession  in  1998 
and  one  country  that  is  among  the  economic  stars  of  the  Orga- 
nization for  Economic  Cooperation  and  Development  (OECD) 
group.  Australia,  the  star,  was  among  the  two  or  three  fastest- 
growing  developed  industrial  economies  in  both  1997  and 
1998.  In  contrast,  both  Japan  and  New  Zealand  experienced 
recessions  in  1998  (see  Figure  C-3)  and  are  now  in  the  early 
stages  of  slow  recoveries  that  are  predicted  to  continue  through 
the  year  2( )()(). 

Japan's  turnaround  began  with  a  surprisingly  strong  burst  of 
growth.  The  economy  grew  2  percent  in  the  first  quarter  of  1999 
before  slowing  to  a  much  more  moderate  pace  in  the  second; 
quarter  and  recording  slightly  negative  growth  in  the  third  quar- 
ter. The  source  of  Japan's  initial  rapid  growth  was  no  mystery  as 
a  $228  billion  fiscal  spending  program  provided  much  of  the 
impetus  behind  the  spurt.  Investment  also  was  strong  in  the  first 
quarter,  in  part  because  of  the  establishment  of  a  government- 
guaranteed  credit  plan.  The  fiscal  spending  package  was  thei; 
eighth  such  government  package  since  1992.  The  totaf 
announced  value  of  those  packages  topped  $1  trillion.  They  all 
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succeeded  in  leinporarily  boosting  growth,  but  they  have  not 
provided  the  impetus  for  the  long-term  recovery  they  promised. 
In  early  November  1999.  a  ninth  major  package  was  announced. 
This  package,  along  with  the  earlier  packages  and  ongoing  gov- 
ernment deficit  spending,  has  ballooned  Japanese  government 
debt  to  nearly  1 20  percent  of  GDP.  around  twice  the  relative  size 
of  the  U.S.  federal  debt.  Whether  this  new  spending  plan  will 
succeed  in  sparking  a  recovery  remains  to  be  seen.  What  is  cer- 
tain, however,  is  that  the  economy  has  been  in  a  decadelong 
slump. 

Since  Japan's  bubble  economy  burst  at  the  end  of  the  l9S()s. 
there  has  been  little  growth.  The  collapse  of  equity  and  land 
prices  destroyed  immense  amounts  of  wealth  and  left  the  bank- 
ing sy.stem  burdened  with  bad  loans  of  at  least  77  trillion  yen 
(around  $700  billion).  This  huge  overhang  of  bad  loans  has  pre- 
vented banks  from  making  new  loans  and  extending  the  credit 
necessary  to  fuel  an  economic  revival.  Even  if  the  problem  of 
the  banks'  bad  loans  were  removed  (there  is  a  plan  in  place  for 
dealing  with  the  problem),  it  is  unlikely  that  there  would  be  a 
rush  for  new  credit  since  the  economy  is  faced  with  much 
unused  capacity  and  business  investment  plans  have  been 
scaled  back.  Consumers,  with  nearly  two-thirds  of  Japan's 
I  spending  power,  are  another  potential  source  of  growth,  but 
incomes  are  falling,  unemployment  is  at  record  levels,  and  the 
rapidly  aging  population  is  woiried  about  the  public  pension 
program.  The  recovery  in  Asia,  the  market  for  two-thirds  of 
Japan's  exports,  promised  some  boost  to  Japan's  economy  early 
in  1999,  but  the  jump  in  the  value  of  the  yen  has  stilled  growth 
from  that  source. 

Forecasters  of  Japan's  growth  in  2000  predict  slightly  higher 
growth  than  in  1999.  perhaps  around  1.2  percent.  Given  the 
problems  facing  Japan's  economy,  tnis  projection  is  one  of  the 
less  certain  ones  in  the  overall  world  economic  outlook. 

With  a  majority  of  their  exports  going  to  Asia,  consisting 
largely  of  raw  materials  and  agricultural  products,  the  economies 
of  Australia  and  New  Zealand  were  expected  to  take  severe  hits 
,  when  the  Asian  financial  crisis  began  in  mid- 1997.  New  Zealand 
'did  suffer  a  mild  contraction  in  1998,  but  many  analysts  now 
I  attribute  that  downturn  to  poor  policy  decisions  rather  than  to  the 
[Asian  tlu.  Australia,  by  contrast,  defying  most  predictions, 
shrugged  off  the  Asian  downturn,  boomed  along,  and  in  the 
"  process  recorded  the  third  highest  growth  rate  for  the  decade 
among  developed  economies. 

!     Australia's  successful  navigation  of  the  Asian  financial  crisis 
'can  be  attributed  in  part  to  interest  rate  cuts  that  were  made 
'before  the  Asian  downturn.  Those  cuts  helped  boost  domestic 
'  spending  and  offset  export  losses.  Also,  the  Australian  dollar 
I  was  allowed  to  fall,  reaching  record  lows,  as  the  current  account 
deficit  grew.  The  lower  dollar  and  a  diversion  of  exports  from 
A.sia  and  to  the  United  States  and  Europe  helped  prop  up  export 
learnings.  Australia  also  has  been  a  favorite  destination  for  for- 
i||ieign  direct  investment  in  recent  years,  in  part  because  of  a  series 
jf  economic  reforms  that  have  been  implemented  over  the 
years,  including  liberalizing  labor  markets  and  cutting  tariffs. 
,  3ne  payoff  is  that  job  creation  has  been  robust,  with  a  growth 
ate  comparable  to  that  of  the  U.S.  job  engine. 


i  iealthy  job  creation  is  only  one  of  several  areas  in  which  the 
Australian  economy  resembles  that  ol  the  United  States,  liquity 
markets  have  boomed,  creating  a  strong  wealth  effect,  and 
household  saving  is  at  a  low  level.  Productivity  has  grown 
rapitlly,  inllation  is  low  at  about  \  .5  percent,  and  tiie  fiscal  bal- 
ance is  in  surplus.  The  outlook  is  that  the  economy  will  slow  a 
bit  in  the  year  2000  to  around  .^.^  percent.  The  central  bank  did 
raise  interest  rales  a  quarter  of  a  percent  in  early  November 
1999  as  a  precaution  against  any  overheating  as  the  country 
readies  itself  to  host  the  summer  Olympics,  an  event  expected 
to  give  the  economy  a  further  boost. 

The  risks  that  Australia's  economy  faces  are  similar  in  many 
respects  to  U.S.  risks.  The  large  current  account  deficit  (6  per- 
cent of  GDP)  leaves  the  country's  currency  open  to  a  possible 
speculative  attack.  There  is  also  the  danger  of  a  decline  in  asset 
prices  and  a  reversal  of  wealth  effect  spending.  Probably  most 
worri.some,  however,  is  the  fear  of  a  sharp  U.S.  slowdown  and 
the  resulting  loss  of  export  sales  to  the  U.S.  market. 

Unlike  Australia,  New  Zealand  boosted  interest  rates  when 
its  currency  fell  at  the  onset  of  the  Asian  crisis.  The  policy  move 
was  based  on  the  strategy  that  a  decline  in  a  country's  real 
exchange  rate  has  a  an  impact  on  aggregate  spending  similar  to 
that  of  a  cut  in  interest  rates.  Interest  rates  were  boosted  to  offset 
an  anticipated  increase  in  export  demand.  However,  exports  fell 
instead,  and  the  higher  interest  rates  pushed  the  economy  into 
recession  in  early  1998.  The  economy  began  a  recovery  in  late 
1998  and  recorded  growth  of  2.5  percent  in  1999.  Slightly  faster 
gr(.)wth  is  projected  for  the  year  2000.  Most  of  the  growth  has 
come  from  domestic  demand,  however,  and  the  current  account 
deficit  has  grown  to  7  percent  of  GDP.  As  a  result,  the  New 
Zealand  dollar  has  fallen  to  record  low  levels.  Despite  the  recent 
improvements,  there  is  general  dissatisfaction  with  the  economy, 
and  a  new  government  is  expected  to  roll  back  soine  of  the  eco- 
nomic reforms  of  the  last  15  years.  Promises  ot  new  high-tech 
industries  have  not  been  fulfilled,  and  the  economy  still  is  heav- 
ily dependent  on  agriculturally  based  industries  whose  prices 
continue  to  decline  in  world  markets. 

EMERGING  MARKETS:  LATIN  AMERICA 

After  several  yeais  of  rapid  economic  growth  after  a  slow 
recovery  from  the  financial  crisis  of  the  early  1980s.  Latin 
America  once  again  found  itself  in  a  regionwide  recession  at  the 
beginning  of  1999  (see  Figure  C-4).  Regional  growth  began 
slowing  in  late  1997  as  a  result  of  the  impact  of  the  Asian  finan- 
cial crisis  on  South  American  exports  and  raw  materials  prices, 
but  the  Russian  financial  crisis  in  mid- 1 998  was  the  impetus  for 
a  domino  effect  that  saw  first  a  foreign  exchange  rate  crisis  in 
Brazil  and  then  a  general  retreat  of  private  sector  capital  from 
countries  in  the  region.  With  its  relatively  low  savings  rates,  the 
region  is  very  dependent  on  outside  financing  for  its  capital 
needs,  and  capital  flight  sharply  pushed  up  interest  rates. 
Except  for  Mexico  (see  the  NAFTA  section)  and  Peru,  none  of 
the  larger  countries  in  the  region  managed  positive  economic 
growth  in  1999. 
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FIGURE  C-4 

The  beginning  of  a  recmery  in  Asia  and  the  firming  of  min- 
eral resource  prices  have  helped  many  of  the  countries  in  this 
region  with  their  cunent  account  balances  and  fiscal  balances, 
and  prospects  for  the  region  for  the  year  2()0{)  are  a  lot  brighter 
than  they  were  just  a  few  months  ago.  hi  the  case  of  fiscal  bud- 
gets, the  improvement  in  resource  prices  helps  both  directly, 
since  several  countries  depend  on  that  source  for  revenue,  and 
indirectly  as  economic  conditions  improve,  increasing  tax  rev- 
enues and  reducing  social  spending. 

The  region  remains  at  risk,  however,  for  a  variety  of  rea- 
sons. To  close  tlscal  deficits,  many  of  these  countries  have 
been  forced  into  painful  contractions  in  government  spending 
programs.  With  increasing  unemployment  and  falling  real 
wages  in  many  countries,  cuts  in  government  spending  have 
fueled  unrest  and  popular  opposition.  In  recent  elections  in 
Venezuela  and  Argentina,  center-left  candidates  were  elected 
as  a  result  of  the  growing  backlash.  In  Brazil,  the  govern- 
ment is  facing  difficulties  in  reforming  the  country's  pension 
system,  an  important  drain  on  government  revenues.  In  addi- 
tion, because  of  its  reliance  on  foreign  funding  and  high  lev- 
els of  government  debt,  any  increase  in  world  interest  rates 
would  place  an  additional  strain  on  the  economies  in  this 
region. 

Most  of  the  countries  in  the  region  are  in  the  difficult  posi- 
tion of  having  to  balance  their  external  financial  accounts 
against  the  growing  internal  needs  of  their  populations.  After 
the  "lost  decade"  of  the  1980s,  when  incomes  throughout  the 
region  fell,  the  growth  spurt  of  the  1990s  was  just  beginning  to 
increase  the  regional  standard  of  living  when  the  latest  blows 
struck.  Efforts  to  "streamline,"  privatize,  and  reduce  public  bud- 
get deficits  have  resulted  in  the  loss  of  thousands  of  better- 
paying  jobs,  growing  unemployment,  and  greater  income 
inequality  in  a  region  that  leads  the  world  in  that  regard. 


Brazil  is  the  largest  economy  in  Latin  America  by  far.  Its 
output  equals  more  than  a  third  of  the  region's  total  (44  percent 
if  Mexico  is  excluded).  When  a  financial  crisis  forced  Brazil  to 
allow  its  currency  to  float  in  January  1999,  that  event  prompted 
capital  flight  and  a  sharp  jump  in  interest  rates  in  many  coun- 
tries in  the  region.  As  the  crisis  unfolded,  initial  forecasts  were 
that  Brazil's  economy  would  contract  around  4  percent  in  1999. 
That  outlook  proved  unduly  pessimistic.  The  country's  econ- 
omy actually  began  recovering  during  the  second  quarter  of 
1999,  and  growth  for  the  year  was  essentially  flat.  Inflation  also 
remained  fairly  constrained.  One  fear  was  that  a  devaluation 
would  push  the  country  back  toward  hyperinflation,  a  chronic 
problem  before  the  currency  reform  was  adopted.  However, 
although  price  inflation  increased  to  around  7  percent,  the 
increase  was  far  less  than  expected. 

Allowing  the  currency  to  float  had  an  immediate  positive 
impact  on  Brazil's  equity  markets,  as  most  analysts  had  come  to 
the  conclusion  that  the  currency,  the  real,  was  overvalued  at  the 
time  of  the  crisis.  However,  the  devaluation  of  the  real  has  not 
helped  the  balance  of  payments  as  much  as  had  been  hoped  and 
has  strained  relations  with  the  country's  trade  partners,  espe- 
cially Argentina,  in  the  MERCOSUR  trade  pact.  Since 
Argentina's  currency  is  fixed  to  the  dollar,  the  real's  devaluation 
has  put  Argentina  at  a  distinct  competitive  disadvantage  in  the 
region.  Brazil  continues  to  attract  a  substantial  amount  of  for- 
eign direct  investment,  and  the  long-term  prognosis  for  the 
economy  is  positive.  In  the  short  term,  however,  the  country 
faces  the  difficult  hurdle  of  reforming  its  pension  and  tax  sys- 
tems. Until  those  goals  are  met,  interest  rates  will  remain  high 
because  of  the  government's  need  to  finance  its  deficits  andi 
growth  will  be  retarded.  : 

The  third  largest  country  in  Latin  America,  Argentina,  expe- 
rienced a  sharp  economic  downturn  in  1999  as  output  fell  more 
than  3  percent  and  unemployment  rose  above  15  percent.  Low] 
commodity  prices;  the  country's  fixed  exchange  rate  system^ 
which  ties  the  peso  to  the  U.S.  dollar  through  a  currency  board.) 
system;  capital  flight;  and  high  interest  rates  combined  to  push,' 
the  economy  into  recession.  Besides  the  general  capital  flighll 
\'rom  the  region  that  was  prompted  by  the  Russian  debacle,  for-: 
eign  investors  tended  to  shy  away  from  Argentina  because  of 
the  uncertainty  associated  with  the  October  1999  elections.  Thd 
new  president,  Fernando  de  la  Rua,  has  pledged  to  cut  the  gov->j 
ernment's  fiscal  deficit  and  work  toward  streamlining  the  coun-:| 
try's  labor  laws.  Prospects  for  the  economy  are  brightening  witf*! 
increasing  resource  prices  and  the  negative  trend  in  the  value  oi' 
the  U.S.  dollar.  Assuming  that  progress  is  made  on  the  fisca.1 
deficit,  interest  rates  should  continue  to  decline,  and  the  econ'' 
omy  is  expected  to  rebound  with  positive  growth  of  over  2  per^ 
cent  in  2000. 

Colombia  is  South  America's  third  largest  economy  and  ha 
enjoyed  largely  uninterrupted  growth  for  several  decades,  but 
recently  that  country  has  been  beset  by  instability  and  is  in  it*^ 
worse  recession  since  the  1930s.  Beginning  in  1996,  Colombil 
has  had  problems  with  a  growing  fiscal  deficit.  Economi 
growth  in  1996  was  only  2  percent,  well  below  the  region" 
average.  Growth  rebounded  to  3.2  percent  in  1997,  but  spillovt 
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effects  I'mm  (he  Asian  linaiicial  crisis  (primarily  low  colTcc  and 
oil  prices),  adverse  El  Nino  impacts,  and  an  economic  slow- 
down in  Vcno/uela.  Colombia's  second  most  important  trading 
partner,  hit  the  country  hard.  Currently,  unemployment  is  run- 
ning at  around  20  percent.  The  country's  banking  system  is  bur- 
dened with  high  levels  of  bad  debt,  and  losses  of  foreign 
exchange  leserves  have  forced  two  devaiuatji)ns  in  the  last  year. 
Finally,  in  September  1999,  the  country  followed  Chile  and 
other  countries  in  the  region  that  have  abandoned  currency 
bands  and  allowed  their  currencies  to  tloat.  An  earlhciuake,  con- 
tinuing problems  with  leftist  guerrillas  and  rightist  paramilitary 
groups,  and  the  country's  large  illegal  cocaine  and  heroin  trade 
are  added  sources  of  uncertainty.  Repair  of  the  nation's  banking 
system  and  tightening  of  the  fiscal  deficit  are  sorely  needed 
before  Colombia  can  hope  to  return  to  a  semblance  of  normal 
ieconomic  growth.  Nevertheless,  (he  competitive  effect  of  the 
currency  devaluation,  together  with  firming  export  prices, 
should  increase  economic  growth  to  over  2  percent  in  2()()(). 

No  country  in  the  region  has  benefited  more  from  the  recent 
increase  in  oil  prices  than  has  Venezuela.  The  rebound  in  oil 
prices  will  help  stabilize  a  deteriorating  current  account  and 
ease  growing  fiscal  deficits.  Perhaps  a  larger  problem  in  the 
^hort  term,  however,  is  the  great  amount  of  uncertainty  about 
the  policies  of  the  populist  president,  Hugo  Chavez.  Chavez 
was  elected  in  February  1999,  and  he  pushed  through  a  new 
constitution  that  gives  the  presidency  added  power.  Chavez  has 
pledged  to  honor  all  the  country's  foreign  debts,  but  doubts 
abound,  and  the  value  of  Venezuela's  outstanding  debt  is  trad- 
ing at  prices  little  abt)ve  those  of  countries  that  are  in  default. 
The  oil  price  hike,  together  with  efforts  to  spur  domestic 
demand,  may  result  in  minimal  positive  economic  growth  in 
2000  after  an  economic  decline  of  around  6  percent  in  1999. 

Low  prices  for  copper,  the  source  of  over  one-third  of 
Chile's  export  earnings,  and  interest  rates  that  were  boosted  to 
14  percent  in  1998  in  an  effort  to  protect  the  value  of  the  cur- 
"ency  are  blamed  for  the  1999  recession.  The  boost  in  interest 
,.'ates  proved  futile  as  Chile  eventually  relaxed  its  currency 
lands,  in  effect  allowing  the  peso  to  tloat.  A  severe  drought  also 
)layed  a  role  in  the  economy's  troubles  in  1999.  Not  only  did 
ihe  drought  cause  damage  to  agriculture,  it  also  caused  reduc- 
ions  in  hydroelectric  power,  leading  to  several  brownouts  and 
eductions  in  industrial  output.  Interest  rates  have  been  reduced, 
■  nflation  is  very  low.  and  a  sharp  reduction  in  imports  has  kept 
he  current  account  deficit  low.  A  sharp  rebound  in  economic 
)utput  is  expected  in  the  year  2000,  with  economic  growth 
xpected  to  approach  5  percent. 

Peru's  economy  slumped  badly  in  1998,  but  minimal  positive 
'jowth  was  accomplished  despite  the  triple  whammies  of  El 
Wino,  falling  commodity  prices,  and  the  Asian  financial  crisis. 
•)utput  in  1999  was  up  almost  3  percent,  in  contrast  to  most 
Latin  economies.  A  much  better  marine  harvest,  the  source  of  20 
\j  tercent  of  the  country's  export  earnings,  was  a  big  reason.  Peru 
1  o  hoping  for  a  return  of  healthy  levels  of  foreign  investment  to 
i  jioost  economic  growth  above  5  percent  in  the  year  2000. 
s  j  The  eighth  large.st  country  in  Latin  America.  Ecuador,  also  is 
3  filing.  Faced  with  the  highest  debt  burden  of  any  country  in  the 


region  and  hammered  by  the  dual  blows  of  1:1  Nino  floods  and 
falling  oil  prices,  the  country  became  the  first  ever  to  default  on 
its  holdings  of  Brady  bond  liabilities  when  it  failed  lo  make  a 
$96  million  interest  payment  on  that  debt  in  September  1999. 
(Brady  bonds  consist  of  defaulted  commercial  bank  debt  from 
the  Latin  American  financial  crisis  of  the  1980s.  The  debt  was 
repackaged  and  backed  by  U.S.  Treasury  bonds  named  after 
then  Treasury  .secretary  Nicholas  Brady.  Ecuador's  Brady  bond 
debt  is  rather  small  compared  with  the  $43.4  billion  of  such 
debt  owed  by  Brazil.)  The  International  Monetary  Fund  (IMF) 
allowed  the  default  when  it  failed  to  extend  emergency  credit  to 
Ecuador  after  that  country's  congress  refused  to  pass  a  series  of 
tax  and  fiscal  spending  reforms  that  the  IMF  required  as  a  con- 
dition for  the  emergency  credit.  (Financial  markets  see  the 
IMF's  lack  of  action  as  a  step  toward  shifting  some  of  the  cost 
of  country  defaults  from  public  institutional  creditors  such  as 
the  IMF  to  private  sector  creditors.  Many  believe  that  removing 
public  sector  guarantees  of  such  debt  will  reduce  or  eliminate 
the  "moral  hazard"  problem  that  has  led  some  in  the  private  sec- 
tor to  make  ill-considered  and  risky  loans  to  emerging  markets. 
The  consequence  may  be  that  interest  costs  to  emerging  mar- 
kets will  increase.)  After  the  default,  Ecuador's  economy  con- 
tinued to  spiral  out  of  control  as  1999  came  to  a  close.  In  early 
.lanuary  2000.  Mahuad  took  the  unpresidented  step  of  announc- 
ing that  Ecuador  would  "dollarize"  its  economy,  replacing  the 
rapidly  depreciating  currency,  the  sucre,  with  U.S.  dollars.  The 
outlook  is  very  uncertain. 

EMERGING  MARKETS:  THE  MIDDLE  EAST 
AND  EUROPE 


Before  the  successful  implementation  of  OPEC  oil  production 
cutbacks  in  March  1999,  this  region's  prospects,  along  with  the 
price  of  crude  oil,  were  headed  downward.  As  the  price  of  oil 
neared  $10  a  barrel  (in  real  terms  a  record  low  price  by  some 
calculations),  governments  throughout  the  region  were  prepar- 
ing austerity  budgets  to  limit  the  growth  of  fiscal  deficits  that 
were  in  some  cases  nearing  20  percent  of  GDP.  Regional  efforts 
to  diversify  economically  have  not  been  successful,  and  coun- 
tries in  the  area,  particularly  Arabian  Gulf  coast  countries, 
remain  heavily  dependent  on  oil  revenues  for  up  to  15  percent 
of  their  annual  income.  Largely  as  a  result  of  the  rebound  in  oil 
prices,  growth  in  the  region  should  recover  to  over  3  percent  in 
2000,  slightly  lower  than  the  region's  average  growth  in  the  last 
decade  (see  Table  C-l  and  Figure  C-5). 

At  the  time  of  the  OPEC  meeting  in  March  1999.  some 
OPEC  observers  doubted  that  the  oiganization  could  maintain 
the  discipline  needed  to  reverse  the  fall  in  oil  prices.  Now  that 
prices  have  reached  $30  per  barrel,  some  of  those  voices  antic- 
ipate that  as  in  the  past,  some  members  may  begin  cheating  on 
the  production  quotas.  Indeed,  some  within  the  organization 
have  voiced  the  opinion  that  prices  have  perhaps  been  driven 
too  high  so  that  non-OPEC  members  may  increase  production 
and  undercut  the  organization,  as  happened  in  the  past.  In  light 
of  the  fact  that  there  has  been  virtually  no  new  investment  in 
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exploration  in  recent  years,  this  argument  apparently  carried  lit- 
tle weight  withm  OPEC,  which  has  elected  to  maintain  current 
quotas  at  least  until  March  2000. 

The  Middle  East  region,  with  a  few  notable  exceptions,  has 
made  the  least  progress  toward  economic  reform  in  recent 
years.  By  and  large,  oil  revenues  are  used  to  subsidize  ineffi- 
cient economic  operations.  Rapidly  growing  populations  and 
surging  unemployment  rates  are  making  these  policies  increas- 
ingly untenable  and  there  is  a  growing  realization  that  reforms 
are  needed,  but  little  progress  has  been  made.  The  rapid 
rebound  in  oil  prices  after  the  March  1999  OPEC  accord  is 
therefore  somewhat  of  a  mixed  blessing  in  that  the  extra  rev- 
enue may  again  allow  those  countries  to  set  aside  reform. 

Four  economies  in  this  region — Egypt,  Iran,  Turkey,  and 
Saudi  Arabia — account  for  about  three-quarters  of  the  region's 
total  output,  with  Israel  accounting  for  another  5  percent.  Of  the 
four  large  economies,  Egypt  has  made  the  most  progress  in 
implementing  stabilization  and  structural  reforms.  Egypt's 
reform  measures  have  been  very  successful  and  have  resulted  in 
several  years  of  solid  growth.  Inflation  rates  have  declined,  and 
government  budget  deficits  have  been  virtually  eliminated. 
Economic  growth  was  at  nearly  6  percent  in  1999  and  is 
expected  to  be  about  the  same  in  the  year  2000. 

Egypt  pegs  its  currency  to  the  dollar,  and  the  dollar's  high 
value  has  led  some  to  suggest  that  Egypt  should  devalue.  Its  for- 
eign exchange  reserves  have  slipped  around  10  percent,  partly 
because  revenues  from  tourism  have  yet  to  return  to  the  levels 
reached  before  the  murder  of  dozens  of  foreign  tourists  at  the 
Luxor  archaeological  site  in  November  1997.  The  increase  in 
oil  prices  has  helped  balance  the  country's  foreign  accounts, 
and  the  current  account  deficit  is  now  well  under  2  percent  of 
GDP.  Economic  reform  efforts  are  continuing,  but  the  most 
attractive  public  assets  have  been  sold,  and  the  country  has  been 
slowed  in  its  continuing  efforts  to  privatize  the  assets  that 


remain  under  government  control.  The  financial  crises  that  have 
wracked  the  emerging  markets  in  the  last  2  years  have  not 
helped  in  these  privatization  efforts. 

Turkey  is  the  largest  country  in  the  region  and,  unlike  the 
other  large  economies  there,  is  an  oil  importer,  and  so  the  boost 
in  oil  prices  is  not  advantageous.  However,  the  fact  that  several 
of  its  major  trading  partners,  including  Russia,  have  benefited 
from  higher  oil  prices  indirectly  helps  the  Turkish  economy. 
The  country  had  several  years  of  rapid  growth  in  the  mid-1990s 
but  fell  into  a  recession  in  late  1998.  The  economy  apparently 
had  turned  the  comer  when  the  devastating  earthquake  struck  m 
mid-August  1999.  Just  before  the  quake,  the  newly  elected  go\  - 
emment  had  passed  a  series  of  new  laws  to  pave  the  way  tor 
economic  reform.  The  IMF  had  been  pressuring  the  country  to 
bring  its  budget  deficits  under  control.  Those  deficits  have  been 
the  major  reason  for  Turkey's  chronically  high  rates  of  infla- 
tion. In  the  wake  of  the  tragedy,  the  government  pledged  to  con- 
tinue the  reform  process.  Indications  are  that  except  for  severe 
damage  to  one  of  its  refineries,  the  country's  manufacturing 
physical  plant  escaped  major  damage.  The  outlook  is  for  anj 
rebound  in  2000  with  growth  of  over  4  percent. 

The  remaining  major  economies  in  the  region — Saudi  Ara- 
bia and  Iran — and  most  of  the  smaller  economies  all  depend  on 
petroleum  for  import  and  state  revenues.  The  rebound  in  oil 
prices  will  result  in  better  growth  in  2000  than  was  the  case  in, 
1999.  In  Saudi  Arabia,  as  in  most  of  these  economies,  the  oi^j 
industry  is  state-owned  and  -controlled,  and  there  has  been  lit- 
tle progress  on  economic  reform  other  than  some  restructuring) 
in  the  electrical  power  sector  and  the  private  contracting  o,i 
transportation  services.  Iran  also  has  made  little  progress  ill 
economic  reform.  Conservative  clerics  are  in  charge  of  many  o,j, 
the  state  industries  that  dominate  the  economy,  and  there  i^ 
strong  resistance  to  fundamental  changes  in  the  way  the  econj 
omy  operates.  As  in  other  Gulf  states,  oil  earnings  account  foj 
about  75  percent  of  state  revenues,  which  are  used  to  suppoiij 
inefficient  state  industries.  Parliamentary  elections  at  the  end  a 
February  2000  resulted  in  a  victory  by  Iranian  moderate: 
which  may  portend  a  change  in  economic  policy. 


EMERGING  MARKETS:  AFRICA 


As  in  most  emerging  markets,  the  adverse  impact  of  fallinj 
resource  prices  after  the  Asian  financial  crisis  was  felt  powei^ 
fully  in  Africa,  and  growth  in  1999  was  off  compared  with  thi; 
in  1998.  The  continent  is  very  dependent  on  commodity  export^ 
and  most  countries  will  find  their  export  earnings  limited  in  tf^ 
year  2000.  With  the  recovery  of  oil  prices,  some  countries,  pa 
ticularly  those  in  west  and  north  Africa,  will  see  a  rebound  i 
2000.  On  the  whole,  while  growth  is  expected  to  be  stronger 
2000  because  of  stronger  world  trade  growth,  the  region  will  n^n 
grow  rapidly  enough  to  ensure  sustainable  development  in  tl 
coming  years  (see  Table  C-1  and  Figure  C-6). 

Unlike  emerging  economies  in  most  of  the  world's  region, 
countries  in  Africa  did  not  suffer  from  the  panic  of  capital  fligi 
when  the  Asian  and  Russian  crises  occurred,  but  only  becau 
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'[he  continent  receives  very  little  foreign  capita!  investment  to 
begin  with.  Sub-Saharan  Africa  attracts  barely  5  percent  of  the 
lOtal  of  foreign  direct  investment  in  emerging  markets,  down 
troni  more  than  20  percent  in  1 980.  Foreign  direct  investment 
grew  somewhat  during  the  199()s,  but  most  of  it  went  to  Nigeria 
and  South  Africa.  At  the  same  time,  official  assistance  has  been 
on  the  decline  as  industrial  countries  have  cut  back  on  foreign 
iid.  High  levels  of  indebtedness  also  impede  efforts  to  increase 
nvestnient  in  many  African  countries.  By  nicest  measures,  the 
debt  burdens  of  sub-Saharan  countries  continue  to  worsen,  and 
28  of  the  33  low-income  countries  with  severe  debt  problems 
ire  in  Africa. 

Aside  from  the  geographic,  infrastructure,  and  political 
"'foroblems  that  make  investment  in  the  region  unattractive. 
\frica  contains  many  small  countries  with  markets  that  are  too 
imall  to  benefit  from  economies  of  scale.  To  rectify  this  prob- 
em,  efforts  are  under  way  to  create  free-trade  zones  within  the 
legion.  Two  prominent  groupings  in  the  region — the  14- 
nember  South  African  Development  Community  (SADA)  and 
he  21 -member  Common  Market  for  Eastern  and  Southern 
Africa  (COMESA) — are  undertaking  efforts  to  establish  free- 
'ade  zones  and  common  external  tariffs,  but  progress  has  been 
'low,  in  part  because  of  the  dominant  role  of  South  Africa's 
iconomy  in  the  region.  South  Africa  has  a  surplus  with  most 
ountries  on  the  continent,  and  other  countries  fear  competition 
/ith  South  Africa's  relatively  efficient  industries,  particularly 
111  Hi  n  textiles. 

South  Africa's  economy  is  the  largest  on  the  continent, 
li**  Iccounting  for  around  14  percent  of  total  output.  That  country 
it* 'luccessfully  concluded  its  second  all-race  democratic  elections 
1  June  1999,  and  the  African  National  Congress  party  (ANC) 
'd  by  Thabo  Mbeki  won.  Mbeki  was  elected  state  president, 
■placing  Nelson  Mandela,  on  June  16,  1999.  The  new  govem- 
iJj'-  ijient  has  promised  to  continue  economic  reforms.  The  fiscal 


budget  and  other  macrocconomic  mcasuies  indic.itc  that  the 
economy  is  in  reasonably  good  condition.  Foreign  invcstnK'nl 
continues  to  lag,  however,  and  economic  growth  is  expected  to 
increase  only  3  percent  in  2000. 

Nigeria,  with  the  continent's  third  biggest  economy,  also  got 
a  new  government  in  1999.  After  l.'S  years  of  military  dictator- 
ship, a  democratically  elected  government  headed  by  President 
Olusegun  Obasanjo  entered  office  in  May.  Obasanjo  inherited  a 
country  with  enormous  economic  problems.  Fortunately,  the 
rise  in  the  price  of  oil  has  returned  the  state  budget  to  the  black. 
As  in  the  case  of  many  other  oil  exporters.  Nigeria's  govern- 
ment depends  on  oil  revenues  for  a  majority  of  its  funding 
(around  70  percent).  Oil  revenues  also  dominate  the  country's 
foreign  exchange  earnings.  Obasanjo's  most  serious  challenge 
will  be  to  reform  corrupt  political  and  economic  institutions. 
Meanwhile,  on  the  strength  of  higher  oil  prices,  the  economy  is 
expected  to  grow  over  3  percenl  in  the  year  2000. 

Three  of  the  five  largest  economies  in  Africa  are  in  north 
Africa.  Algeria.  Morocco,  and  Tunisia  are  predicted  to  grow  ."S 
percent  or  more  in  2000.  As  in  the  Sub-Saharan  region,  there 
were  positive  political  developments  during  1999  to  unite  the 
region  in  a  common  market  and  increase  stability.  After  years 
of  strife,  north  African  governments  met  in  1999  to  try  and 
revive  the  United  Maghreb  Arab  Union,  which  was  founded  in 
1989  with  the  goal  of  creating  a  common  market.  Positive 
movement  on  many  political  fronts  has  been  the  key  to  the 
revival  of  the  talks.  In  Algeria,  an  agreement  between  the  gov- 
ernment and  the  Islamic  Freedom  Front  ended  years  of  vio- 
lence. In  Libya,  the  government  handed  over  accused  terrt)rists 
to  stand  trial  in  the  Lockerbie  aircraft  bombing  case:  United 
Nations  sanctions  were  lifted  in  return.  Morocco  and  Algeria 
are  working  toward  an  agreement  over  their  dispute  on  the  sta- 
tus of  the  Western  Sahara. 


EMERGING  MARKETS:  ASIA  

The  rapid  recovery  in  this  region  is  the  key  to  the  much  more 
optimistic  world  outlook  today  compared  with  the  outlook  a 
few  short  months  ago.  While  signs  of  an  Asian  recovery  began 
to  appear  in  late  1998,  growth  sharply  accelerated  in  the  first 
half  of  1999,  and  it  is  now  believed  that  with  the  possible  excep- 
Uon  of  Indonesia  and  Hong  Kong,  all  major  economies  in  the 
region  recorded  positive  growth  in  1999.  with  prospects  for 
even  faster  growth  in  2000  (see  Table  C- 1  and  Figure  C-7). 

The  recovery  in  the  region  has  been  spuned  by  numerous 
stimuli.  The  sharp  currency  devaluations  after  the  1997  finan- 
cial crisis,  coupled  with  continued  strong  demand  from  North 
America,  helped  spur  export  growth.  As  recovery  in  the  region 
has  progressed,  intraregional  trade  has  picked  up.  The  abrupt 
turnaround  in  current  account  balances  has  been  phenomenal. 
The  IMF  reports  that  the  five  crisis  economies  in  the  region — 
South  Korea,  Indonesia,  Malaysia,  Thailand,  and  the  Philip- 
pines— saw  their  collective  current  account  balances  reversed 
from  a  total  deficit  of  $53  billion  in  1996  to  a  total  suiplus  of 
$68.8  billion  in  1998.  Capital  (light  from  the  region  in  the  wake 
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of  the  mid- 1997  financial  crisis  forced  the  abrupt  rebalancing. 
Most  of  the  adjustment  was  accomplished  through  large 
declines  in  imports.  Now  that  the  region  has  stabilized  and 
financial  markets  have  recovered,  private  capital  inflows  have 
resumed  to  some  extent,  and  imports  are  recovering. 

Aside  from  the  stimulus  from  sharply  higher  net  e.xports,  the 
countries  in  the  region  benefited  from  expansionary  fiscal  and 
monetary  policies.  Interest  rates  have  come  down  across  the 
region.  Firming  commodity  prices  have  added  to  the  export 
earnings  of  some  of  these  countries.  The  recovery  of  oil  prices 
helped  Indonesia  in  particular.  Several  countries,  notably  India. 
Indonesia,  and  the  Philippines,  have  had  gains  in  agricultural 
output.  Finally,  with  recoveries  well  under  way.  consumers 
have  begun  to  spend  again. 

The  speed  of  the  recovery  has  led  more  than  a  few  analysts 
of  the  region  to  express  the  woiTy  that  an  overly  rapid  recovery 
may  result  in  the  postponement  or  avoidance  of  recommended 
structural  reforms.  The  lack  of  transparency  in  business  institu- 
tions, inefficient  capital  allocation  because  of  "crony  capital- 
ism," and  state  ownership  of  enterprises  are  among  the 
problems  that  led  to  the  bursting  of  Asia's  economic  boom. 
Without  a  full  rectification  of  these  problems,  some  fear  that  too 
rapid  a  recovery  may  result  in  another  collapse  down  the  road. 
The  pace  of  structural  reforms  has  been  uneven.  In  general, 
there  has  been  good  progress  in  developing  a  framework  for 
repairing  the  region's  financial  institutions  in  most  of  the  crisis 
countries.  However,  progress  in  restructuring  the  region's 
industries  has  been  less  rapid.  The  incomplete  nature  of  this 
work  leaves  a  .source  of  potential  future  instability  and  is  one  of 
the  major  risk  factors  in  regard  to  continued  growth  in  the 
region. 

The  other  risk  factors  relate  to  the  economies  of  the  two 
regional  giants,  China  and  Japan.  Togethei,  those  two  countries 
account  for  roughly  half  of  Asia's  output,  and  they  contributed 

C-12    U.S.  Industry  &  Trade  Outlook  2000 


little  to  the  recovery  of  the  region's  smaller  economies.  Indeed, 
Japan's  economy  received  a  boost  from  its  decadelong  slump 
because  of  the  improved  health  of  the  Asian  emerging  markets. 
China,  the  biggest  economy  in  the  region,  continues  to  grow  at 
a  rapid  rate,  but  its  rate  of  growth  has  been  slowing,  and  of  late 
much  of  its  growth  has  come  from  government  fiscal  spending 
programs.  Domestic  consumption  in  China  has  been  sluggish, 
and  the  economy  has  been  experiencing  price  deflation  for  2 
years.  In  the  year  2000,  China's  growth  is  expected  to  be  around 
6.6  percent. 

Both  China  and  Japan  are  plagued  by  some  of  the  same  sorts 
of  structural  problems  that  led  to  the  regional  collapse  in  1997. 
In  both  countries,  the  banking  systems  are  burdened  by  large 
amounts  of  bad  debts.  In  China,  much  the  bad  debt  stems  from 
loans  made  to  inefficient  state-owned  enterprises,  a  majority  of 
which  are  believed  to  be  unprofitable.  Japan's  debt  overhead  in 
the  banking  system  dates  from  the  end  of  the  1980s,  when  its 
property  and  stock  equity  bubbles  burst.  The  manufacturing 
sectors  in  the  two  countries  also  share  at  least  one  common 
characteristic:  overcapacity.  Japan's  manufacturing  sector  is  for  i|| 
the  most  part  among  the  most  efficient  in  the  world,  but  overin-  r 
vestment  in  the  late  1980s,  together  with  a  policy  of  lifetime  : 
employment,  has  reduced  profitability.  In  China,  the  industrial  il 
sector  is  inefficient.  China's  possible  entry  into  the  World  Trade  ii 
Organization  (WTO)  may  lead  to  a  needed  restructuring  of  its . 
industrial  sector  if  it  opens  its  markets  to  foreign  competition. 
Any  industrial  restructuring,  however,  will  lead  to  even  more 
unemployment  in  the  short  run,  and  one  of  the  biggest  problems 
is  the  huge  number  of  unemployed  and  underemployed  workers 
in  the  Chinese  economy. 

The  bottom  line  is  that  both  of  these  economic  giants  have 
significant  structural  problems  to  overcome,  and  the  risk  of.' 
either  of  them  stumbling  on  the  way  to  reform  will  threaten  the 
economic  health  of  the  entire  region  despite  any  progress  thej 
smaller  economies  make  in  their  efforts  to  rebuild  theirs 
economies. 


EMERGING  MARKETS: 
AND  THE  CIS 


CENTRAL  EUROPE 


Ten  years  after  the  fall  of  the  Berlin  wall  and  the  beginning  of^ 
the  end  of  central  planning,  the  economies  of  the  former  Sovieti 
Union  and  its  eastern  bloc  partners  have  undergone  a  dramatic! 
transformation.  Although  no  two  economies  in  this  group  have 
followed  the  same  path  from  where  they  began  in  1989  to  wherelf 
they  find  themselves  today,  one  can  generalize  to  some  extenti) 
about  the  relative  success  or  failure  they  have  realized  in  theiml 
transformations.  No  country  has  had  an  easy  transformation  il 
and  almost  all  suffered  sharp  declines  in  output  in  the  yearsn 
immediately  after  the  demise  of  central  planning. 

In  the  last  .S  or  6  years,  several  economies  in  this  group  havtl 
begun  to  recover:  they  have  realized  several  years  of  continuou;  I 
growth,  and  a  few  of  them  have  reached  or  surpassed  the  levehi  J 
of  output  attained  before  the  transformation  process  began.  B^  i 
and  large,  the  more  successful  economies  are  in  central  Europe  i 


I 


Those  countries  have  made  great  strides  in  their  transformation 
to  mari<et  economies.  They  have  estabhshed  or  reformed  com- 
mercial and  legal  institutions  to  support  a  market  economy.  To 
a  large  extent,  the  operation  and  ownership  of  tho.se  countries' 
economic  assets  have  been  transferred  to  private  ownership, 
including  foreign  ownership,  a  development  that  has  been  wel- 
comed and  encouraged. 

For  the  countries  that  are  members  of  the  Commonweallh  of 
Independent  States  (CIS),  the  former  republics  of  the  Soviet 
Union  (except  the  Baltic  states  of  Latvia,  Lithuania,  and  Esto- 
nia), the  results  have  not  been  nearly  as  positive.  Only  two  in 
this  group  of  economies  currently  produce  as  much  as  two- 
thirds  of  the  output  they  produced  at  the  beginning  of  the  tran- 
I  sition  decade.  More  troubling,  more  than  half  these  economies 
have  seen  their  output  fall  to  one-half  or  less  of  their  1989  lev- 
els. Included  in  this  group  of  countries  are  Russia  and  Ukraine, 
the  two  giants  within  the  CIS. 

There  is  much  debate  about  the  reason  or  reasons  for  these 
divergent  outcomes  between  most  of  the  central  European 
countries  and  the  CIS  countries.  Certainly  the  CIS  countries 
lailcd  to  implement  the  institutional  and  econt)mic  policy 
ivlorms  required  to  realize  a  successful  transition.  Instead,  the 
I 'limited  reforms  that  were  initiated  were  not  pursued  as  vigor- 
misly  as  was  required.  The  result  has  been  the  evolution  of  a 
^\stem  that  is  highly  corrupt  and  inefficient,  a  system  some- 
\\  here  between  a  market  economy  and  the  old  command  struc- 
iinv.  In  lact.  in  much  of  the  CIS.  including  Russia,  privatization 
involved  the  transfer  of  the  ownership  of  state  enterprises  to  the 
lormer  managers  of  those  enterprises  under  highly  question- 
:ililc,  if  not  patently  illegal,  means.  These  "nomenklatura  capi- 
l.ilists"  proceeded  to  systematically  expropriate  as  many 

csources  as  possible  from  the  populace  by  using  various 
monopolistic  practices.  The  inability  of  the  government  to  col- 
lect taxes  on  those  transactions  because  of  corruption  and  a 
v\cak  legal  structure  was  a  major  factor  in  the  financial  crisis 
:,iused  by  the  Russian  default  in  August  1998,  which  caused  a 
■'Ccond  round  of  destabilizing  capital  flight  throughout  much  of 

lie  world's  financial  system. 

Central  Europe 

riic  aftershocks  of  the  Russian  default  have  affected  most  of  the 
duntries  in  the  region,  but  since  the  economies  of  central 
Mirope  have  been  cutting  their  economic  ties  with  Russia  and 
lie  east  and  have  become  much  more  closely  integrated  with 
he  economies  of  the  west,  the  macroeconomic  impact  of  the 
risis  was  not  as  severe  as  had  been  predicted  initially.  Overall, 
xonomic  growth  in  central  Europe  and  the  Baltic  states  was 
oughly  halved  between  1997  and  1999.  Besides  the  adverse 
;onsequences  of  the  Russian  default,  .some  of  the  economic 
lowdown  was  the  result  of  slower  economic  growth  in  the  EU. 
The  outlook  for  the  year  2000  is  that  overall  growth  in  central 
iurope  should  return  to  the  1997  level  of  around  3.5  percent. 
iVithin  this  group  of  countries  there  are  sharp  differences, 
'eland  has  had  the  most  successful  economic  transformation, 
Bi  ind  the  European  Bank  for  Reconstruction  and  Development 
^  EBRD)  estimates  that  that  country's  output  is  now  around  17 


percent  larger  than  it  was  in  1989.  Cjrowth  slowed  to  around  }.5 
percent  in  1999,  and  the  fiscal  and  external  deficits  increased 
somewhat.  Foreign  investment  has  been  adequate  to  close  most 
of  the  current  account  deficit.  In  2()()(),  growth  is  projected  to 
reach  almost  5  percent  (see  Figure  C-8).  Perhaps  Poland's 
major  current  concern  is  the  growing  disparity  in  income  and 
wealth  both  geographically  and  between  different  occupational 
groups.  In  early  1999,  the  country  witnessed  its  largest  public 
demonstrations  since  1989  as  various  groups  of  public  servants, 
including  teachers  and  doctors,  along  with  farmers  demon- 
strated for  higher  wages.  The  problem  of  rural  poverty  and  the 
25  percent  of  the  workforce  in  agriculture  is  an  issue  that  must 
be  faced  before  Poland  can  attain  full  membership  in  the  EU. 

Like  Poland.  Hungary  is  a  success  story  in  the  region.  Its 
growth  also  slowed  in  1999  for  some  of  the  same  reasons  that 
Poland's  slowed  but  also  because  of  serious  Hooding  during  the 
summer.  Strong  domestic  demand  and  a  better  export  outlook 
will  result  in  faster  growth  in  2000.  Hungary  may  be  the  fastest- 
growing  country  in  the  region.  The  economy's  output  is  just 
returning  to  the  levels  reached  before  the  economic  transforma- 
tion. Hungary  moved  slowly  and  carefully  on  the  way  to  eco- 
nomic transformation,  and  its  economy  may  be  the  first  to  be 
accepted  for  membership  in  the  EU. 

In  contrast  to  Hungary,  the  Czech  Republic  moved  to  trans- 
form its  economy  much  more  quickly  after  the  fall  of  commu- 
nism. Unfortunately,  its  plan  has  proved  to  be  defective  in  that 
the  country's  banks  ended  up  with  major  ownership  stakes  in 
Czech  industries.  Since  the  government  owned  the  banks,  the 
relationship  produced  a  system  in  which  generous  loans  contin- 
ued to  subsidize  inefficient  industries.  The  country  is  in  the 
process  of  correcting  that  problem.  Banks  are  being  privatized 
and  industry  is  being  restructured,  but  the  process  has  cost  the 
country.  Growth  for  the  last  3  years  has  been  flat.  A  moderate 
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upturn  with  growth  approaching  2  percent  is  expected  in  the 
year  2000.  Slovakia  had  rapid  growth  between  1995  and  1998, 
but  the  fiscal  and  current  accounts  became  unbalanced  and 
growth  was  reigned  in  to  around  2  percent  in  1999.  Growth  is 
expected  to  be  the  same  in  2000  as  the  country  confronts  eco- 
nomic restructuring  issues. 

In  the  Balkans,  the  Kosovo  war  and  the  political  and  eco- 
nomic isolation  of  Yugoslavia  have  adversely  affected  this 
region's  economies.  In  1999,  Yugoslavia's  eastern  neighbors, 
the  economies  of  Romania  and  Bulgaria,  were  both  adversely 
affected  by  the  war.  Downed  bridges  are  blocking  traffic  on  the 
Danube  River,  and  those  blockages  have  caused  transportation 
problems  in  the  area.  Beyond  this  common  problem,  the 
economies  of  the  two  countries  are  heading  in  opposite  direc- 
tions. Bulgaria  has  moved  ahead  with  economic  reforms  and 
has  used  a  cuirency  board  to  halt  intlation.  The  economy  grew 
3.5  percent  in  1998  but  was  flat  in  1999.  in  large  part  because  of 
the  war.  Growth  of  around  4  percent  is  expected  in  2000.  In 
contrast  to  Bulgaria's  successes,  Romania  has  made  scant 
progress  in  restructuring  its  economy.  In  addition  to  its  internal 
problems,  Russia  is  a  major  trading  partner,  and  exports  to  that 
country  have  slowed.  As  the  trade  turns  around  and  after  3  con- 
secutive years  of  sharp  declines,  moderate  growth  is  expected  in 
2000.  In  1999,  Albania's  economy  grew  despite  the  Kosovo 
conflict,  while  the  economies  of  Croatia  and  Macedt)nia  suf- 
fered setbacks.  The  economies  in  all  three  countries  are 
expected  to  improve  in  2000.  Slovenia  has  made  the  most 
piogress  toward  restructuring  its  economy  among  the  former 
Yugoslav  republics.  That  country  was  relatively  unscathed  by 
the  Kosovo  conflict,  had  solid  growth  in  1997-1999,  and  is  pro- 
jected to  grow  around  4  percent  in  2000.  It  may  be  one  of  the 
early  entrants  into  the  EU. 

The  Russian  crisis  caused  some  economic  damage  to  Esto- 
nia. Latvia,  and  Lithuania.  Those  three  Baltic  states  have  made 
steady  progress  in  their  transformation  programs.  Fiscal  and 
monetary  policies  are  sound,  and  growth  of  around  4  percent  is 
projected  for  2000. 

The  Commonwealth  of  Independent  States 

Most  of  the  collateral  damage  from  the  Russian  crisis  was  con- 
fined to  Russia's  closest  trading  partners  in  east-central  Europe. 


Belarus,  Moldova,  and  Ukraine  all  experienced  economic 
declines  or  slowdowns  in  1998-1999.  Of  course,  separating  the 
negative  impacts  from  Russia  from  the  general  mismanagement 
of  those  economies  is  a  difficult  task.  As  was  discussed  above, 
the  countries  of  the  CIS  have  made  the  least  progress  in  trans- 
forming their  economies. 

In  Russia,  the  economy  registered  a  slight  increase  in  1997, 
the  first  since  the  fall  of  communism,  but  the  1998  financial 
crisis  caused  a  sharp  contraction  in  the  aftermath  of  default 
and  the  devaluation  of  the  ruble.  That  devaluation,  however, 
has  increased  the  competitiveness  of  Russia's  producers,  and 
domestic  manufactures  have  replaced  imports  in  Russian 
stores.  The  increase  in  oil  prices  has  helped  the  country's 
energy  exporters.  The  increase  in  manufacturing  and  the  boost 
in  oil  exports  helped  stabilize  the  economy  in  1999.  Inflation 
has  cooled,  and  government  finances  are  in  better  shape. 
There  is  cautious  optimism  that  the  economy  may  record 
moderate  growth  in  2000.  However,  to  stem  capital  flight 
from  the  country;  reenergize  foreign  investment,  which  has 
declined  sharply  since  the  crisis:  and  put  the  economy  on  a 
positive  long-term  growth  trajectory,  Russia  must  make  the 
structural  reforms  necessary  to  assure  investors,  domestic  and 
foreign,  that  their  investments  are  secure  and  protected  by  a 
strong  legal  system. 

In  the  CIS  economies  of  the  Transcaucasus  and  central  Asia, 
several  countries,  including  Armenia.  Azerbaijan,  and  Llzbek- 
istan,  have  registered  several  years  of  solid  growth.  Kazakhstan, 
the  largest  economy  in  the  region,  has  not  fared  as  well.  In  that  j 
country,  the  recovery  in  oil  prices  will  help. 

John  Jelacic,  U.S.  Department  of  Commerce,  Office  of  Trade; 
and  Economic  Analysis,  ( 202 )  482-2403,  February  2000. 


■  GLOSSARY 

Purchasing  Power  Parity  (PPP)  Exchange  Rates:  Exchange  rates] 
that  have  been  adjusted  for  relative  prices  between  countries  fortliej 
same  or  similar  products  so  that  the  PPP  exchange  rale  wouldl 
equalize  the  purchasing  power  between  countries  if  a  given  amount^ 
of  money  in  one  country's  currency  was  to  be  converted  to  the  othei 
country's  currency.  ' 
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The  Electronic  Commerce 
Landscape:  Technology 
and  Business  Converging 


The  early  199()s  saw  the  convergence  of  key  communications 
and  information  technologies.  Computers  got  dramatically 
laster  and  cheaper.  Deregulation  in  the  U.S.  telecommunica- 
tions industry  spurred  innovation  by  communications  compa- 
nies, and  a  little-known  computer  network  called  the  Internet 
became  widely  accessible  to  the  general  public  as  a  result  of  the 
development  of  the  World  Wide  Web  and  a  graphics-based, 
point-and-click  Web  browser  called  Mosaic.  Those  innovations 
liave  brought  about  changes  that  are  touching  every  part  of  the 
economy  and  society. 

Digital  economy  technologies'  are  having  a  profound  effect 
HI  commerce  and  business.  For  manufacturers  and  suppliers, 
they  are  creating  new  opportunities  to  extend  market  reach 
Around  the  globe  and  generating  new  business  opportunities. 
For  purchasers,  E-commerce  can  mean  increased  convenience 

There  are  no  strict  definitions  of  many  of  the  terms  used  to  describe 
he  digital  economy.  This  can  lead  to  confusion,  particularly  when 
eims  are  used  inconsistently  or  interchangeably.  In  this  chapter, 
digital  economy  technologies"  is  used  as  a  catchall  term  that  encom- 
"lasses  everything  from  new  TCP/IP  protocols  to  games.  "E-commerce" 
elers  to  transactions  made  over  computer  networks,  such  as  the  Inter- 
let,  and  "E-business"  refers  to  changes  in  business  and  business 
Tocesses  brought  about  by  digital  economy  technologies.  Much  of  the 
nnovation  related  to  E-commerce  has  been  made  possible  by  the  World 
Vide  Web.  an  application  the  runs  on  the  Internet;  however,  the  term 
Internet"  is  used  broadly  here  to  refer  to  both  the  Internet  and  the 
Vorld  Wide  Web. 


and  choice  as  well  as  more  competition  and  reduced  prices. 
Both  groups  may  be  able  to  streamline  purchases,  reduce  costs, 
and  take  advantage  of  new  market  efficiencies. 

As  businesses  integrate  new.  rapidly  changing  technologies 
into  their  processes,  a  new  and  different  marketplace  centered  on 
the  Internet  is  forming.  More  people  and  ciimpanies  are  going 
on-line.  More  of  the  people  and  businesses  that  are  on-line  are 
using  the  Internet  as  a  marketplace,  that  is,  exploring  what  is  out 
there  for  sale,  checking  and  comparing  prices,  and  asking  ques- 
tions about  the  characteristics  of  the  goods  and  services  that  are 
for  sale.  Finally,  more  people  and  businesses  are  buying  and  sell- 
ing on-line. 

These  opportunities,  however,  have  not  come  without  chal- 
lenges. In  the  process  of  taking  up  E-commerce,  businesses  are 
being  forced  to  reevaluate  the  competition  and  their  own  opera- 
tions. The  competitive  environment  appears  to  be  changing. 
Web-based  start-ups  such  as  E-Loan  and  E*Trade  are  challeng- 
ing establfshed  firms.  Producers  and  manufacturers  such  as  Dell 
and  Cisco  are  forgoing  traditional  wholesale  and  retail  outlets 
and  selling  directly  to  the  final  consumers  on-line.  Intermedi- 
aries such  as  FedEx  are  expanding  their  services  and  becoming 
more  deeply  involved  in  the  supply  and  distribution  chains  of 
other  tlmis.  Cyberintermediaries  such  as  eBay  are  creating  new 
markets. 

As  business  models  change,  new  business  are  invented,  and 
consumers  embrace  or  reject  those  changes,  there  is  a  contin- 
uous effort  to  assess  what  is  taking  place.  With  that  in  mind, 
this  overview  touches  on  various  facets  of  E-commerce  and 
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E-business.  The  following  sections  outline  the  potential  bene- 
fits of  E-conimerce  and  E-business,  provide  an  overview  of 
the  E-commerce  environment,  and  discuss  some  of  the  chal- 
lenges that  businesses  face  as  they  enter  this  marketplace. 


POTENTIAL  BENEFITS  OF  ELECTRONIC 
COMMERCE  AND  ELECTRONIC  BUSINESS 

Digital  economy  technologies  are  new  and  are  changing 
rapidly.  This  makes  it  difficult  to  assess  their  impact  on  busi- 
nesses and  business  processes.  Evidence  of  the  potential  of 
these  technologies  to  broaden  and/or  create  markets,  streamline 
supply  chains  and  other  business  processes,  and  reduce  costs 
tends  to  be  anecdotal  rather  than  systematic.  Part  of  the  diffi- 
culty stems  from  the  scale  of  the  changes  taking  place,  which  is 
so  great  that  government  statistical  agencies  have  to  reassess 
and  revamp  the  statistics  they  collect.  Another  source  of  diffi- 
culty is  the  pace  of  change.  Ideas  sweep  through  the  on-line 
marketplace.  An  Internet  auction  site  is  a  success,  and  then  all 
the  major  sites  introduce  auctions.  One  company  gives  away 
free  E-mail  accounts,  and  then  every  major  site  gives  away 
E-mail  accounts.  Changes  within  firms  may  occur  more  slowly 
and  are  much  less  evident  to  observers. 

Despite  these  difficulties  in  e\aluating  the  on-line  market- 
place, a  number  of  trends  are  emerging.  The  Internet  and  Internet- 
like  networks  enable  finns  to  lower  costs.  One  means  is  to  shift 
sales  and  information  dissemination  io  lower-cost  channels. 
Solomon  Smith  Barney,  for  example,  estimates  that  the  airlines 
are  saving  $20  to  $40  per  ticket  on  tickets  sold  on-line  compared 
with  those  sold  off-line.  That  firm  estimates  that  savings  may 
increase  another  $15  per  ticket.  Use  of  the  Internet  for  customer 
service — order  tracking,  software  downloads,  technical  support 
infonnation.  and  so  on — is  also  saving  finns  money  and  improv- 
ing customer  satisfaction.  Cisco  Systems,  for  example,  reported 
that  by  putting  customer  service  and  technical  support  on-line,  it 
increased  customer  service  productivity  200  to  300  percent, 
resulting  in  savings  of  $  1 2.^  million  in  customer  service  costs. 

Firms  also  are  saving  money  by  shortening  production 
cycles  by  reducing  the  lime  it  takes  to  transmit,  receive,  and 
process  routine  business  communications  such  as  purchase 
orders,  invoices,  and  shipping  notifications.  By  reducing  prod- 
uct cycle  time,  a  firm  potentially  reduces  the  fixed  costs  associ- 
ated with  production,  including  depreciation  of  equipment  and 
building  costs  as  well  as  managerial  and  supervisory  time. 

Another  E-business  means  of  lowering  costs  is  to  lower  pro- 
curement prices  by  broadening  procurement  markets  and  increas- 
ing procurement  competition.  By  using  an  on-line  procurement 
system,  GE  Lighting  reduced  processing  time  for  outgoing  bid 
packages  from  7  days  to  2  hours,  increased  the  number  of  suppli- 
ers receiving  requests  for  quotes,  and  decreased  error  rates.  This 
enabled  GE  Ligliting  to  decrease  the  division's  labor  costs  30  per- 
cent and  redeploN'  60  percent  of  the  procurement  staff'. 

The  Internet  and  Internet-like  networks  such  as  Extranets 
also  enable  sellers  to  reach  broader  markets.  Almost  every 
country  in  the  world  has  some  Internet  connectivity,  although 


the  level  of  access  varies  substanfially,  ranging  from  E-mail 
only  to  full  Internet  access.  A  company  that  opens  an  on-line 
business  potentially  has  a  worldwide  market,  although  there  are 
certain  limiting  factors.  International  shipping  costs  are  an 
important  factor  for  tangible  goods.  For  intangible  goods,  lim- 
ited bandwidth  in  other  countries  may  be  a  constraint.  In  both 
cases,  there  may  be  legal  and  regulatory  differences.  In  addi 
tioh,  as  with  more  traditional  technologies,  linguistic  and  cul-  . 
tural  differences  can  create  significant  barriers  to  trade. 

Digital  economy  technologies  have  provided  firms  with  ^ 
unprecedented  tools  that  can  be  used  to  track  and  analyze  their 
customers"  interests  and  purchasing  habits.  For  example,  by 
tracking  a  customer's  purchases,  on-line  companies  can  tailor  ^ 
on-line  advertising  to  that  customer's  revealed  interests.  Com-  , 
panics  also  are  tailoring  their  products  and  services  to  cus-  , 
tomers'  preferences  and  developing  one-to-one  marketing.  (The  ,  | 
use  of  these  capabilities  has  raised  concern  about  invasion  of  ^ 
privacy;  this  is  discussed  below.) 

The  processing  power  and  connectivity  of  digital  economy  , 
technologies  are  allowing  the  creation  of  markets,  such  as  on- 
line auctions  and  spot  markets,  that  previously  would  have  been 
impossible.  Examples  are  distributed  across  the  Internet.  eBay, 
one  of  the  most  prominent  on-line  trading  communities,  has  5.6. 
million  registered  users,  lists  2.4  million  items  for  sale,  and  is  j 
open  24  hours  a  day.  7  days  a  week.  There  are  also  business-to-,j 
business  (B2B)  sites  such  as  Fastparts.com,  which  hosts  a  site  atj 
which  original  equipment  manufacturers,  contract  assemblers, 
part  makers,  and  distributors  can  trade  electronic  components 
and  equipment. 

The  Internet  gives  purchasers  a  wider  selection  of  products. i, 
It  also  provides  them  with  powerful  tools  for  comparison  shop-  ji, 
ping.  The  Web  also  holds  out  the  promise  of  lower  prices  forj 
purchasers.  Sites  such  as  Price  Watch  and  CNET  Shopper  leti 
buyers  search  the  Web  for  the  best  price.  Furthermore,  recentj 
research  suggests  that  on-line  prices  of  standardized  products^ 
such  as  books  and  compact  discs  appear  to  be  lower  than  those- 
at  conventional  outlets. 

It  is  critical  not  to  underestimate  the  ability  of  consumers 
and  purchasers  who  use  the  Internet  to  comparison  shop  and; 
research  products  and  services.  Jupiter  Communications  esti- 
mates that  47  percent  of  the  on-line  population  uses  the  Internei 
to  research  products  even  though  those  shoppers  may  not  buy 
product  on-line.  Consumers  increasingly  are  likely  to  be  better 
informed  about  the  characteristics  and  prices  of  the  productil 
they  are  purchasing.  Factors  such  as  these  appear  to  be  shifting' 
market  power  to  the  customer.  .i' 


THE  ON-LINE  MARKETPLACE  

An  increasing  number  of  individuals  are  on-line.  On  the  lov 
end,  IntelliQuest  estimates  that  82  million  people  are  on-line  ii,; 
the  United  States.  On  the  high  end,  Nielsen  Netratings  estij 
mates  that  there  are  as  many  as  108  million.  Early  users  of  thi, 
Internet  were  likely  to  be  young,  well  educated,  affluent,  whitej 
and  male.  As  the  Internet  has  become  more  of  a  mass  medium 
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it  has  begun  to  reach  a  broader,  more  diverse  group  ol'  people 
and  llrms.  IntelliQiiesl's  research  suggests  that  in  1999  Internet 
users  still  tended  to  be  younger,  have  higher  incomes,  and  have 
higher  education  levels  than  the  U.S.  population  as  a  whole. 
However,  the  demographics  of  new  Internet  users  in  that  year 
were  more  reflective  of  the  overall  population. 

Only  a  fraction  of  Web  users  are  making  purchases  t)n-line, 
but  estimates  indicate  that  that  number  is  growing  and  that  on- 
line spending  is  increasing.  Estimates  of  1999  on-line  retail  sales 
in  the  United  States  range  from  $1  1 .9  billion  (Jupiter  Communi- 
cations) to  $36  billion  (Boston  Consulting  Group/Shop. Org). 
Even  the  most  optimistic  estimates  indicate  thai  current  on-line 
sales  still  account  for  less  than  1  percent  of  total  retail  sales.  How- 
ever, forecasts  such  as  Fonester  Research's  projection  that  on- 
line sales  will  grow  to  as  much  as  $1S4  billion  in  2004  point  to 
rapid  growth.  If  these  projections  prove  conect,  the  Internet  is 
likely  to  become  an  important  sales  channel  in  the  near  future. 

On-line  sales  showed  dramatic  increases  during  tlie  1998  hol- 
iday shopping  season,  which  appears  to  have  been  a  turning 
point  for  mainstream  acceptance  of  buying  on-line.  More  people 
made  purchases  on-line,  and  those  purchasers  spent  more.  Sales 
jcstimates  vary  dramatically,  ranging  from  $1.1  billion  (eMar- 
ilketer)  to  as  high  as  $8.2  billion  (Marketing  Corp  of  America). 
F-^egardless  of  the  dollar  value  of  the  estimates,  the  consensus  is 
that  the  forecasts  were  outstripped  by  on-line  sales.  Estimates 
for  the  1999  holiday  shopping  season  reveal  further  increases. 
American  Express  estimated  that  the  number  of  Internet  shop- 
pers nearly  tripled  during  the  holiday  shopping  season  in 
1999 — 16  percent  of  U.S.  consumers  bought  gifts  on-line  in 
1999  compared  to  6  percent  in  1998. 

Just  as  retail  sales  are  moving  on-line,  more  businesses  are 
using  the  Internet  to  purchase  products  and  services.  A  1999 
study  at  Georgetown  University's  McDonough  School  of  Busi- 
ness found  that  72  percent  of  Fortune  magazine's  Global  250 
had  Web  sites  that  were  interactive  enough  to  allow  Web  users  to 
communicate  witljthe  company.  Furthermore,  a  study  by  Zona 
'  Research  suggests  that  corporate  purchasing  on  the  Internet 
is  increasing.  Like  business-to-customer  (B2C)  E-commerce, 
B2B  E-commerce  is  forecast  to  grow  dramatically  over  the  next 
few  years.  Forrester  Research  estimates  that  U.S.  on-line  B2B 
E-commerce  will  total  $109  billion  in  1999  and  $1  trillion  in 
2003. 

ELECTRONIC  COMMERCE 
DEVELOPMENTS 


Businesses  that  have  entered  the  on-line  marketplace  have  dis- 
-overed  that  putting  up  a  Web  page  is  not  enough  to  create  a  suc- 
-cssful  on-line  business.  The  costs  of  going  on  the  Web,  of  course, 
l  ary  with  a  firni's  level  of  commitment  to  the  Internet  market- 
■•lace.  A  business's  use  ot  the  Internet  can  range  from  simply 
■•osting  information  about  a  company  (known  as  brochureware) 
o  integrating  a  firm's  Internet  strategy  with  its  overall  business 
'trategy  (becoming  an  E-business).  After  the  physical  cost  of 
K)ing  on-line  (Internet  service  provider,  Web  page  design,  Web 


page  hosting),  substantial  off-line  investments  such  as  advertising 
and  marketing  are  needed  to  attract  consumers  to  the  Web  site. 

The  Internet  is  an  active  rather  than  a  passive  medium;  that 
is,  a  Web  user  must  choose  to  visit  a  site.  The  Online  Computer 
Library  Center  estimates  that  there  are  2.2  million  publicly 
assessable  sites  on  the  Web,  and  so  an  important  part  of  any  on- 
line strategy  is  to  bring  users  to  a  company's  Web  site.  Busi- 
nesses currently  use  numerous  strategies  to  draw  users  to  iheir 
sites,  including  linking  to  or  advertising  on  sites  with  heavy 
traffic  and  listing  themselves  with  Internet  search  engines. 
Many  Web-based  start-up  companies  have  spent  heavily  on 
advertising  and  marketing.  Advertising  by  Internet  companies 
on  television  networks  alone  could  surpass  %%)()  million  during 
2000. 

Building  trust  is  also  critical  in  both  B2C  and  B2B 
E-commerce.  The  same  characteristics  that  offer  opportuni- 
ties— the  ability  to  sell  to  remote  customers  with  a  minimum  of 
person-to-person  interaction — create  the  potential  for  fraud.  It 
IS  important  for  businesses  to  provide  an  environment  where 
Web  users  feel  confident  that  the  information  is  accurate  and 
that  if  they  buy  something  on-line,  it  will  be  delivered.  Provid- 
ing on-line  customers  with  features  that  are  routine  in  the  brick 
and  mortar  world,  such  as  clear  policies  on  returning  goods 
and  customer  service  contact  information,  helps  develop  this 
trust. 

While  potential  fraud  is  a  problem  for  consumers  trying  to  dis- 
tinguish the  real  on-line  businesses  from  the  phony  ones,  it  is  also 
a  problem  for  businesses  that  face  fraudulent  payments.  The 
authors  of  the  Nilson  Report,  a  credit  card  industry  newsletter 
cited  in  the  New  York  llnics.  estimated  thai  in  late  1999,  2  percent 
of  on-line  transactions  were  fraudulent.  That  figure  was  down 
from  15  percent  in  the  early  199()s,  but  all  but  the  largest  on-line 
retailers  still  pay  at  least  a  I  percent  premium  in  transactions  fees 
to  credit  card  companies  becau.se  of  the  risks  associated  with  on- 
line transactions.  Credit  card  issuers  repoiledly  lose  about  8  cents 
for  every  $100  in  on-line  sales  from  fraudulent  credit  card  use. 
New  technologies  such  as  customer  profiling,  special  credit 
cards,  and  credit  card  readers  designed  for  use  with  personal 
computers  may  reduce  the  ct)sts  associated  with  fraud. 

Firms  that  have  established  brand  names  and  trust  in  the  off- 
line world  may  have  an  advantage  over  start-ups.  In  a  study  of 
on-line  retailing  for  Shop.org.  Boston  Consulting  Group  found 
that  over  half  the  1998  on-line  revenues  were  from  retailers  that 
had  businesses  that  predated  the  Web.  However,  there  are  other 
factors  that  matter  in  the  on-line  environment,  and  start-ups  can 
quickly  become  dominant  players  in  the  on-line  marketplace. 
For  example,  during  the  fourth  quarter  of  1998,  the  Web-based 
eToys  moved  aggressively  into  the  top  slot  in  on-line  toy  sell- 
ing. Although  eToys'  fourth  quarter  1998  revenues  of  $22.9 
million  represented  only  a  tiny  share  of  the  $23  billion  U.S.  toy 
market,  the  company's  success  in  competing  against  the  Web 
stores  of  established  toy  sellers  such  as  Toys  "R"  Us  and  Wal- 
Mart  has  made  brick  and  mortar  firms  scramble  to  revamp  their 
Web  sites. 

On-line  consumers  are  demanding.  They  e.xpect  extensive 
product  information,  real-time  order  confirmations  and  status 
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information,  and  around-the-clock  customer  service.  In  addi- 
tion to  providing  evidence  of  a  general  acceptance  of  the  Inter- 
net for  shopping,  the  1998  holiday  shopping  season  provided 
vivid  examples  of  how  firms  selling  to  consumers  over  the 
Internet  needed  to  improve  to  meet  consumers'  expectations. 
Some  companies,  such  as  Toys  "R"  Us  and  Barnes  and  Noble, 
were  unprepared  for  the  heavy  traffic  on  their  sites  and  had  to 
shut  them  down  temporarily.  Others  were  unprepared  to  fulfill 
the  volume  of  orders  that  accompanied  the  surge  in  on-line 
demand.  Postholiday  news  reports  revealed  on-line  shoppers 
expressing  annoyance  with  orders  that  were  misdelivered  or 
delivered  late,  slow  notification  that  items  were  out  of  stock, 
and  their  inability  to  reach  customer  service  staff. 

Established  firms  also  have  to  deal  with  potential  conflicts 
between  on-line  sales  channels  and  existing  distribution  chan- 
nels. Since  the  onset  of  Internet  E-commerce,  brick  and  mortar 
businesses  have  been  concerned  that  opening  a  Web-based  store 
would  shift  sales  from  existing  channels  instead  of  generating 
new  sales.  This  is  a  legitimate  concern.  Even  companies  that 
have  gone  to  considerable  lengths  to  make  sure  the  products  they 
are  selling  over  the  Internet  do  not  compete  with  those  provided 
by  resellers  have  had  difficulties.  Compaq  Computer  Corp.,  for 
example,  began  selling  computers  on-line  in  1998.  That  com- 
pany created  a  nevy  line  of  business-oriented  computers  and  tar- 
geted its  on-line  efforts  at  a  market  segment  that  was  not  a  focus 
of  its  resellers.  Despite  Compaq's  strategy,  brick  and  mortar 
dealers  retaliated  by  refusing  to  stock  Compaq  personal  comput- 
ers. This  loss  of  sales  in  off-line  channels  was  one  of  the  reasons 
the  company  cited  for  lower  than  expected  profits  in  the  first 
quarter  of  1999.  However,  if  on-line  commerce  grows  as  it  is 
projected  to.  sales  in  the  on-line  channel  may  come  largely  at  the 
expense  of  sales  at  brick  and  mortar  outlets.  Jupiter  Communi- 
cations estimates  that  only  6  percent  of  on-line  sales  in  1999 
were  sales  that  would  not  have  occurred  otherwise.  Companies 
that  ignore  the  on-line  sales  channel  thus  may  cede  market  share 
to  competitors  and  start-ups. 

Getting  it  There 

The  Internet  makes  finding,  researching,  and  ordering  goods 
easier  and  more  efficient  for  both  businesses  and  consumers.  It 
enables  disparate  businesses  to  find  each  other  and  buy  and  sell 
the  products  they  produce,  but  this  is  only  one  part  of  a  transac- 
tion. If  the  goods  are  physical — books,  clothing,  cars,  refrigera- 
tors, engines,  wheels,  bearings — they  must  be  physically  moved 
from  the  producer  to  the  final  consumer.  This  makes  shipping 
and  logistics  increasingly  important  in  the  digital  economy  and 
a  vital  consideration  for  E-businesses.  Web-based  businesses 
that  deliver  physical  goods  often  have  large  brick  and  mortar 
facilities.  For  example.  Amazon.com  has  seven  distribution 
facilities  and  the  Web-based  grocer  Webvan  Group  recently 
announced  that  it  will  spend  $1  billion  on  a  nationwide  network 
of  automated  warehouses. 

Shipping  firms  also  are  taking  on  a  direct  role  in  E-commerce 
by  becoming  more  closely  involved  in  the  inner  workings  of  their 
partner  companies.  FedEx,  for  example,  orchestrates  the  assem- 
bly and  shipping  of  laptop  computers  for  Fujitsu;  this  has  enabled 
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Fujitsu  to  decrease  the  time  customers  have  to  wait  for  an  order 
from  1 0  days  to  3  or  4  days.  By  turning  over  much  of  its  comput-  | 
erized  distribution  system  to  FedEx,  Fujitsu  has  been  able  to  i 
remove  the  warehousing  and  inventory  costs  from  its  supply  i 
chain.  The  company  reportedly  has  saved  millions  of  dollars,  i 
increasing  profits  25  percent  and  cutting  inventory  90  percent. 

If  the  goods  are  digital — software  and  digitized  images  and  i 
sounds — rather  than  physical,  there  are  challenges  in  delivering  ]' 
them  to  the  end  user.  Some  challenges  are  associated  with  the  ' 
capacity,  or  bandwidth,  of  telecommunications  channels.  Band-  ' 
width  determines  how  fast 'digitized  information  can  be  moved  * 
over  a  wireline  or  wireless  connection.  This  is  a  major  factor  in 
detemiining  which  digital  products  realistically  can  be  offered  " 
on-line.  Most  large  businesses  already  have  access  to  broadband 
communications.  The  availability  of  broadband  for  residences 
and  small  business  is  increasing,  but  it  is  still  limited.  Consumers  ' 
often  will  not  wait  for  large  files  to  transfer  or  for  graphics-laden 
Web  pages  to  load.  A  study  by  Zona  Research  suggests  that  ' 
E-commerce  vendors  that  do  not  take  into  account  the  download 
times  associated  with  their  Web  pages  face  lost  sales  as  a  result  of  ■ 
customer  finstration.  ' 

i 

THE  BUSINESS  ENVIRONMENT  AND 
ELECTRONIC  COMMERCE 


Digital  economy  technologies  have  enabled  businesses  and  indi- 
viduals to  engage  in  unprecedented  commercial  activities.  The 
examples  given  above  demonstrate  some  of  the  many  challenges  ' 
associated  with  integrating  E-commerce  into  business  processes. 
Just  as  individual  businesses  are  working  to  incorporate  digital  "i) 
economy  technologies  into  their  business  models,  the  communi- 
fies  that  jointly  create  the  business  environment — business' 
groups,  governments,  and  international  organizations — are  work-^ 
ing  to  resolve  issues  arising  from  the  use  of  those  technologies. 

The  Legal  Environmerit 

Many  businesses  and  consumers  are  wary  of  conducting  exten- ^ 
sive  business  over  the  Internet  because  of  the  lack  of  a  predictable  i 
legal  environment  governing  transactions.  This  is  particularly  true- 
for  international  commercial  activity,  where  E-commeice  accen- 1 
tuates  existing  issues  related  to  cross-border  activities,  such  as  the'' 
enforcement  of  contracts  and  legal  dispute  jurisdiction.  For  exam-^  i 
pie,  a  European  company  may  operate  servers  in  the  United  Statesi ' 
that  allow  transactions  to  take  place  between  the  European  head-  i 
quaiters  and  customers  in  Latin  America.  If  a  contract  is  devel- ■  i 
oped  using  these  computer-mediated  communications  channels,i  ;i 
the  legal  jurisdiction  for  any  subsequent  disputes  may  be  unclear.  ; 

Taxation  j 

Numerous  questions  sunound  taxation  and  E-commerce.  Sales;  < 
taxes  represent  a  substantial  revenue  source  for  U.S.  state  andj 
local  governments.  The  U.S.  Supreme  Court  held  in  Quill  v.' 
North  Dakota  that  states  cannot  require  out-of-state  sellers  that  do' 
not  have  a  physical  presence  in,  or  "nexus"  to,  the  taxing  state  to 
collect  that  state's  sales  or  use  tax.  Thus,  although  in  most  cases  a 


mail  order  piirchascr  is  rctiiiircd  lo  pay  lax  in  his  or  Iilm  lionic  stale 
on  goods  purchased  reniolely  (e.g..  via  mail  order  calaiog),  slales 
do  not  have  et't'eclive  eolleelion  and  enforcement  mechanisms. 
Stale  governments  have  expressed  concern  that  analogous  ireal- 
menl  ol  li-conunerce  transactions  could  result  in  tremendous  rev- 
enue losses. 

In  IWX,  Congress  created  a  process  to  resolve  H-commerce 
taxation  issues.  The  hiternet  Tax  Freedc/m  Act,  which  was  signed 
into  law  on  October  21.  iW.S,  imposed  a  .Vyear  iiioralonum  on 
state  and  local  taxation  of  internet  access  and  on  discriminatory, 
multiple-stale,  or  local  taxation  of  B-commerce.  it  also  created  a 
congressional  advist)ry  commission  to  consider  the  tax  and  trade 
issues  associated  with  E-commerce  and  comparable  sales  activi- 
ties. A  report  by  that  commission  is  due  in  April  2()()(). 

Privacy 

The  proliferation  of  technologies  that  enable  customer  tracking 
and  profiling  raises  questions  about  the  use  and  sale  of  data  col- 
lected over  the  Internet.  Electronically  collected  information  can 
now  be  compiled,  matched,  and  "mined"  to  reveal  the  character- 
istics and  habits  of  individuals  and  groups.  Furthermore,  applica- 
tions, such  as  "cookies,"  text  tiles  automatically  stored  on  a  Web 
user's  hard  drive  by  a  Web  site,  allow  the  tracking  of  Web  users" 
on-line  activities.  These  tools  help  businesses  manage  their  inven- 
tories and  customize  the  products  they  offer,  but  they  also  raise 
concern  about  an  individual's  right  lo  keep  infomiation  private. 

Different  countries  have  differing  views  on  individuals' 
rights  to  privacy  and  on  how  to  enforce  the  privacy  rights  of 
their  citizens.  The  United  Stales  has  taken  a  self-regulatory 
approach;  that  is,  the  government  has  strongly  encouraged 
industry  to  provide  the  information  and  tools  to  empower  Web 
users  to  protect  their  privacy,  control  the  content  they  see,  and 
protect  themselves  against  inappropriate  commercial  behavior. 
This  has  involved  promoting  the  use  of  privacy  policies  and 
encouraging  the  development  of  responsible  privacy  practices 
through  industry  associations.  In  contrast,  other  countries  and 
regional  organizations,  such  as  the  European  Union,  have  taken 
a  more  regulatory  approach. 

Authentication  and  Security 

The  ease  with  which  information  can  be  duplicated  and  trans- 
mitted raises  issues  related  to  the  effective  control  of  intellec- 
tual property.  Related  to  most  of  these  issues  are  questions  of 
security  and  authentication.  Both  of  these  issues  tend  to  have 
technological  solutions;  that  is.  the  questions  relate  to  how  to 
achieve  these  goals  in  light  of  current  technologies,  notably 
encryption  technologies.  Authentication  means  assuring  that  a 
file  or  document  has  not  been  altered  since  its  creation  and  that 
it  came  from  the  person  or  organization  indicated  as  the  sender. 
These  issues  are  particularly  important  for  legal  records  such  as 
contracts  and  in  situations  where  control  of  duplication  can  be 
ihe  key  to  profits,  such  as  limiting  the  distribution  of  digitized 
copyrighted  materials.  Encryption  technologies  are  a  key  com- 
ponent in  authentication  schemes,  since  the  point  of  encryption 
IS  to  make  it  impossible  or  at  least  very  difficult  for  anyone 
'ther  than  the  intended  recipients  to  decrypt  a  message. 


Related  lo  authentication  are  issues  of  security.  When  data 
are  Iransterred  across  a  computer  network,  interception  is 
always  a  possibility.  Even  if  the  data  are  not  tampered  with  (i.e.. 
the  original  message  is  still  authentic),  unauthorized  access  to 
the  data  can  be  damaging.  For  example,  a  common  concern  of 
individuals  purchasing  over  the  hiternet  is  the  security  ol  their 
credit  card  information  while  it  is  in  transit.  Again,  encryption 
is  a  key  technology  lor  ensuring  the  security  of  electronic  com- 
munications. 

Security  and  aulhenlicalion  issues  can  be  controversial 
because  various  communities  have  differing  opinions  about  the 
development  and  use  of  encryption  technologies.  The  law 
enforcement  community  argues  that  the  availability  of  encryp- 
tion reduces  law  enforcement  capabilities  and  represents  a 
threat  to  national  security.  Others  argue  for  encryption  on  the 
grounds  that  sensitive  electronic  information — government, 
commercial,  and  private  personal  information — requires  pro- 
tection against  unauthorized  and  unlawful  access. 

The  issues  surrounding  the  development  and  proliferation  of 
MP.^  technology  demonstrate  the  importance  of  authentication 
and  security  issues  on  the  hiternet.  1V1P3  is  an  audiocompres- 
sion  file  format  that  is  used  to  store  recorded  music.  MP3  tech- 
nology offers  a  potentially  important  new  distribution  channel 
for  companies  in  the  music  industry.  However,  content  stored  in 
MP3  tile  formats  is  not  secure  and  cannot  be  authenticated, 
since  it  can  be  duplicated  easily  and  a  duplicate  is  indistin- 
guishable from  the  original.  Music  companies  have  opposed 
dissemination  of  this  technology  becau.se  of  concerns  over 
piracy.  Despite  their  resistance,  the  use  of  MP3  technology  for 
music  files  has  spread  rapidly  across  the  Internet.  Some  Web 
sites  offer  illegally  copied  copyrighted  material,  and  others 
legally  distribute  non-copyrighted  songs.  A  number  of  compa- 
nies have  developed  portable  MP3  players  that  enable  users  to 
play  downloaded  MP3  files  away  from  their  computers.  Again, 
encryption  holds  a  potential  solution.  Instead  of  resisting  the 
new  technologies,  some  companies,  such  as  Liquid  Audio  Inc 
and  AT&T's  A2B  unit,  are  developing  software  to  compress, 
encrypt,  and  track  music  delivered  over  the  Internet,  potentially 
creating  tiles  for  which  it  is  possible  to  check  the  authenticity. 

CONCLUSION 


The  digital  economy  is  still  in  the  early  stages  of  development. 
The  technologies  that  are  driving  the  business  and  the  market 
changes  described  in  this  overview  are  .still  in  their  infancy.  The 
Internet  as  a  type  of  "mass  media"  network  is  less  than  a  decade 
old.  The  evidence,  even  though  it  is  less  sy.stematic  and  compre- 
hensive than  one  would  wish,  suggests  that  the.se  new  technolo- 
gies have  created  opportunities  for  greater  efficiency,  new 
markets,  larger  markets,  and  a  better  understanding  of  cus- 
tomers. Along  with  these  new  opportunities  have  come  new 
challenges  and  risks. 

Sahrina  L.  Montes,  U.S.  Department  of  Commerce.  Economics 
and  Statistics  Administration,  (202)  4S2-649.S,  February  2()(X). 
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Highlights  of 
Outlook  2000 


111  1999  the  economy  outperformed  expectations  at  the  begin- 
ning of  the  year,  hiitially,  forecasters  had  thought  the  economy 
would  slow  toward  a  long-term  growth  rate  of  about  2.5  per- 
cent, in  fact,  however,  the  economy  showed  continued  strength. 
For  2000,  most  forecasters  anticipate  some  slowing,  but  growth 
will  still  be  above  what  had  historically  been  considered  the 
trend  rate  of  growth. 

Infomiation  technology  industries  are  expected  to  continue  to 
be  strong,  with  demand  also  holding  up  well  in  consumer  goods. 
Traditional  capital  goods  industries  will  show  little  growth,  and 
the  export  sector  is  expected  to  continue  to  be  weak  in  the  face  of 
weak  foreign  demand. 


Growth  ill  GDP  and  Manufacturers' 
Shipments*  Compared,  1993-2000 


_J  GDP     SiJ  Shipments 


Estimates 

Forecasts 


1993     1994     1995     1996     1997     1998     1999  2000 


'Shipments  include  onlv  manufacturing  industries  forecast  in  U  S  Industry  and  Trade 
Outlook  2000 

Source  U  S,  Department  of  Commerce,  Bureau  of  Economic  Analysis  Bureau  of  tfie 
Census.  Outlook  2000  estimates 


In  aggregate  the  trends  in  industry  shipments  generally  reflect 
the  trend  in  GDP  growth  (see  Figure  E- 1 ).  Because  they  are  con- 
structed quite  differently  and  have  significant  compositional  dif- 
ferences the  two  can  diverge  significantly  from  time  to  time. 


Trade  continues  to  be  a  key  weakness  for  the  economy.  In  1999 
exports  increased  only  2.6  percent.  This  is  an  improvement  over 
1998  when  exports  fell  by  0.4  percent,  but  still  well  below  earlier 
rates  of  growth.  While  exports  as  a  percent  of  GDP  are  just  below 
1 1  percent,  exports  of  goods  represents  more  than  20  percent  of 


Exports  as  a  Share  of  GDP 
(Goods  Only),  1960-1999 


All  goods 


Durables 


1960  63    66    69    72    75    78    81    84    87    90    93    96  99 

Source  U  S  Department  of  Commerce.  Bureau  of  Economic  Analysis. 


IGURE  E-1 


FIGURE  E-2 


Highlights  of  Outlook  2000  E-1 


TABLE  E-1:    Trends  in  Major  Manufacturing  Sectors 

(millions  of  1992  dollars  except  where  noted) 


Value  of  Industry 

Annual  Growth  Rates,  % 

Sector 

Shipments,  2000 

92-99 

98-99 

99-2000 

Aerospace 

131,367 

-0.97 

6.30 

-11.95 

Chemicals,  plastics,  and  rubber 

177,575 

1.66 

2.33 

1.73 

Construction  materials 

104,904 

3.49 

2.36 

1.97 

Consumer  durables  (selected) 

69,825 

3.36 

3.02 

1.46 

Food  and  kindred  products 

406,963 

1.71 

2.40 

1.76 

Industrial  supplies 

225,013 

2.00 

0.13 

1.98 

Information  technology 

210,681 

13.76 

10.98 

12.41 

Health — Drugs,  medical,  and  dental  equipment 

107,327 

4.30 

2.64 

4.60 

Machinery  and  equipment 

79,093 

4.24 

-5.62 

-0.53 

Motor  vehicles  and  parts 

262,150 

6.68 

5.65 

1.67 

Printing  and  publishing 

166,153 

1.79 

3.50 

2.24 

Textiles,  apparel,  and  leather 

151,421 

0.29 

-1.63 

0.05 

Instruments 

56,849 

3.96 

0.49 

2.60 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  and  U.S.  Industry  and  Trade  Outlook  2000. 


GDP  goods  output.  For  durable  goods,  exports  represent  more 
than  30  percent  ort)utput  (.see  Figure  E-2).  Hence,  the  weakness 
in  foreign  markets  can  have  a  very  lieavy  impact  on  goods,  espe- 
cially manui'acturing.  Traditional  capital  goods  such  as  machin- 
ery, equipment,  and  aircraft  are  especially  dependent  upon 
exports. 


MANUFACTURING  SECTORS 

The  outlook  for  domestic  industrial  growth  is  mixed  despite  the 
overall  strength  of  the  domestic  economy.  The  information 
technology  (IT)  sector — computers,  telecommunications,  and 
semiconductors — will  continue  to  lead  the  economy.  Output  of 
the  IT  sector  will  maintain  a  double-digit  growth  in  2()()().  This 
mirrors  the  strong  investment  in  information  sectors  as  well  as 
strong  consumer  demand  for  information  products  and  services. 
At  the  other  end  of  the  spectrum,  the  aerospace  industry  is 
expected  to  see  a  significant  drop  in  output,  though  production 
will  still  be  high  by  historical  standards.  Machinery  and  equip- 
ment will  be  weak,  reflecting  weak  performances  in  key  sectors 
such  as  agriculture.  In  general,  more  traditional  sectors  such  as 
chemicals,  industrial  supplies,  and  construction  materials  will 
all  see  modest  growth.  This  reflects  the  modest  growth  in  con- 


struction and  slowing  growth  in  the  motor  vehicles  sector. 
Despite  the  expected  strong  growth  in  consumer  spending  in 
2000.  output  of  the  consumer  durables  sectors  will  grow  only 
modestly.  This  reflects  in  part  the  composition  of  the  sectors^ 
forecast  as  well  as  the  fact  that  much  of  the  growth  will  be  met'i 
by  imports,  especially  consumer  electronics  (Table  E-1 ). 

The  ten  fastest-growing  manufacturing  sectors  are  predomi-l 
nantly  high  tech  and  related  to  information  technologies  (Table^M 
E-2).  Semiconductors  lead  and  are  the  basic  components  of  5  of 
the  fastest-growing  industries.  The  second  and  third  fastest- 
growing  sectors,  both  telecommunications-related,  reflect  thej 
growth  in  the  Internet  as  well  as  mobile  telephony.  Oil  and  gasj 
field  equipment  shows  signs  of  recovery  from  its  fall-off  ir^ 
1999  as  a  result  of  low  energy  prices.  This  recovery  is  bein^l 
driven  by  higher  energy  prices,  but  output  levels  are  still  welJ 
below  1998  levels.  Mining  equipment,  altera  fall-off  in  1999, 
returning  to  earlier  strong  growth  trends.  The  growth  in  drug;| 
reflects  the  growing  reliance  on  technology  and  drugs  in  th(^ 
health  sector.  i 

Slowest-growing  industries  present  a  very  mixed  pictunj 
reflecting  a  number  of  different  factors  (Table  E-3).  Leading  th(;j 
list  is  aircraft.  This  slowdown  in  orders  reflects  two  factors.  Firsf 
there  is  natural  slowdown  in  output  of  aircraft  production  afte:?  c 
meeting  the  surge  of  orders  in  the  mid-1990s.  Second,  the  cur^  i 


TABLE  E-2:    Ten  Fastest-Growing  Manufacturing  Industries 


Annual  Growth  Rates,  % 


SIC 

Industry 

Chapter 

2000  Value 

Rank  92-99 

92-99 

98-99 

99-200 

3674 

Semiconductors  and  related  devices 

16 

187,701 

9 

8.1 

22.2 

23.0 ' 

3661 

Telephone  and  telegraph  apparatus 

31 

51,591 

2 

12.4 

11.9 

12.3. 

3663 

Radio  and  TV  communications  equipment 

31 

48,634 

24 

4.5 

10.0 

10.0^ 

3672 

Printed  circuit  boards 

16 

15,645 

1 

24.9 

6.9 

9.2 

3533 

Oil  and  gas  field  machinery 

18 

3,806 

110 

-0.4 

-38.0 

9.1- 

357* 

Computers  and  peripherals 

27 

131,900 

17 

5.6 

5.0 

8.0^ 

3532 

Mining  machinery 

18 

2,756 

120 

-1.7 

-3.2 

6.9 

283 

Drugs 

11 

91,488 

42 

3.6 

1.7 

5.6, 

2015 

Poultry  slaughtering  and  processing 

35 

31,270 

51 

3.1 

5.0 

5.1 

371P 

Automotive  parts  and  accessories 

37 

210,900 

98 

0.4 

8.1 

5.1 1 

'Current  dollars. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  and  U.S.  Industry  and  Trade  Outlook  2000 
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TABLE  E-3:    Ten  Slowest-Growing  Manufacturing  Industries 


Annual  Growth  Rates,  % 


SIC 

Industry 

Chapter 

2000  Value 

Rank  92-99 

92-99 

98-99 

99-2000 

3721 

Aircraft 

21 

50,433 

104 

0.1 

8.0 

-20.4 

3171 

Women's  handbags  and  purses 

34 

136 

136 

14.3 

-13.3 

-13.4 

3172 

Personal  leather  goods,  nec 

193 

-9.3 

-9.2 

-10.6 

3151 

Leather  gloves  and  mittens 

34 

73 

132 

-7.7 

-25.2 

-8.8 

3724 

Aircraft  engines  and  engine  parts 

21 

23,524 

69 

1.9 

2.4 

8.0 

3728 

Aircraft  parts  and  equipment,  nec 

21 

21,314 

62 

2.5 

1.5 

-7.8 

279 

Printing  trade  services 

25 

4,024 

123 

-2.4 

-5.5 

-6.0 

3161 

Luggage 

34 

848 

117 

-1.1 

-10.9 

-5.1 

3523 

Farm  machinery  and  equipment 

18 

9,937 

41 

3.6 

-30.0 

-5.0 

3812 

Search  and  navigation  equipment 

31 

24,353 

127 

-4.5 

-3.7 

-3.9 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  and  U.S.  Industry  and  Trade  Outlook  2000. 

TABLE  E-4:    Trends  in  Nonmanufacturing  Industries 


Annual  Growth  Rates,  % 


Sector 

SIC  Code 

Chapter 

Unit  of  Measure 

2000' 

99-00 

96-OC 

l\lons6rvic6S 

Coal  mining 

12 

2 

Production,  million  short  tons 

1,168.0 

1.2 

2.1 

Electricity  production  and  sales 

4911 

5 

Revenue,  $  billions 

215.1 

-1.4 

— 

Electricity  production  and  sales 

Total  sales,  billions  of  kilowatt'hours 

1  .  / 

Construction 

na 

a 
o 

Value  of  new-construction-put-in-place. 

DDC5 

n 

Killi^no        C  1QQ0 

Diiiions  or  ^  lyyz 

Lead  metal  production 

14 

Thousands  of  metric  tons 

1,460 

1.8 

16 

Refined  copper  production 

14 

Thousands  of  metric  tons 

1,820 

-16.5 

-6.2 

Tmtanium  ingot  production 

14 

Metric  tons 

35,000 

-10,3 

-9.2 

Shipments  of  aluminum 

14 

Thousands  of  metric  tons 

11,325 

1.0 

4.2 

Zinc  metal  production 

14 

Thousands  of  metric  tons 

380 

2.7 

0.9 

Services 

U.S.  Environmental  Industry 

na 

20 

Revenues,  $  millions 

203,500 

2.9 

3.0 

7371,7373,73 

Professional  computer  services 

77,7378,7379 

26 

Receipts,  $  millions 

214,795 

20.0 

22.9 

Data  processing  and  network  services 

7374,7376 

26 

Receipts,  $  millions 

65,696 

12.0 

10.6 

Information  retrieval  services 

7375 

26 

Receipts,  $  millions 

19,943 

30.0 

30.3 

tj.o.                   1  vl/ c  oUllWdlc 

Ivldl  Kcl 

na 

$  millions 

1  1  K 

4812,4813 

Telecommunications  services 

4822 

30 

Operating  revenues,  $  millions 

282,094 

7.0 

7.4 

Motion  picture  theaters 

783 

32 

Box  office  receipts,  $  billions 

7.8 

5.4 

7.2 

Home  video  « 

7841 

32 

Revenues,  $  billions 

18.7 

3.9 

3.7 

,  Recorded  music 

3652 

32 

Revenues,  $  billions 

15.4 

5.5 

5.4 

Wholesale  distribution 

50,  51 

41 

Wholesale  sales,  $  millions 

2,668,000 

1.8 

2.9 

Rptailing 

52-59 

42 

Retail  sales,  $  millions 

3,044,422 

4.5 

5.0 

National  health  expenditures 

na 

43 

$  millions 

1,316,200 

7.1 

6.0 

Commercial  banking 

45 

Commercial  and  industrial  loans,  $  billions 

1,046 

5.8 

7.7 

Commercial  banking 

45 

Consumer  debt,  excluding  mortgages,  $  billions 

1,472 

6.5 

5.6 

Life  insurance 

46 

Premium  receipts,  $  millions 

469,190 

5.5 

Nonlife  insurance 

46 

Premium  receipts,  $  millions 

309,712 

3.6 

New  York  Stock  Exchange  firms 

6221,6231 

47 

Total  income,  $  millions 

211,300 

10.1 

15.1 

Commodity  trading  industry 

628 

47 

Futures  contracts,  $  millions 

616.7 

11.0 

11.8 

Accounting,  auditing,  and 

8721 

48 

Revenues,  $  millions 

82,056 

12.0 

10.8 

bookkeeping  services 

Management,  consulting,  and 

874 

48 

Revenues,  $  millions 

170,771 

12.0 

13  0 

public  relations  services 

-egal  services 

81 

48 

Revenues,  $  millions 

158,605 

5.5 

6.2 

Advertising  services 

731 

48 

Revenues,  $  millions 

40,050 

5.5 

6.9 

zducation  and  training 

na 

49 

Cost  of  public  and  private  education,  $  1997/98  billions 

600.8 

1.5 

2.0 

Travel  and  tourism 

50 

Total  travel  and  tourism  spending,  $  billions 

570 

5.6 

^ir  transportation 

51 

Revenue  passenger  miles,  $  billions 

657 

3.0 

3.6 

A/ater  transportation 

44 

52 

Real  GDP  billions  of  $  1992 

Railroads 

4011 

53 

Ton-miles,  $  billions 

1,405 

1.1 

0.9 

Forecast. 

Compound  annual  growth  rate. 

source:  U.S.  Industry  and  Trade  Outlook  2000. 
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tailnient  of  existing  orders  as  a  result  of  the  Asian  tlnaneial  crisis 
has  also  led  to  cutbacks  \n  output.  Both  leather  goods  of  various 
kinds  and  footwear,  which  face  strong  import  competition,  are 
also  weak.  The  decline  in  farm  machinery  reflects  the  weak  U.S. 
farm  sector  hit  by  low  prices  and  weak  foreign  demand. 

SERVICES 


In  the  services  sector,  information  technology-related  services 
continue  to  dominate  as  far  as  growth  is  concerned  (Table  E-4). 


The  two  fastest  growth  sectors  are  information  retrieval  ser- 
vices and  professional  computer  services.  Also  in  the  top  ten  are 
data  processing  and  network  services.  CAD/CAM  software, 
and  telecommunications  services.  Business  services,  in  particu- 
lar management  consulting  and  accounting,  continue  strong 
peiformance.  Not  surprisingly,  given  the  strong  stock  market, 
brokers  are  also  expected  to  do  well.  The  growth  rate  for  expen- 
ditures on  health  services  is  up  in  2000  after  several  years  of 
more  moderate  growth,  which  many  had  attributed  to  the  rise  of 
HMOs. 


TABLE  E-5:    Forecast  Growth  Rates  for  135  Manufacturing  Industries  and  Groups 

(millions  of  1992  dollars  except  as  noted) 


SIC 


Industry 


Chapter 


Value  of  Industry 
Shipments,  2000 


2000  Rank 


Rank  based  on 
92-99  Gro\Arth 


Annual  Growth  Rates,  % 
92-99        98-99  99-2000 


2015  Poultry  slaughtering  and  processing 

201A  Red  meat 

2068  Salted  and  roasted  nuts  and  seeds 

2082  Malt  beverages 

2084  Wines,  brandy,  and  brandy  spirits 

2085  Distilled  and  blended  liquors 
2096  Potato  chips  and  similar  snacks 


35 
35 
35 
35 
35 
35 
35 


31,270 
74,650 
3,640 
18,335 
5,855 
3,445 
9,860 


9 
105 
11 
72 
38 
66 
12 


51 
89 
57 
93 
28 
105 
39 


3.1 
0.9 
2.9 
0.6 
4.1 
0.0 
3.7 


5.0 
1.0 
8.4 
1.5 
2.0 
0.0 
6.2 


5.1 
0.0 
4.9 
1.1 
2.5 
1.3 
4.9 


221  Cotton  broadwoven  fabric  mills 

222  Manmade  broadwoven  fabric  mills 

223  Wool  broadwoven  fabric  mills 
225A  Weft,  lace,  and  warp  knit  fabric  mills 
227  Carpets  and  rugs 

2281  Yarn  spinning  mills 


6,454 
9,738 
1,694 
7,619 
12,360 
8,969 


55 
69 
74 
85 
35 


84 
82 
94 
95 
56 
68 


1.2 
1.3 
0.6 
0.5 
2.9 
2.2 


-2,0 
0.0 

-1.4 
0.5 
2.9 
0.2 


1.8 
1.2 
1.0 
0.9 
2.7 
0.7 


2311  Men's  and  boys' suits  and  coats  33 

2321  Men's  and  boys'  shirts  33 

2322  Men's  &  boys'  underwear  and  nightwear  33 

2323  Men's  and  boys'  neckwear  33 

2325  Men's  and  boys'  trousers  and  slacks  33 

2326  Men's  and  boys'  work  clothing  33 
2331  Women's  and  misses' blouses  and  shirts  33 
2335  Women's,  junior's,  and  misses'  dresses  33 
2337  Women's  and  misses'  suits  and  coats  33 

2341  Women's  and  children's  underwear  33 

2342  Bras,  girdles,  and  allied  garments  33 
2361  Girls'  and  children's  dresses,  blouses  33 
2369  Girls'  and  children's  outerwear,  nec  33 
2386  Leather  and  sheep-lined  clothing  34 
239A  Textile  house  furnishings  33 
239B  Miscellaneous  textile  products  33 


1,754 
5,040 
592 
603 
6,794 
1,746 
3,556 
6,983 
3,830 
2,214 
1,720 
1,566 
2,295 
256 
6,866 
13,659 


107 
95 
90 
100 
111 
115 
93 
52 
53 
97 
103 
106 
71 
51 
101 
108 


128 
122 
129 
109 

92 

64 
119 

43 
121 
116 

83 
111 

15 

60 
107 

75 


-4.5 
-2.3 
-4.6 
-0.4 

0.7 

2.3 
-1.6 

3.5 
-2.2 
-1.0 

1.3 
-0.5 

5.8 

2.7 
-0.1 

1.6 


-1.5 
1.6 
1.6 
-0.7 
-0.8 
0.1 
0.0 
1.1 
0.2 
-0.3 
-1.2 
-0.1 
1.7 
5.5 
0.1 
1.4 


-0.1  i 

0.3  ? 

0.5  • 

0.2  ' 
-0.5 
-1.2 

0.3 

2.0 

1.9 

0.3  J 

0.1 
-0.1 

1.1 

2.0 

0.1 
-0.4 


2421  Sawmills  and  planing  mills,  general 

2435  Hardwood  veneer  and  plywood 

2436  Softwood  veneer  and  plywood 

2451  Mobile  homes 

2452  Prefabricated  wood  buildings 
2493  Reconstituted  wood  products 


24,225 
2,365 
5,385 
7,800 
2,558 
4,860 


65 
33 
83 
92 
68 
45 


71 
99 
106 
8 
65 
61 


1.8 
0.4 
0.0 
8.2 
2.3 
2.6 


1.5 
1.1 
0.7 
-3.0 
2.9 
2.1 


1.4 

2.9 

0.9, 

0.4, 

1.3 

2.2 


251 

Household  furniture 

38 

27,017 

59 

37 

3.8 

5.7 

1.7 

2611 

Pulp  mills 

10 

5,042 

44 

118 

-1.5 

2.0 

2.2 

2653 

Corrugated  and  solid  fiber  boxes 

10' 

23,852 

31 

66 

2.2 

2.9 

3.0 

2657 

Folding  paperboard  boxes 

10 

8,635 

67 

88 

1.0 

1.3 

1.3 

26A 

Paper  and  paperboard  mills 

10 

54,828 

64 

79 

1.4 

1.2 

1.5 

'  Shipments  in  current  dollars. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  and  U.S.  Industry  and  Trade  Outlook  2000. 
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TABLE  E-5:    Forecast  Growth  Rates  for  135  Manufacturing  Industries  and  Groups  (Continued) 

(millions  of  1992  dollars  except  as  noted) 


SIC 

IndLiStry 

Chapter 

Value  of  Industry 
Shipments,  2000 

2000  Rank 

Rank  based  on 
92-99  Growth 

Annual  Growth  Rates,  % 
92-99        98-99  99-2000 

271 1 

Newspapers 

z  u 

/  D 

1  1  R 

0.9 

0,5 

1.0 

2721 

Periodicals 

/IQ 

1.5 

4. 1 

2  0 

2731 

Book  publishing 

1  Q  QQ9 

JD 

2.2 

3.9 

2.7 

2732 

Bool<  printing 

25 

5,129 

89 

85 

1.2 

1.5 

0.7 

2741 

Miscellaneous  publishing 

25 

11,161 

99 

100 

0.3 

5.0 

0.2 

275 

Commercial  printing 

25 

74,923 

22 

40 

3.6 

5.4 

3.8 

2761 

Manifold  business  forms 

25 

5,185 

63 

131 

5.2 

0.9 

1.5 

2771 

Greeting  cards 

25 

4,266 

86 

102 

0.1 

0.5 

0,8 

2782 

Blankbooks  and  looseleaf  binders 

25 

4,778 

41 

52 

3.1 

4.5 

2,5 

2789 

Bookbinding  and  related  work 

25 

1,662 

61 

45 

3.4 

3.3 

1 .6 

279 

Printing  tiade  services 

25 

4,024 

130 

123 

-2.4 

-5.5 

6.0 

281 

1                 1  1 
Industrial  inorganic  chemicals 

1  1 
1  1 

£.\J,tL\J\J 

114 

-0.8 

1.2 

1.6 

2821 

Plastics  materials  and  resins 

1  1 
1  1 

/lo  c  1  7 

HO,~>  \  1 

ZD 

4.2 

7.0 

3  0 

2822 

Synthetic  rubber 

12 

5,143 

96 

59 

2.8 

0.0 

0,3 

282A 

Man  made  fibers 

9 

15,950 

70 

55 

3.0 

0,1 

12 

283 

Drugs 

11 

91,488 

8 

42 

3.6 

1,7 

5,6 

"'H6 

Industrial  organic  chemicals 

11 

67,750 

57 

96 

0.5 

1,6 

18 

■:-;73 

Nitrogenous  fertilizers 

11 

3,030 

77 

113 

-0,8 

1,7 

1,0 

:-'74 

Phosphatic  fertilizers 

1 1 

4,400 

84 

103 

0.1 

1,4 

0.9 

:-,  79 

Agricultural  chemicals  nec 

1 1 

10,070 

56 

87 

1.1 

17 

1.8 

289 

f\/1 1  Qpt^M ?i n 1 1 Q  phpmi^^^l  nrnrliiptQ 

1 1 

23,270 

94 

72 

1.8 

0,2 

0.3 

308P 

Plumbing  parts 

8 

8,770 

42 

12 

6.5 

3  9 

2  5 

Q  1  1  1 
Jill 

Leather  tanning  and  finishing 

\\J£. 

Qn 
yu 

0.8 

5,1 

0.1 

3142 

House  slippers 

34 

121 

125 

134 

-11.1 

- 1 3,2 

-3.2 

3143 

Men's  footwear,  except  athletic 

34 

1,682 

73 

125 

-4.0 

-  13.5 

1.0 

3144 

Women's  footwear,  except  athletic 

34 

434 

123 

135 

-12.0 

-13.2 

-2.9 

3149 

Footwear,  except  rubber,  nec 

34 

230 

17 

130 

-4.7 

-17.5 

4.1 

3151 

Leather  gloves  and  mittens 

34 

73 

133 

132 

-7.7 

-25.2 

-8.8 

3161 

Luggage 

34 

848 

129 

117 

-1.1 

-10,9 

-5.1 

3171 

Women's  handbags  and  purses 

34 

136 

135 

136 

—  l^.o 

ITT 

-13  4 

3172 

Personal  leather  goods,  nec 

34 

193 

134 

133 

-9  2 

-10  6 

321 1 

Flat  n  1  a  c  c 
rial  g  Id bb 

g 

2  787 

87 

27 

4.2 

1,2 

0.8 

3241 

VrfCillclll,  llyuiouiiu 

g 

5  1 52 

37 

53 

3.1 

2.2 

2.5 

331A 

Steel  mill  products 

13 

69,600 

26 

63 

2.4 

-1.4 

3.1 

3441 

Fabricated  structural  metal 

8 

13,900 

32 

14 

6. 1 

3.8 

3.0 

3448 

Prefabricated  metal  buildings 

8 

3,500 

58 

54 

o.U 

1  9 

1  .Z 

1  7 

3451 

Screw  machine  products 

15 

6,383 

25 

11 

7.0 

1 .0 

3.5 

3452 

Bolts,  nuts,  rivets,  and  washers 

15 

6,785 

28 

44 

3,4 

0.0 

3.0 

349A 

Valves  and  pipe  fittings 

15 

9,073 

75 

77 

1.5 

-6.0 

1 .0 

351 1 

Turbines  and  turbine  generator  sets 

19 

6,294 

124 

1.2 

5.9 

-2.9 

Farm  machinery  and  equipment 

1  o 

1  9R 

41 

3.6 

-30.0 

-5.0 

3524 

Lawn  and  garden  equipment 

38 

6,501 

118 

-7 

8.6 

-3.5 

-1.8 

3531 

Construction  machinery 

18 

00  coo 

1  zo 

1  n 
1  u 

7.6 

-3.1 

-3.2 

Mining  machinery 

1  D 
10 

Z,  /OD 

7 

1  zu 

—  1  .  / 

fi  Q 

Jo 

Oil  and  gas  field  machinery 

1  Q 
1  O 

o,c5UD 

110 

-0.4 

-38.0 

9.1 

3545 

Machine  tool  accessories 

17 

5,299 

43 

49 

3.2 

3.7 

2.4 

3546 

Power-driven  handtools 

17 

3,760 

15 

13 

6.3 

5.4 

4.7 

3548 

Welding  apparatus 

17 

4,403 

14 

81 

1.4 

5.0 

4.7 

354A 

Machine  tools 

17 

4,858 

120 

25 

4.3 

-12.0 

-2.0 

3554 

Paper  industries  machinery 

18 

2,709 

122 

34 

3.8 

-5.8 

-2.3 

3555 

Printing  trades  machinery 

18 

3,466 

80 

97 

0.5 

0.8 

1,0 

3556 

Food  products  machinery 

18 

2,595 

18 

58 

2.8 

1.6 

4.0 

3562 

Ball  and  roller  bearings 

15 

5,266 

79 

22 

4.7 

-3.0 

1.0 

'  Shipments  in  current  dollars. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  and  U.S.  Industry  and  Trade  Outlook  2000. 
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TABLE  E-5:    Forecast  Growth  Rates  for  135  Manufacturing  Industries  and  Groups  (Continued) 

(millions  of  1992  dollars  except  as  noted) 


SIC 

Industry 

Chapter 

Value  of  Industry 
Shipments,  2000 

2000  Rank 

Rank  based  on 
92-99  Growth 

Annual  Growth  Rates,  % 
92-99        98-99  99-2000 

3565 

rscksging  rnachinsry 

lo 

4,438 

48 

A 

4 

10.2 

2.0 

2.0 

357A 

ComputGrs  3nd  psnphsrals^ 

Z.  t 

1  o  1  ,yuu 

e 
O 

17 

5.6 

5.0 

8.0 

3585 

Rsf riQGrstioti  snd  hsatinc)  6C]uiprri6nt 

lo 

1  lU 

9Q 

4.1 

3.2 

-0.5 

3612 

Transformers,  except  electronic 

19 

5,349 

121 

70 

1.8 

-0.9 

-2.0 

3613 

Switchgear  and  switchboard  apparatus 

19 

6,415 

113 

32 

6.^ 

-0.6 

3621 

Motors  and  generators 

19 

10,546 

114 

48 

3.3 

-1.1 

-0.9 

3625 

Relays  and  industrial  controls 

19 

9,662 

109 

30 

4.0 

-2.8 

-0.4 

3631 

Household  cooking  equipment 

38 

4,033 

19 

35 

3.8 

6.0 

4.0 

3632 

Household  refrigerators  and  freezers 

38 

5,655 

29 

33 

3.9 

6.0 

3.0 

3633 

Household  laundry  equipment 

38 

4,510 

21 

36 

3.8 

6.5 

4.0 

3634 

Electric  housewares  and  fans 

38 

3,790 

81 

23 

4.7 

2.0 

1.0  1 

3635 

Household  vacuum  cleaners 

38 

2,735 

20 

108 

-0.1 

7.0 

4.0 

3639 

Household  appliances,  nec 

38 

3,391 

27 

3 

12.2 

4.0 

3.0  ; 

3661 

Telephone  and  telegraph  apparatus 

31 

51,591 

2 

2 

12.4 

11.9 

12.3 

Radio  and  TV  communications  equipment 

Q  1 
O  1 

40, 004 

O 

s5 

9/1 
Z4 

4.5 

10.0 

10.0  ( 

OD  /  1 

Electron  tubes 

1  K 

/in 

c 
0 

10.1 

4.4 

2.5  ! 

OD  /  c 

Printed  circuit  boards 

1 D 

I  0,D4D 

A 

1 

24.9 

6.9 

9.2  \ 

3674 

Semiconductors  and  related  devices 

1  R 
1  O 

187  701 

1 

g 

8.1 

22.2 

23.0  S 

1  M 

Passive  components 

lO 

00, jy  I 

9*^ 

O  1 

3.9 

6.2 

3.7  i 

371A 

Motor  vehicles  and  bodies 

36 

201,250 

117 

6 

9.6 

3.3 

-1.7  j^ 

371P 

Automotive  parts  and  accessories 

37 

210,900 

10 

98 

0.4 

8.1 

5.1  j? 

3721 

Aircraft 

21 

50,433 

136 

104 

0.1 

8.0 

-20.4  |i 

3724 

Aircraft  engines  and  engine  parts 

21 

23,524 

132 

69 

1.9 

2.4 

-8.0  1';: 

O  1  £.0 

Aircraft  parts  and  equipment,  nec 

21 

21  314 

131 

62 

2.5 

1.5 

-7.8 

J  / 

Boat  building  and  repairing 

So 

Ci  7  1  1 

0,  /  1  1 

lift 

1  1  D 

3.2 

0.6 

-1.2 

O  /  D  1 

Guided  missiles  and  space  vehicles 

£.  1 

91  7R9 

/  D 

1.6 

10.6 

0.2 

Space  propulsion  units  and  parts 

21 

3  790 

54 

126 

-4.5 

9.7 

1.9 

Space  vehicle  equipment,  nec 

91 

1  889 

91 

112 

-0.6 

12.6 

0.5 

3812 

Search  and  navigation  equipment 

31 

24,353 

127 

127 

-4.5 

-3.7 

-3.9 

3825 

Instruments  to  measure  electricity 

23 

13,370 

34 

16 

5.7 

3.4 

2.8 

3841 

Surgical  and  medical  instruments 

44 

20,168 

13 

19 

5.3 

5.7 

4.8 

Surgical  appliances  and  supplies 

44 

1 5  765 

ou 

74 

1.7 

2.8 

1.7 

Dental  equipment  and  supplies 

44 

2,780 

16 

21 

4.8 

7.3 

4.5 

X*ray  apparatus  and  tubes 

44 

3  556 

104 

80 

1.4 

0.0 

0.0 

Electromedical  equipment 

44 

10  336 

50 

20 

5.0 

5.0 

2.0 

■5oO  1 

Photographic  equipment  and  supplies 

24 

25  400 

47 

73 

1.7 

-4.6 

2.0 

38A 

Laboratory  instruments 

23 

14,611 

24 

18 

5.3 

3.9 

3.5 

38B 

Measuring  and  controlling  instruments 

23 

21,244 

39 

38 

3.7 

3.0 

2.5  1 

3911 

Jewelry,  precious  metal 

40 

5,358 

78 

46 

3.4 

1.0 

1.0  1 

3931 

Musical  instruments 

40 

1,045 

82 

91 

0.8 

1.0 

1.0 

3949 

Sporting  and  athletic  goods,  nec 

39 

9,710 

46 

47 

3.3 

1.5 

2.1 

394A 

Dolls,  toys,  and  games 

39 

4,574 

112 

101 

0.2 

-0.6 

-0.5  1 

3961 

Costume  jewelry 

40 

1,084 

119 

124 

-3.7 

-2.0 

-2.0  1 

Total 

2,414,360 

137 

137 

4.3 

4.0 

3.1  1 

'  Shipments  in  current  dollars. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  and  U.S.  Industry  and  Trade  Outlook  2000. 
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METALS  AND  INDUSTRIAL  MINERALS  MINING 
Economic  and  Trade  Trends 


1 


U.S.  Production  of  Industrial  Minerals 
in  1998 

Total  =  2.89  Billion  Metric  Tons 


Other 
industrial 
minerals 
0.373  billion 
tons 

% 


Crushed  stone 
1.50  billion  tons 
51% 


Sand  and  gravel 
1.02  billion  tons 
35% 


Source  U  S  Depaiimeni  of  the  inienof.  U  S  Geological  Survey 


U.S.  Production  of  Major 
Construction  Materials,  1993-1997 


(millions  of 
metric  tons)     •  ■ 
1,500 


1,200 


900 


600 


300 


Crushed  stone 
Sand  and  gravel 
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Source  U  S  Department  of  the  Interior,  U  S  Geological  Survey 
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U.S.  Production  of  Major  Chemical 
Minerals,  1993-1997 
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Source  US  Depnrtmenl  of  the  Interior,  U  S  Geological  Survey 
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U.S.  Production  of  Other  Major 
Industrial  Minerals,  1993-1997 


(millions  of 
metric  tons) 
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I  Industrial  sand  and  gravel 

Soda  ash 
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15 


10 


•  Titanium  dioxide 

Talc 
.  Frldspar 


1993  1994  1995  1996 

Source  U  S  Department  of  the  interior,  U  S.  Geological  Survey 


1997 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Metals  and  Industrial 
Minerals  Mining 

INDUSTRY  DEFINITION  The  mining  industry,  as  it  is  described  in 
this  chapter,  includes  the  mining  of  ores  containing  metals  (SIC  10)  such  as 
copper,  gold,  iron,  lead,  lithium,  molybdenum,  silver,  and  zinc.  It  also  includes 
the  extraction  of  industrial  minerals  (SIC  14)  such  as  boron,  clays,  phosphate 
rock,  potash,  salt,  sand  and  gravel,  soda  ash,  and  stone. 


RECENT  TRENDS 


sin  1999.  the  U.S.  economy  continued  its  longest  peacetime 
•  expansion  after  growing  3.9  percent  in  1998,  However,  the  per- 
(fomiance  of  U.S.  metals  and  industrial  minerals  mining  was 
imixed.  Increases  in  construction  activity  helped  push  the  pro- 
duction of  industrial  minerals  higher  in  1998  than  it  had  been  in 

1; "11997,  while  an  excess  supply  of  metals  worldwide  held  down 

1  iiproduction  in  U.S.  metal  mines. 

|,     Adding  to  the  problem  of  an  oversupply  of  metals  was  the 
I  ncontinuing  decline  in  economic  growth  in  Asia,  Latin  America, 
iand  parts  of  Europe.  Poor  economic  performances  in  those 
regions  along  with  high  inventories  of  metals  caused  metal 
'uprices  to  fall  in  1998  and  eady  1999,  forcing  the  closing  of 
some  U.S.  mines.  The  United  States  increased  its  imports  of 
(metal  ores  during  that  period,  while  exports  dropped  dramati- 
(Cally,  partly  as  a  result  of  the  high  value  of  the  U.S.  dollar  and 
:  feconomic  problems  in  other  parts  of  the  world.  As  a  result,  early 
data  show  that  the  total  value  of  metal  ores  mined  in  the  United 
[States  fell  19  percent  in  1998  from  that  in  1997  even  though 
•physical  production  as  measured  by  the  Federal  Reserve  Board 
'  iremained  about  the  same  as  it  was  in  1997.  The  total  value  of 
;  inline  production  of  industrial  minerals  grew  7.7  percent  in  con- 
j  Istant  dollars  between  1997  and  1998,  while  the  Federal  Reserve 
;  |8oard's  production  index  for  stone  and  earth  minerals  climbed 
|  i3.3  percent.  The  1998  values  of  mine  production  for  metallic 
'  ind  industrial  mineral  ores  (see  Table  1-1)  are  preliminary  and 
)robably  will  be  revised  when  more  data  become  available. 
The  number  of  metal  mining  operations  in  the  United  States 


has  been  dropping  since  the  early  1980s,  while  industrial  min- 
eral operations  have  been  increasing.  For  metal  ores  and  con- 
centrates, the  value  of  imports  exceeded  the  value  of  exports  for 
most  of  the  1990s,  while  the  United  States  for  the  most  part 
exported  more  raw  industrial  minerals  than  it  imported. 

Issues  and  Regulation 

The  United  States  has  large  reserves  of  important  metals  such 
as  copper,  iron  ore,  and  zinc,  but  it  depends  on  other  nations  to 
provide  metals  that  it  lacks  or  cannot  readily  mine.  In  1998,  for 
instance,  the  United  States  produced  6  percent  of  the  world's 
iron  ore  but  relied  on  other  countries  to  supply  roughly  17  per- 
cent of  the  iron  ore  it  consumed.  Other  metals  that  the  United 
States  counts  on  foreign  producers  to  supply  include  bauxite 
and  alumina,  chromium,  cobalt,  manganese,  nickel,  platinum- 
group  metals,  tin,  tungsten,  and  zinc. 

The  long-terin  outlook  of  U.S.  mining  industries  is  affected 
by  factors  such  as  access  to  public  lands,  the  regulatory  envi- 
ronment, advances  in  mining  technology,  and  the  location, 
quality,  and  potential  profitability  of  ore  deposits.  For  metal 
mining,  one  of  the  most  important  issues  in  recent  years  has 
been  access  to  public  lands  for  the  exploration  and  development 
of  mineral  deposits. 

In  the  United  States,  access  to  federal  lands  for  mining  is 
determined  by  the  1872  Mining  Law.  That  law  allows  anyone  to 
enter  open  public  lands  to  explore  for  hardrock  minerals  and 
file  claims  to  extract  minerals  discovered  on  them.  There  are 
more  than  330,000  active  claims  on  federal  lands  operating 
under  this  law. 
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TABLE  1-1:    Metals  and  Industrial  Minerals  Mining  (SIC  10,  14)  Trends 

(millions  of  dollars  unless  otherwise  noted) 


1S92 


1993 


1994 


1995 


1996 


1997 


1998 


Percent  Change 
96-97  97-98 


Compound  Annual 
Growth  Rate,  % 
92-98 


Industry  Data 

Value  of  mine  production 

SIC  10  11,547 

SIC  14  20,574 

Value  of  mine  production  (1992S) 

SIC  10  11,547 

SIC  14  20,574 

Total  employment  (thousands) 

SIC  10  53 

SIC  14  102 

Production  workers  (thousands) 

SIC  10  42 

SIC  14  76 

Average  hourly  earnings  ($) 

SIC  10  15.26 

SIC  14  12.25 

Trade  Data 

Value  of  exports 

SIC  10  1,084 
SIC  14  1,148 

Value  of  imports 

SIC  10  1,167 
SIC  14  734 


10,800 
21,200 


10,879 
20,714 


50 
102 


40 
76 


15.29 
12.68 


799 
1,107 

1,108 
767 


12,100 
23,100 


11,310 
21,816 

49 
104 

39 
78 

16.08 
13.10 


1,018 
1,199 


1,283 
839 


14,000 
24,600 

11,679 
22.365 

51 
105 

41 
80 

16.77 
13.38 


1,562 
1,296 


1,413 
894 


13,000 
25.800 


11,517 
23.092 


54 
106 


42 
81 


17.35 
13.74 


1,091 
1,302 


1,407 
1.035 


13,100 
27,400 


11,564 
24,121 


54 
108 


41 
82 


17.82 
14.17 


1.251 
1.375 


1.407 
1.619 


10.600 
29.500 


10.029 
25,542 


50 
109 


38 
83 


18.24 
14.69 


981 
1.377 


1.509 
1.506 


0.8 
6.2 


0.4 
4.5 


0.0 
1.9 


-2.4 
1.2 


2.7 
3.1 


14.7 
5.6 


0.0 
56.4 


-19.1 
7.7 


-13.3 
5.9 


-7.4 
0.9 


-7.3 
1.2 


2.4 
3.7 


-21.6 
0.1 


7.2 
-7.0 


-1.4 
6.2 


-2.3 
3.7 


-1.0 
1.1 


-1.7 
1.5 


3.0 
3.1 


-1.7 
3.1 


4.4 
12.7 


Source:  U.S.  Geological  Survey  (USGS).  Bureau  of  Labor  Statistics  (BLS),  and  Bureau  of  the  Census.  Value  of  mine  production  in  1992  dollars  was  estimated  by'' 
the  USGS  with  commodity-based  producer  price  indexes  (BLS  codes  101,  102.  and  13).  The  values  of  mine  production  for  1998  are  preliminary.  ' 


In  the  last  few  years,  both  the  administration  and  Congress 
have  made  efforts  to  reform  the  mining  law  and  restrict  access 
to  pubhc  lands,  primarily  because  hardrock  mining  companies 
do  not  pay  royalties  to  the  federal  government  for  mining  min- 
erals on  public  lands  and  because  mining  companies  with 
approved  claims  can  "patent."  or  buy.  land  for  $2.50  or  $5.00 
per  acre,  depending  on  the  type  of  claim.  More  efforts  to  reform 
the  mining  law  probably  will  be  made  in  the  future,  with  guide- 
lines for  tnine  claim  maintenance  and  reclamation  of  aban- 
doned mines  also  subject  to  reform. 

In  1999,  Congress  considered  other  legislation  that  would 
affect  the  availability  of  public  and  private  lands  for  mining. 
The  American  Land  Sovereignty  Protection  Act.  for  example, 
would  require  congressional  approval  of  any  lands  recom- 
mended by  the  administration  for  United  Nations-sponsored 
World  Heritage  Sites  or  biosphere  reserves.  Congress  also  has 
considered  legislation  concerning  the  acquisition  of  private 
lands  by  the  federal  government  to  prevent  economic  develop- 
ment and  legislation  to  revise  the  requirements  for  designating 
critical  habitats  for  endangered  species. 

Like  many  other  industries  in  the  United  States,  metals  and 
industrial  minerals  mining  must  comply  with  environmental 
regulations  at  the  federal,  state,  and  local  government  levels.  At 
the  federal  level,  environmental  impacts  are  regulated  primarily 
by  the  Resource  Conservation  and  Recovery  Act  (RCRA), 


which  covers  the  treatment  and  disposal  of  hazardous  and  nonj 
hazardous  solid  wastes;  the  Clean  Water  Act,  which  regulate] 
discharges  into  surface  waters;  the  Clean  Air  Act.  which  iJ 
designed  to  prevent  and  control  air  pollution;  and  the  Compre(j 
hensive  Environmental  Response.  Compensation,  and  Liabilitj 
Act  (CERCLA).  also  known  as  Superfund.  which  established^ 
mechanism  for  cleaning  up  closed  and  abandoned  hazardou-j 
waste  sites.  There  are  about  70  mining-related  sites  among  th. 
1,200  sites  that  are  on  the  Superfund  Priority  List.  In  1999.  th. 
metal  mining  sector  also  began  reporting  to  the  U.S.  Enviror. 
mental  Protection  Agency  to  comply  with  its  Toxics  Relea.^ 
Inventory  (TRl)  program.  The  TRI  was  enacted  as  part  of  th 
Emergency  Planning  and  Community  Right-to-Know  Act  (; 
1986.  The  TRI  tracks  certain  chemicals  that  can  be  released  I 
water,  air,  and  land  during  mining  operations.  | 

Outlook 

Early  data  from  the  Federal  Reserve  Board  show  that  produ- 
tion  in  the  nation's  metal  mines  continued  to  fall  through  tl| 
middle  of  1999  because  of  mine  closures  and  production  cui 
backs.  Mine  closings  and  cuts  in  production,  which  also  ha'  i 
occurred  in  other  parts  of  the  world,  have  caused  the  growth  ,  j 
metals  inventories  to  begin  to  slow  and  in  some  cases  to  declirj  j 
causing  prices  for  some  metals,  such  as  copper  and  zinc,  I 
move  higher  in  1999. 
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U.S.  manufacturing  activity,  whicii  had  slowed  in  iy9S. 
began  picking  up  in  line  fusl  half  ol  1999.  as  did  overall  eco- 
nomic growth  in  southeast  Asia  and  western  Hurope.  Moreover, 
several  international  cyclical  indicators,  such  as  the  Organiza- 
tion tor  Economic  Cooperation  and  Development  (OECD) 
Total  Leading  index,  are  pointing  to  increases  in  future  indus- 
trial production  lor  many  of  the  world's  major  economies,  and 
that  should  help  increase  demand  for  metals.  The  total  value  ol' 
niuie  production  for  U.S.  metal  mining  was  expected  to  register 
;i  decline  in  1999,  but  it  is  likely  to  rebound  during  the  year 
.^OOO  as  economic  growth  in  other  countries  increases.  Slower 
LMowth  in  U.S.  construction,  which  began  in  the  first  half  of 
'')99,  and  rising  interest  rates  could  mean  a  slower  rate  of 
;  iiwth  in  the  value  of  mine  production  for  industrial  minerals 
i!i  1999  and  :()()(). 


METALS  MINING  

The  value  of  U.S.  mine  production  of  metals  (SIC  10)  declined 
significantly  in  1998  in  cunent  and  constant  (1992)  dollars, 
dropping  19.1  percent  and  13.3  percent,  respectively  (see  Table 
1-1),  owing  to  falling  metal  prices.  Over  the  period  1992-1998, 
imetal  mine  production  value  in  real  terms  declined  2.3  percent 
annually  on  average,  with  the  value  of  production  peaking  at 
SI  1.7  billion  in  1995.  Growth  in  constant  dollars  also  trended 
downward  slightly  over  that  period  and  trended  upward  slightly 
in  current  dollars.  The  growth  in  the  value  of  total  output  in  con- 
stant dollars  for  iron  and  other  feiTous  ores,  copper  ore,  and 
miscellaneous  nonferrous  ores  rose  slightly  over  the  3-year 
iperiod  1996-1998  and  is  projected  by  Standard  &  Poor's  DRl 
ito  be  about  2  percent  per  year  between  1998  and  2004.  The 
irecent  slow  growth  in  metal  mine  production  value  does  not 
reflect  the  relatively  high  demand  for  most  metal  commodities 
'Over  that  period.  Oversupply  has  kept  prices  down  for  many 
metals  even  as  higji  demand  in  the  United  States  has  kept  pro- 
tduction  rates  relatively  high  in  recent  years,  except  for  1998. 

Some  important  inetals  in  which  the  United  States  is  nearly 
self-sufficient  or  produces  the  majority  of  its  supply  are.  in 
order  of  increasing  self-sufficiency,  zinc,  lead,  iron  ore,  and 
■copper.  The  United  States  is  a  net  exporter  of  molybdenum  and 
:old.  The  relative  positions  of  these  commodities  with  respect 
0  net  import  reliance  were  nearly  unchanged  in  1 998  compared 


with  1997,  except  that  iron  ore  and  copper  exchanged  places. 
Although  completely  dependent  on  imports  of  bauxite  and  alu- 
mina, the  United  States  is  the  world's  largest  exporter  of  alu- 
minum metal. 

Total  employment  in  metal  mining  was  about  50,000  in 
down  more  than  7  percent  from  1997.  Over  the  longer 
term  (1992-1998),  employment  declined  at  a  rate  of  1  percent 
'er  year  on  average.  With  the  value  of  mine  production  in  real 
inns  generally  declining  at  a  slightly  higher  rate  than  did  total 
mployment,  value  of  output  per  employee  al.so  declined 
lightly  over  that  period. 

With  respect  to  the  value  of  mine  production  in  1998,  gold 
pas  highest  among  metals  at  $4.0  billion,  followed  by  copper  at 


$3.3  billion,  iron  ore  at  $1.9  billion,  zinc  at  $840  million, 
molybdenum  at  $454  million,  and  lead  at  $440  million.  The 
value  ol  iron  and  steel  and  ferrous  foundry  industry  production 
was  $73  billion,  and  the  value  of  primary  aluminum  produced 
at  U.S.  smelters  was  $5.3  billion.  Hconomic  conditions  in  1998 
and  1999  were  generally  good,  |Xirticularly  in  transportation, 
housing,  and  construction,  resulting  in  a  relatively  high  demand 
lor  metals.  Favorable  economic  indicators  point  to  a  modera- 
Uon  of  this  trend  through  2004  in  several  indexes  that  arc 
important  to  metals  consumption.  For  example,  as  projected  by 
the  Ll.S.  Department  of  Commerce,  Bureau  of  the  Census,  total 
housing  starts  will  decline  slightly  between  1999  and  2003. 
Total  mulliunit  structures  are  expected  to  remain  about  the 
same,  but  total  single-unit  structures  are  projected  to  decrease 
approximately  10  percent.  Light  vehicle  construction  is 
expected  to  fall  slightly  from  15.7  million  units  in  1999  to  15.3 
million  units  in  2000  but  rise  to  15.7  million  units  by  2003. 

Recycling  remained  a  strong  component  of  metals  supply  in 
the  United  States  in  1998  and  1999.  The  commodities  with  the 
highest  recycling  rates  (defined  as  metal  recovered  from  old 
and  new  scrap  as  a  percentage  of  apparent  supply)  were  lead 
(66  percent),  steel  (59  percent),  titanium  (50  percent),  alu- 
minum (39  percent),  copper  (37  percent),  nickel  (29  percent), 
tungsten  (28  percent),  cobalt  (23  percent),  chromium  (21  per- 
cent), and  tin  (21  percent).  In  steel,  scrap-based  electric  arc  fur- 
naces have  captured  a  major  portion  of  steelmaking  capacity: 
45  percent  in  1998.  The  impact  of  the  Asian  financial  crisis  on 
U.S.  metals  markets  could  be  felt  most  in  iron  and  steel  scrap. 
U.S.  exports  to  that  region  declined  significantly  in  1998.  Con- 
sequently, prices  for  carbon  steel  scrap  also  experienced  a  sub- 
stantial drop.  Stainless  steel  scrap  prices  experienced  a  similar 
price  decline.  With  signs  of  recovery  in  Asia  in  1999,  the  scrap 
markets  are  expected  to  rebound  in  2000  with  a  sustained  high 
level  of  economic  activity  in  the  United  States. 

Ferrous  Metals 

In  addition  to  iron,  the  feiTous  metals  include  chromium,  cobalt, 
columbium  (niobium),  manganese,  molybdenum,  nickel,  rhe- 
nium, silicon,  tantalum,  tungsten,  and  vanadium.  With  the 
exception  of  cobalt,  rhenium,  and  tantalum,  all  these  metals  are 
commonly  alloyed  with  iron.  They  often  tend  to  follow  trends  in 
steel  production  and  also  are  refen^ed  to  as  ferroalloy  elements, 
or  fenoalloys.  Cobalt,  rhenium,  and  tantalum  generally  are  not 
used  in  steelmaking  because  of  their  high  cost  and  limited  sup- 
ply but  can  be  added  as  alloying  agents  in  the  more  expensive 
superalloys  used  to  fabricate  parts  for  the  hot  sections  of  jet  air- 
craft engines.  Each  of  these  metals  has  other  important  applica- 
tions not  related  to  steel. 

The  United  States  is  a  major  producer  of  iron  ore  for  the  steel 
industry.  About  40  percent  of  the  iron  units  for  U.S.  steel  pro- 
duction are  supplied  by  the  U.S.  iron  ore  industry.  From  1994  to 
1997,  the  production  of  usable  iron  ore  (gross  weight)  trended 
upward  from  60.6  million  metric  tons  (Mt)  to  an  estimated  63.0 
Mt.  an  average  annual  growth  rate  of  0.7  percent  (see  Figure 
1-1).  The  production  of  iron  ore  was  expected  to  decrease 
approximately  2  percent  in  1999  compared  with  1998:  con- 
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FIGURE  1-1 


sumption  was  expected  to  decrease  about  I  percent,  and  trade 
(net  imports)  to  decline  less  than  1  percent.  Domestic  produc- 
tion of  iron  ore  generally  represents  about  75  percent  of  domes- 
tic consumption.  In  any  given  year,  some  of  this  production 
may  be  exported  and  some  may  go  into  stocks.  Thus,  the  United 
States  relies  on  imports  for  a  portion  of  its  supply.  From  1 993  to 

1997,  the  United  States  depended  on  imports  to  satisfy  on  aver- 
age about  15  percent  of  its  demand  for  iron  ore.  Between  1997 
and  1998.  iron  ore  prices  rose  about  2.8  percent. 

Steel  production  was  expected  to  decline  slightly  more  than 
iron  ore  production  in  1999  compared  with  1998,  a  decline 
approaching  2.5  percent.  The  iron  and  steel  industry  and  ferrous 
metal  foundries  produced  goods  valued  at  about  $73  billion  in 

1998.  Imports  of  steel  increased  22  percent  in  1998  because  the 
weak  Asian  economies,  which  were  in  a  deep  recession, 
exported  relatively  cheap  steel.  Steel  imports  were  a  record 
high  25  percent  of  apparent  supply.  However,  imports  were 
expected  to  decline  significantly  in  1999  as  the  situation  in  Asia 
appeared  to  be  stabilizing.  Average  annual  growth  of  output  in 
constant  1992  dollars  for  iron  and  other  ferrous  metal  ores  has 
been  projected  by  Standard  &  Poor's  DRI  to  grow  from  $2.4 
billion  to  $4.7  billion  over  the  period  1997-2004,  an  average 
annual  growth  rate  of  2.4  percent. 

U.S.  metals  markets  were  noticeably  affected  in  1998  by  the 
deep  recession  in  Asia  that  was  part  of  the  Asian  financial  crisis, 
particularly  in  iron  and  steel  scrap,  which  is  exported  in  signif- 
icant quantities  to  that  region.  For  example,  between  1997  and 
1998,  total  U.S.  exports  of  iron  and  steel  scrap  dropped  almost 
45  percent.  A  substantial  portion  was  destined  for  Asia.  At  the 
same  time,  U.S.  iron  and  steel  scrap  prices  declined  nearly  20 
percent. 

Because  of  environmental  concerns  about  the  effects  of 
emissions  from  coke  ovens  and  concern  about  the  availability 


of  low-residue  scrap  for  electric  arc  furnaces,  companies  have 
increasingly  invested  in  alternative  ironmaking  technologies, 
especially  direct  reduced  iron.  The  ratio  of  steel  production 
from  basic  oxygen  furnaces,  which  use  mostly  primary  ore 
products,  to  that  from  electric  arc  furnaces,  which  use  mostly 
scrap  or  direct  reduced  iron,  was  nearly  unchanged  over  the 
period  1994-1999.  holding  at  about  60:40.  Domestic  demand 
for  steel  remained  high  in  1998  and  1999  and  was  increasing 
along  with  domestic  steelmaking  capacity,  but  pessimism  about 
market  conditions  grew  as  steel  spot  prices  and  exports  declined 
while  imports  increased. 

There  has  been  an  upward  trend  in  the  consumption  of  most 
ferroalloys,  but  there  have  been  significant  fluctuations  in 
demand  since  1993.  notably  in  chromium.  Carbon  steel  produc- 
tion had  slow  but  steady  growth  from  1994  through  1998,  and, 
while  experiencing  a  downturn  in  1999,  consumption  in  2000  is 
expected  to  remain  strong.  The  specialty  steel  industry,  includ- 
ing stainless  steel,  is  a  major  consumer  of  chromium  and  nickel, 
among  other  commodities  (see  Figure  1-2).  Stainless  steel  pro- 
duction continued  to  account  for  only  about  2  percent  of  raW( 
steel  production  in  1998.  the  last  year  for  which  data  are  avail- 
able. Stainless  steel  is  subject  to  market  conditions  that  may  bC; 
different  from  those  which  apply  to  carbon  steel.  A  robust  econ-| 
omy  is  expected  to  extend  into  the  year  2000.  with  the  con-| 
struction  and  transportation  sectors,  two  important  users  oli 
stainless  steel,  performing  well.  This  probably  will  result  in  ris-i 
ing  demand  for  chromium  and  nickel.  | 

Figure  1  -3  shows  the  weight  fraction  of  total  ferrous  metal 
consumption  accounted  for  by  the  major  metal  types.  The  marj 
kets  for  the  bulk  ferroalloys  manganese  and  silicon  are  tied  tcl 
the  fortunes  of  the  carbon  steel  industry  and  show  similar  pati 
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jtems  of  use.  The  IVactioii  of  the  value  of  U..S.  consumption  held 
I'by  each  ferrous  metal  is  shown  in  Figure  1-4.  There  is  a  much 
(more  even  distribution  of  the  ferrous  commodities  when  they 
are  compared  by  value  rather  than  by  weight. 

Net  import  reliance  of  ferrous  metals  is  high,  except  for 
(molybdenum  and  iron  and  steel  scrap,  for  which  the  United 
(States  is  a  net  exporter  (see  Figure  1-3).  The  United  States  had 
a  100  percent  reliance  on  imports  of  manganese  and  columbium 
lin  1998  and  was  partially  dependent  on  imports  of  tantalum  at 
*80  percent,  chromium  at  79  percent,  tungsten  at  77  percent, 
cobalt  at  73  percent,  nickel  at  64  percent,  vanadium  at  an  esti- 
mated 60  percent,  silicon  at  .^2  percent,  iron  and  steel  at  25  per- 
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cent,  and  iron  ore  at  1 2  percent.  Most  of  the  balance  of  the  alloy 
metal  supply  comes  from  scrap  material,  except  for  iron  ore.  sil- 
icon, and  iron  and  steel,  which  are  domestically  produced. 
Commodities  with  high  import  reliance  and  their  most  signifi- 
cant countries  of  origin  (4-year  average,  1994-1997)  were 
chromium  (South  Africa,  .^9  percent),  cobalt  (Norway,  22  per- 
cent), columbium  (Brazil,  70  percent),  iron  and  steel  (European 
Union,  27  percent),  iron  ore  (Canada,  54  percent),  manganese 
(South  Africa,  27  percent),  nickel  (Canada,  .^7  percent),  silicon 
(Norway,  25  percent),  tantalum  (Australia,  31  percent),  tung- 
sten (China,  .3.3  percent),  and  vanadium  (Canada,  ferrovana- 
dium,  40  percent;  South  Africa,  vanadium  pentoxide,  89 
percent). 

Steel  consumption  remained  strong  throughout  1998  and 
into  1999,  but  a  large  proportion  of  that  consumption  was  satis- 
fied by  steel  imports,  which  were  cheaper  for  U.S.  consumers, 
partly  because  of  the  strength  of  the  U.S.  dollar.  Steel  prices  and 
capacity  utilization  worldwide  were  gradually  recovering  in 
1999.  Along  with  a  slight  decline  in  steel  production,  prices 
generally  declined  across  the  board,  especially  after  mid- 1998. 
for  the  bulk  fenoalloys  manganese  and  silicon  and  for 
chromium  and  nickel.  For  manganese,  while  prices  for  high- 
and  medium-carbon  ferromanganese  declined  in  the  fu  st  half  of 
1999.  ore  prices  fell  slightly  in  1998-1999.  as  did  those  of  sili- 
comanganese.  The  silicon  metal  market  also  weakened  in  terms 
of  price  in  the  first  half  of  1999.  The  domestic  fenous  metals 
industries  were  influenced  in  some  cases  by  the  Asian  financial 
crisis,  which  forced  down  Asian-produced  stainless  steel  prices. 
This  resulted  in  pressure  to  lower  the  price  of  stainless  steel 
produced  in  North  America  and  Europe,  which  affected 
chromium  and  nickel  prices.  U.S.  production  of  nickel-bearing 
stainless  steel  was  down  about  6  percent  in  1998  from  the  near- 
record  1.36  Mt  in  1997.  Imports  of  stainless  steel  grew.  The 
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world  nickel  supply  has  grown  faster  than  demand,  and  the 
nickel  price  in  current  dollars  reached  its  lowest  point  in  a 
decade  in  1998  but  recovered  substantially  by  mid- 1999.  The 
oversupply  situation  is  expected  to  continue  for  the  next  4  to  5 
years  because  of  mine  and  smelter  additions  in  Australia, 
Canada,  Indonesia,  and  Venezuela.  Tougher  environmental  reg- 
ulations, especially  those  restricting  coke  oven  gas  emissions, 
were  expected  to  force  the  closure  of  some  older  integrated 
steel  facilities.  Five  direct  reduced  iron  projects  were  under 
consideration  that,  if  completed,  would  increase  U.S.  direct 
reduced  iron  production  capacity  from  0.5  Mt  to  considerably 
more  than  4  Mt  per  year. 

For  the  ferrous  alloying  metals,  specialized  markets  have 
controlled  prices,  but  nearly  all  are  to  some  degree  affected  by 
the  steel  industry,  particularly  for  molybdenum,  vanadium,  and 
columbium.  For  cobalt,  in  the  near  to  medium  term — up  to 
about  ,S  years — various  industry  sectors  are  expected  to 
increase  their  consumption.  In  particular,  increases  from  the 
superalloy  industry,  which  consumes  the  most  cobalt  of  any 
industry  sector,  and  the  rechargeable  battery  industry,  which 
has  been  consuming  cobalt  at  an  increasing  rate  in  recent  years, 
are  anticipated  to  contribute  to  an  overall  growth  in  cobalt 
demand  in  the  range  of  3  to  6  percent  pei'  year.  World  consump- 
tion of  tungsten  has  remained  higher  than  world  mine  produc- 
tion, with  the  shortfall  being  met  by  releases  of  stockpiled 
tungsten  materials  from  Russia,  Kazakhstan,  and  eastern 
Europe.  Demand  is  expected  to  continue  strong  into  the  year 
2000.  Very  little  tantalum  is  used  in  the  steel  industry.  Tantalum 
consumption  increased  .5  percent  in  1998  and  was  expected  to 
remain  strong  or  increase  into  2000  because  of  strong  demand 
for  tantalum  capacitors  in  products  such  as  portable  telecom- 
munication devices,  personal  computers,  and  automotive  elec- 
tronics. 

Nonferrous  Metals 

The  nonferrous  metals  uiclude  more  than  four  dozen  metals  that 
are  mined  in  quantities  that  range  from  a  few  kilograms  per  year 
to  several  million  tons  per  year  and  that  have  diverse  u.ses.  The 
more  economically  important  of  these  metals  are  the  base  met- 
als (aluminum,  copper,  lead.  tin.  and  zinc)  and  the  precious  met- 
als (gold,  silver,  and  the  six  platinum-group  metals).  The  base 
metals  are  important  because  they  are  produced  and  used  in 
large  quantities,  and  the  precious  metals  because  they  have  high 
unit  values.  The  United  States  produces  large  amounts  of  most 
of  these  economically  important  nonfeiTous  metals  and  uses 
large  quantities  of  all  of  them.  In  terms  of  the  dollar  value  of  pro- 
duction or  consumption,  all  these  important  metals  rank  among 
the  top  two  dozen  of  the  90  or  so  mineral  commodities  used  in 
the  domestic  economy  (see  Figure  1-6  for  domestically  refined 
values  of  some  of  these  metals).  Standard  &  Poor"s  DRI  projects 
real  annual  growth  of  3.2  percent  between  1998  and  2004. 

The  United  States  is  the  world's  largest  producer  and  user  of 
aluminum.  It  imports  substantial  quantities  of  aluminum  metal 
and  is  completely  dependent  on  foreign  sources  for  the  aluminum 
ore — bauxite — it  needs.  It  also  imports  large  quantities  of  the 
intermediate  product  alumina,  of  which  more  than  90  percent  is 
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smelted  to  the  metal;  the  balance  of  this  alumina  and  some  domeS( 
tically  produced  alumina  are  used  in  refractories  (a  nonmetallii, 
material  suitable  for  use  in  high-temperature  applications),  abrati' 
sives.  and  several  other  applications.  Domestic  primary  aluminuni 
production  grew  from  3.3  Mt  in  1994,  at  the  peak  of  imports  o 
metal  from  the  countries  of  the  former  Soviet  Union,  to  3.7  Mt  i(i 
1998.  Secondary  production  from  old  scrap  at  1.5  Mt  accounted 
for  21  percent  of  domestic  aluminum  production  in  1998.  U.5 
apparent  consumption  of  aluminum  was  about  7. 1  Mt  in  1 998.  s 
The  United  States  is  the  largest  consumer  and  the  secon< 
largest  mine  producer  of  copper,  a  metal  that  competes  wif 
aluminum  for  several  electrical,  thermal  transfer,  and  structun 
applications.  Domestic  mine  production  grew  slowly  in  receij 
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years  from  \  .HS  Mt  m  I '-'94  lo  I  'M  Mt  in  IW7  bclorc  dipping 
back  to  an  csiimalctl  l.(S6  Ml  in  At  the  same  time,  con- 

sumption rose  steadily  from  2.69  Mt  in  1994  to  more  than  3.0 
Mt  in  I99S.  As  more  environmentally  compliant  smelter  capac- 
ity came  on-stream  and  concentrate  production  declined,  the 
United  Stales  became  a  net  importer  ol'  copper  concentrates 
after  15  years  as  a  net  exporter. 

As  with  copper,  the  United  Stales  is  the  largest  consumer 
and  the  third  largest  producer  of  lead.  Ixad  is  the  preeminent 
metal  in  batteries  for  automotive  starling,  lighting,  and  ignition 
systems  and  industrial  backup  power  systems.  Domestic  lead 
mine  production  grew  fairly  rapidly  in  recent  years,  from  370 
thousand  tons  (kt)  in  1994  to  481  kt  in  1998.  Lead  consumption 
grew  almost  as  last,  increasing  from  1.49  Mt  in  1994  lo  1.72  Mt 
in  1998.  Lead  is  recycled  extensively  in  the  United  States;  sec- 
ondary metal  accounts  for  more  than  two-thirds  of  the  lead  con- 
sumed. Nearly  all  of  the  scrap  is  postconsumer  (old)  scrap, 
more  specifically,  battery  scrap.  Battery  scrap  alone  provided 
about  I  Ml  of  metal,  or  62  percent  of  the  lead  consumed. 

The  Lhiited  States  is  the  sixth  largest  mine  producer  of  zinc 
and  by  far  the  largest  consumer.  Because  of  limited  retniery 
|Capacity.  it  imports  nearly  two-thirds  of  the  refined  metal  it 
Irequires.  At  the  same  time,  it  exports  large  quantities  of  zinc  in 
concentrate  to  foreign  smelters.  Mine  production  grew  substan- 
tially, increasing  from  .'^70  kt  of  recoverable  zinc  in  1994  to  722 
ki  in  1998.  Consumption  grew  more  slowly,  increasing  from 
1.40  Mt  in  1994  lo  about  1.58  Ml  in  1998.  Although  zinc  is  an 
important  constituent  of  brass,  bronze,  and  die  casting  alloys 
and  has  a  variety  of  other  uses,  about  55  percent  of  the  metal 
.i>nsumed  domestically  is  used  as  the  protective  coating  on  gal- 
\cinized  steel. 

Since  1992.  the  United  States  has  been  the  second  leading 
mine  producer  of  gold  after  South  Africa.  Annual  domestic 
mine  production  increased  dramatically  in  the  1970s  and  I98()s 
iiid  by  1993  had  reached  331  tons.  It  remained  at  about  that 
evel  until  1997,  when  it  rose  to  362  tons,  hi  1998,  despite 
■  ailing  bullion  prices,  production  was  about  366  tons.  The 
.  niied  States  is  the  fourth  largest  fabricator  of  gold  after  India, 
laly.  and  China.  As  is  the  case  elsewhere  in  the  world,  the 
argest  end  use  by  far  is  jewelry. 

Annual  domestic  mine  production  of  silver  grew  slowly 
rum  1.49  kt  in  1994  to  1.57  kl  in  1996  and  then  rose  abruptly 
0  2.15  kt  in  1997;  it  has  been  estimated  to  be  about  the  same 
2.06  kt)  in  1998.  Domestic  silver  consumption,  more  than  half 
)t  which  goes  for  photographic  uses,  is  estimated  lo  have  been 
ibout  5  kt  in  1997  and  1998.  Silver,  like  lead,  is  recycled  exten- 
ively,  with  secondary  silver  satisfying  about  one-third  of  total 
lemand.  The  sole  domestic  platinum-group  metals  (PGM) 
nine,  which  yields  palladium  and  platinum  in  a  3.3:1  ratio 
long  with  minor  quantities  of  rhodium,  has  increased  produc- 
lon  of  PGM  substantially  in  the  last  5  years,  from  8.4  tons  in 
994  to  13.8  tons  in  1998.  The  six  metals  in  the  group  have 
lany  technological  uses,  of  which  their  use  as  catalysis,  espe- 
ially  as  automotive  emissions  control  catalysts,  is  the  most 
iiportant  quantitatively.  The  use  of  PGM  in  jewelry  is  almost 
egligible  in  the  United  States. 
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U.S.  net  impt)rt  reliance  (NIR).  expressed  as  a  percentage  of 
consuniptic)n.  ranges  widely  among  the  nonfeiTous  metals. 
About  75  percent  of  aluminum  is  imported,  principally  as  baux- 
ite and  alumina  and  a  lesser  ann)unt  as  aluminum  metal  and  its 
alloys.  Other  NIR  figures  are  copper.  15  percent;  lead,  20  per- 
cent; zinc.  35  percent;  and  PGM.  90  percent  (see  Figure  1-7). 
The  United  States  is  a  net  exporter  of  gold  and  refined  silver. 

The  prices  of  most  nonferrous  metals  declined  in  1998.  The 
annual  average  price  per  pound  in  the  United  States  of  alu- 
minum ingot  fell  15  percent  to  65.5  cents.  The  price  of  copper 
cathode  plunged  26  percent  to  78.9  cents,  and  the  price  of  zinc 
fell  10  percent  to  48.7  cents.  The  price  of  lead,  however, 
declined  less  than  3  percent  to  45.3  cents.  The  average  price  per 
troy  ounce  of  gold  also  fell,  by  1 1  percent,  to  $295,  and  the  price 
of  platinum  declined  nearly  6  percent  to  $375.  However,  the 
price  per  tix)y  ounce  of  silver  rose  13  percent  to  $5.54,  and  the 
price  of  palladium,  buoyed  by  strong  demand  for  use  in  automo- 
tive emissions  control  catalysts,  climbed  57  percent  lo  $290. 

METAL  INDUSTRY  SUBSECTORS 


Aluminum 

Domestic  Production  and  Use.  The  domestic  supply  of  alu- 
minum includes  three  major  components:  primary  ingot  produc- 
tion, secondary  (.scrap)  recovery,  and  trade.  In  1998,  3.7  Mt  of 
primary  aluminum  metal  was  produced  by  1 3  companies  oper- 
ating 23  primary  aluminum  smelters.  Montana.  Oregon,  and 
Washington  accounted  for  39  percent  of  the  production;  Mary- 
land. New  York.  Ohio,  and  West  Virginia  for  22  percent;  and 


Metals  and  Industrial  Minerals  Mining  1-7 


other  states  for  39  percent.  On  the  basis  of  published  market 
prices,  the  value  of  primary  metal  production  was  $5.4  billion. 
The  secondary  metal  sector,  which  includes  both  postconsumer 
scrap  and  prompt  industrial  scrap,  has  maintained  steady  growth 
in  its  share  of  the  domestic  supply  and  now  accounts  for  more 
than  38  percent  of  the  domestic  aluminum  supply. 

Imports  for  consumption  increased  significantly  in  1998 
compared  with  1997.  Canada  is  the  dominant  trading  partner 
for  aluminum  imports  and  exports,  accounting  for  about  60  per- 
cent of  U.S.  imports  of  ingot  and  appro.ximately  55  percent  of 
both  imported  mill  products  and  scrap.  Russia  remained  the 
second  largest  supplier  of  aluminum  materials.  Imports  of 
crude  metal  and  alloys  from  Russia  increased  dramatically  (43 
percent)  in  1998,  returning  to  a  level  that  had  not  been  seen 
since  1994.  Canada  received  about  45  percent  of  U.S.  ingot 
exports  in  1998,  and  Mexico  accounted  for  an  additional  30 
percent  of  the  U.S.  primary  ingot  shipments. 

The  transportation  sector  continued  to  be  the  dominant  mar- 
ket for  aluminum  in  the  United  States,  surpassing  the  packaging 
industry,  which  dominated  the  market  before  1995.  Transporta- 
tion uses  for  aluminum  accounted  for  more  than  35  percent  of 
domestic  consumption,  with  packaging  accounting  for  about 
another  25  percent.  Building  and  construction,  electrical,  con- 
sumer durables,  machinery  and  equipment,  and  other  uses 
accounted  for  the  remainder. 

Recent  Events,  Trends,  and  Issues.  The  Defense  Logistics 
Agency  completed  the  sale  of  aluminum  metal  from  the 
National  Defense  Stockpile  (NDS)  in  1998.  On  April  24,  the 
sale  of  323  metric  tons  exhausted  the  inventory  of  aluminum 
metal  held  by  the  NDS  and  completed  the  2-year  sales  program 
of  57,000  tons  of  aluminum  metal. 

Domestic  primary  aluminum  production  increased  3  percent 
in  1998  compared  with  1997.  Domestic  smelters  continued  to 
operate  at  about  88  percent  of  engineered  or  rated  capacity. 
Although  there  were  significant  changes  in  the  ownership  or 
operating  status  of  several  domestic  smelters,  overall  domestic 
production  capacity  remained  essentially  unchanged.  World  pro- 
duction also  increased  3  percent  in  1998.  Aluminum  demand 
continued  to  be  strong  in  the  United  States,  and  demand  in 
Europe,  although  tempered  by  the  Asian  economic  crisis, 
remained  relatively  strong.  The  Asian  aluminum  markets,  how- 
ever, reflected  the  economic  and  financial  crises  in  that  area. 

Indications  that  the  economic  crisis  in  Asia  may  be  easing  a 
bit  suggest  that  world  aluminum  demand  will  improve.  Alu- 
minum demand  in  the  United  States  is  expected  to  remain  rela- 
tively strong,  and  demand  in  western  Europe,  though  weaker,  is 
expected  to  continue  to  be  positive.  World  production  is 
expected  to  continue  to  increase  as  smelter  capacities  increase. 
The  two  greenfield  smelter  projects  under  construction  in 
Canada  and  Mozambique  should  come  on-stream  in  the  next 
couple  of  years.  Additional  projects  are  being  considered,  and 
so  in  the  near  term,  metal  supply  should  be  sufficient  to  meet 
overall  world  demand.  Demand  is  expected  to  continue  to  grow, 
with  the  major  growth  area  continuing  to  be  the  domestic  and 
foreign  transportation  industries. 


Copper 

Domestic  Production  and  Use.    In  1998,  copper  mine  pro- 
duction reversed  a  15-year  upward  trend,  declining  about 
80,000  ions  (4  percent)  as  capacity  utilization  fell  to  90  per- 
cent, the  lowest  level  since  1995.  The  five  principal  mining 
states  in  descending  order — Arizona,  Utah,  New  Mexico. 
Nevada,  and  Montana — accounted  for  98  percent  of  domestic 
production;  copper  also  was  recovered  at  mines  in  five  other 
states.  Although  copper  was  recovered  at  about  38  U.S.  mines. 
15  mines  accounted  for  about  97  percent  of  the  output.  Mine 
production  was  processed  at  seven  primary  and  three  sec- 
ondary smelters,  seven  electrolytic  and  four  fire  refineries,  and 
15  electrowinning  operations.  U.S.  production  of  refined  cop-  ; 
per  was  essentially  unchanged  in  1998.  Approximately  35  { 
brass  mills,  15  wire-rod  mills,  and  600  foundries,  chemical  ! 
plants,  and  miscellaneous  plants  consumed  refined  copper  : 
and/or  copper  base  scrap.  In  1 998,  consumption  of  refined  cop-  i 
per  rose  about  3  percent  to  a  record  high  2.88  Mt.  The  princi-  [. 
pal  markets  for  copper  and  copper  alloy  products  were  ( 
building  construction  (42  percent),  electric  and  electronic 
products  (25  percent),  industrial  machinery  and  equipment  (11  ^ 
percent),  transportation  equipment.  (13  percent),  and  con-  j 
sumer  and  general  products  (9  percent).  U.S.  net  imports  of  j 
refined  copper,  principally  from  Canada,  Chile,  and  Mexico,  1 
amounted  to  about  600,000  tons,  or,  adjusting  for  stock 
increases,  15  percent  of  the  demand  for  refined  copper. 

Recent  Events,  Trends,  and  Issues.    World  mine  production  ' 
of  copper  rose  significantly  for  the  fourth  consecutive  year,  '. 
increasing  by  about  6(J0.O(J()  tons  (5  percent)  in  1998  to  12.2  Mt. 
Most  of  the  increase  in  production  came  from  Chile  and  Indone-  :j  | 
sia.  where  production  rose  300.000  tons  and  260,000  tons.  Is 
respectively.  World  refined  copper  production  rose  about  i» 
500.000  tons  (4  percent)  to  13.4  Mt  and  continued  to  outstrip  ll 
world  demand  for  refined  copper.  Reported  world  inventories  Si 
rose  about  340.000  tons,  accumulating  mostly  in  London  Metal  \i 
Exchange  (LME)  warehouses  in  the  United  States.  Domestic  r) 
inventories  rose  to  500,000  tons,  the  highest  level  since  1985,  \' 
amid  industry  concerns  about  warehouse  incentives  that  resulted  1 1 
in  the  eventual  intervention  of  the  LME  to  limit  further  accumu-  v 
lations.  In  response  to  the  growing  oversupply,  copper  prices 
declined  shaiply  from  the  already  low  year-end  1997  level. 

The  United  States  maintained  its  position  as  the  second  (ji 
largest  mine  producer  of  copper  and  the  world's  largest  smelter,  J I 
refiner,  and  consumer.  While  U.S.  mine  capacity  remained  *  li 
essentially  unchanged  at  2.1  Mt,  production  declined  owing  to  <\  }| 
closures  and  cutbacks  attributed  to  low  copper  prices.  Signifi-  i.i !  i 
cant  cutbacks  included  the  curtailment  of  sulfide  production  at  -■  i  tj 
BHP  Copper  Corp.'s  Pinto  Valley  Mine  and  a  reduction  in  mill  f '  j| 
throughput  at  several  other  mines  that  closed  high-co.st  mill  seg-  J  ji 
ments.  Primary  smelter  production  rose  about  5  percent  owing  j  \ 
to  improved  capacity  utilization  at  Kennecott's  LItah  copper  !  [ 
smelter,  and  the  United  States  went  from  being  a  net  exporter  of  , 
copper  concentrates  in  1997  to  a  net  importer  in  1998.  Sec-"  ' 
ondary  smelter  production  declined  sharply,  reflecting  the"! 
impact  of  low  copper  prices  on  scrap  availability  and  processing  ;;( 
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margins,  and  by  year  end  only  two  secondary  smelters  remained 
in  operation.  Rellned  copper  protkiction  was  essentially 
unchanged  in  1998  as  an  increase  in  primary  production  was 
balanced  by  lower  secondary  production.  Despite  increased 
imports  of  concentrate,  cutbacks  in  mine  and  secondary  produc- 
tion led  to  an  anode  feed  shortage,  and  by  year  end.  ASAR(X) 
Incorporated  had  announced  an  8(),()()()-ton  refinery  cutback. 
The  increased  consumption  of  refmed  copper  was  driven  by 
strong  demand  for  wire  mill  products  and  increased  substitution 
ot  refmed  copper  for  scrap  at  domestic  brass  mills.  In  .lune.  a 
new  wire-rod  mill  began  production  in  Texas. 

With  most  analysts  projecting  a  continued  oversupply  and 
depressed  copper  prices,  further  production  curtailments  were 
announced  in  1999  as  compames  attempted  to  reduce  unit  oper- 
ating costs.  Asarco  announced  that  it  would  close  its  El  Paso 
smelter  at  the  beginning  of  the  year  for  a  minimum  of  3  years 
and  make  further  reductions  at  its  450,()()0-ton  refinery  that 
would  reduce  capacity  utilization  to  67  percent.  BHP  closed  its 
San  Manuel  Smelter  for  renovation  in  May  and  on  June  25, 
after  months  of  industry  speculation  iiboui  sale  or  closure, 
announced  that  it  would  cease  operations  at  its  North  American 
j  properties  by  the  end  of  August.  BHP  operates  the  San  Manuel 
I  Mine  in  Arizona  and  the  Robinson  Mine  in  Nevada,  with  a  com- 
bined capacity  of  about  130,000  tons  of  copper  per  year,  as  well 
as  a  smelter,  refinery,  and  wire-rod  mill,  all  at  San  Manuel.  On 
June  30.  Phelps  Dodge  Corp.  announced  a  cost  reduction  pro- 
gram that  included  a  shutdown  of  its  Hidalgo.  NM.  smelter  and 
the  smaller  of  its  two  concentrators  at  Morenci.  AZ.  during  the 
third  quarter  of  1999.  The  company  anticipated  an  annual 
reduction  in  copper  output  of  68.000  tons  at  the  mines  and  a  5 
IXMcent  reduction  ( 195,000  tons)  at  its  El  Paso  refinery. 

On  July  1 5.  Cyprus  Amax  Minerals  Co.  and  ASARCO  Incor- 
porated announced  an  agreement  for  the  combination  of  the  two 
companies  in  a  "merger-of-equals"  transaction.  The  new  com- 
pany. Asarco  Cyprus  Incorporated,  would  be  the  largest  publicly 
Haded  copper  producer  in  the  world,  with  mine  production  of 
'  about  900.000  tons  of  copper  per  year.  The  merger  was  expected 
to  realize  an  annual  cost  saving  of  $150  million  from  corporate 
overhead,  administrative,  and  other  cost  savings.  In  August. 
Phelps  Dodge  Corp.  sought  to  halt  the  merger  by  offering  to  pur- 
chase the  two  companies  separately  or  in  total. 

On  the  basis  of  announced  cutbacks,  irrespective  of  the 
impact  of  the  pending  mergers.  U.S.  copper  mine  production  is 
expected  to  decline  by  about  180.000  tons  in  1999  and  a  further 
200.000  tons  in  2000.  while  refinery  production  is  expected  to 
decline  by  as  much  as  280.000  tons  and  350.000  tons,  respec- 
tively. The  United  States  is  expected  to  relinquish  to  Chile  its 
position  as  the  largest  world  producer  of  refined  copper.  Con- 
sumption of  refined  copper  in  1999  and  2000  is  expected  to 
grow  a  modest  2  percent  per  year,  and  domestic  import  depen- 
dence for  refined  copper  is  expected  to  grow  significantly. 

Gold 

Domestic  Production  and  Use.  In  1998.  the  United  States 
was  the  second  largest  producer  of  gold,  after  South  Africa,  with 


about  366  tons  of  production,  (iold  is  produced  at  about  70 
major  lode  mines;  a  dozen  or  more  large  placer  mines,  nearly  all 
in  Alaska;  and  numerous  smaller  placer  mines,  mostly  in  Alaska 
and  the  western  states.  The  top  8  mines  produced  two-thirds  of 
the  domestic  gold  and  the  top  25  mines  about  90  percent  in 
1998.  Mines  in  Nevada  and  California  continued  to  dominate 
domestic  gold  production.  The  value  of  U.S.  gold  production 
stood  at  about  $3.5  billion  in  1998.  The  leading  use  of  gold  in  the 
United  Stales  is  Jewelry.  Canada  supplies  the  overwhelming 
majority  of  American  gold  imports.  Generally,  palladium,  plat- 
inum, and  silver  are  the  leading  substitutes  for  gold. 

Recent  Events,  Trend.s,  and  Issues.  As  in  many  commodity 
fields.  U.S.  gold-mining  operations  sought  opportunities 
abroad.  Much  of  the  foreign  investment  took  place  in  Latin 
American  countries,  with  their  promising  geologic  terranes  and 
liberalized  regulations  on  foreign  direct  investment.  Additional 
gold-related  foreign  direct  investment  took  place  in  Australia  as 
well  as  parts  of  Africa.  Canada,  and  Pacific  and  southeastern 
Asia. 

There  was  a  decline  in  price  beginning  toward  the  end  of 
1996  and  continuing  into  mid- 1999.  with  the  price  dipping  to 
the  lowest  level  in  20  years  in  July  1999.  Central  bank  gold 
sales  contributed  to  the  negative  sentiment  in  the  gold  market. 
However,  a  wake-up  call  that  has  very  serious  implications  was 
issued  to  the  gold  industry  in  the  form  of  world  gold  exploration 
expenditures.  After  5  consecutive  years  of  significant  increases, 
almost  40  percent  less  was  spent  on  gold  exploration  in  1998 
than  in  the  peak  year,  1997.  Lower  gold  exploration  expendi- 
tures are  expected  to  continue  in  the  year  2000  with  predicted 
low  prices  for  gold.  As  less  and  less  gold  is  discovered  and  old 
mines  are  closed,  a  gap  will  be  created  between  the  world's 
tuture  gold  supply  and  its  demand. 

Iron  Ore 

Domestic  Production  and  Use.  It  is  estimated  that  the  value 
of  usable  ores  shipped  from  Minnesota,  Michigan,  and  six  other 
states  in  2000  will  be  $1 .7  billion.  Iron  ore  was  produced  by  1 2 
mines  that  had  10  concentration  plants  and  10  pelletizing 
plants.  Those  mines  included  I  1  open  pit  mines  and  one  under- 
ground operation.  Virtually  all  the  ore  was  concentrated  before 
shipment.  Nine  mines  managed  by  five  companies  accounted 
for  98.9  percent  of  production.  It  is  estimated  that  production  of 
iron  ore  in  2000  will  be  60  Mt;  consumption  will  be  approxi- 
mately 78  Mt. 

Recent  Events,  Trends,  and  Issues.  Virtually  all  iron  ore  is 
consumed  by  the  steel  industry.  The  domestic  iron  ore  industry 
provides  about  70  percent  of  the  ore  used  in  the  United  States. 
Almost  all  domestic  iron  ore  reserves  are  low-grade  and  require 
extensive  processing.  The  U.S.  iron  ore  industry  is  able  to  com- 
pete with  foreign  producers  largely  because  the  iron  ore  mines 
and  most  of  the  integrated  steel  industry  it  supplies  are  close  to 
the  Great  Lakes,  which  offer  low-cost  transportation.  Most,  if 
not  all.  East  Coast  and  Gulf  coast  integrated  steelmakers  are 
supplied  by  foreign  producers.  Virtually  all  U.S.  exports  con- 
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sisted  of  pellets  shipped  via  the  Great  Lai<es  to  Canadian  steel 
companies  that  are  partners  in  U.S.  taconite  mines  in  Michigan 
and  Minnesota. 

The  U.S.  steel  industry  is  undergoing  a  structural  change  that 
has  the  potential  to  affect  the  domestic  iron  ore  industry.  The 
U.S.  steel  industry  can  be  viewed  as  having  two  primary  parts: 
the  integrated  steelmakers,  which  use  iron  ore  as  feedstock,  and 
the  minimills,  which  use  iron  and  steel  scrap  and  direct  reduced 
iron  as  feed.  Iron  ore  is  used  as  feedstock  to  produce  direct 
reduced  iron.  The  minimills'  share  of  the  steel  market  has 
increased  steadily,  rising  from  15  percent  in  1970  to  about  50 
percent  in  2000.  This  trend  is  expected  to  continue  and  will 
affect  the  domestic  iron  ore  industry  negatively  (feedstock  for 
direct  reduced  iron  produced  domestically  is  imported)  unless 
one  or  more  domestic  iron  ore  producers  begins  producing 
direct  reduced  iron. 

Lead 

Domestic  Production  and  Use.  Mine  production,  based  on 
the  net  quantity  of  lead  recovered  in  the  smelting  of  concen- 
trate, increased  about  7  percent  in  1998  to  481  kt.  Lead  was 
produced  at  17  mines  in  Alaska,  Colorado,  Idaho,  Missouri, 
Montana,  New  York,  and  Tennessee;  9  mines  in  Alaska  and 
Missouri  accounted  for  about  91  percent  of  the  production.  The 
value  of  the  recovered  lead  was  about  $480  million,  calculated 
on  the  basis  of  an  average  North  American  producer  price  of 
$0.4527  per  pound.  Lead  concentrate  was  processed  at  two 
smelter-refineries  in  Missouri  and  a  smelter  in  Montana.  Pri- 
mary retlnery  production  decreased  1.8  percent  in  1998. 

Lead  was  consumed  principally  in  the  transportation  indus- 
tries, where  about  72  percent  was  used  in  automotive-type  starting- 
lighting-ignition  (SLI)  storage  batteries,  fuel  tanks,  solder,  seals, 
casting  metals,  and  bearings.  The  use  of  lead  in  electrical,  elec- 
tronic, and  communications  applications,  including  industrial- 
type  lead-acid  storage  batteries,  and  its  use  in  ammunition, 
television  glass,  construction,  radiation  shielding,  and  protec- 
tive coatings  accounted  for  approximately  24  percent  of  con- 
sumption. The  balance  was  used  in  ballast  and  weights, 
ceramics  and  crystal  glass,  tubes,  containers,  foil,  and  wire.  The 
demand  for  lead  in  all  forms  of  lead-acid  storage  batteries,  SLI- 
type  and  industrial-type,  represented  about  88  percent  of  con- 
sumption in  1998. 

Recent  Events,  Trends,  and  Issues.  Two  lead-producing 
mines  were  expanded  in  1998,  one  in  Alaska  and  one  in  Idaho, 
and  acquisition  of  additional  mining  rights  was  made  by 
another  Alaskan  producer  through  a  land  exchange  agreement 
with  the  U.S.  government.  In  1998  and  1999,  exploration  was 
begun  at  several  undeveloped  properties  in  Alaska,  and  efforts 
continued  to  reopen  five  mines:  two  in  Utah  and  one  each  in 
Idaho,  Nevada,  and  Washington. 

Mine  production  in  the  United  States  should  increase  about 
2  to  3  percent  per  year  through  2000  as  a  result  of  continued 
higher  production  at  some  of  the  larger  facilities  and  the 
resumption  of  mining  at  some  of  the  currently  closed  opera- 
tions. Total  refined  lead  production  in  the  United  States  from 
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primary  and  secondary  refineries  is  expected  to  increase  at  an 
annual  rate  of  about  2  percent  through  2000. 

Consumption  of  lead  in  the  industrialized  nations  was  - 
expected  to  grow  only  marginally  in  1999  but  will  begin  to 
accelerate  in  2000,  leading  to  the  resumption  of  a  2  to  3  percent  , 
yearly  growth  rate  between  2001  and  2003.  Lead-acid  battery 
demand  dominated  by  automotive-type  replacement  batteries, 
will  continue  to  drive  consumption  higher  as  it  continues  to  - 
increase  its  share  of  total  consumption. 

Worldwide  production  of  primary  and  secondary  lead  is  , 
expected  to  increase  modestly  through  1999  and  2000  despite 
the  continuation  of  low  lead  prices.  With  respect  to  secondary 
production,  the  pool  of  potential  lead  scrap  feed  for  secondary 
smelters  worldwide  will  continue  to  expand  in  that  period, 
probably  easing  some  of  the  operating  difficulties  experienced  . 
by  smelters  in  1998  that  were  associated  with  low  lead  prices 
and  the  high  cost  and  shortage  of  available  lead  scrap.  ^ 

Molybdenum 

Domestic  Production  and  Use.    In  1998,  II  U.S.  mines  pro- 
duced molybdenum  with  a  value  of  approximately  $200  mil- 
lion.  Major  end-use  applications  include  machinery,  3.S 
percent;  electrical  products,  15  percent;  transportation,  15  per-  i 
cent;  chemicals,  10  percent;  and  the  oil  and  gas  industry,  !0  i 
percent.  The  U.S.  ratio  of  exports  to  imports  has  remained  i 
about  the  same  in  recent  years  at  3:1.  Potential  substitutes  for 
molybdenum  include  chromium,  vanadium,  columbium.  and  , 
boron  in  alloy  steels;  tungsten  in  tool  steels;  and  graphite,  'j  r 
tungsten,  and  tantalum  for  refractory  materials  in  high-  ];i 
temperature  electric  furnaces.  | 

Recent  Events,  Trends,  and  Issues.    In  1998,  molybdenum  |  i 
mine  production  decreased  12  percent  and  reported  consump-  ^  i 
tion  increased  21  percent  compared  with  1997.  That  change  j 
contrasts  with  changes  in  production  and  consumption  from  - 
1996  to  1997.  when  mine  production  of  molybdenum  increased  J  i ., 
about  1  I  percent  while  reported  consumption  decreased  about  1  1  .j 
percent.   In   1998.  exports  increased  slightly  but  importsJ|, 
decreased  slightly.  The  United  States  produces  about  39  percent   i . 
of  the  world's  mined  molybdenum. 

Zinc 

Domestic  Production  and  Use.    In  1998,  production  of  zinc  j  t 

in  concentrate  was  about  755  kt,  of  which  nearly  95  percent-l  1 1 

came  from  four  states:  Alaska,  Missouri,  New  York,  and  Ten-|  'i 

nessee.  More  than  67  percent  of  zinc  in  concentrate  originated-  a 

in  Alaska.  Production  of  zinc  metal  was  368  kt,  valued  at  about'  s 

$417  million.  Zinc  metal  was  produced  by  three  primary  i\ 

smelters  and  eight  secondary  smelters.  Apparent  consumption  i« 

of  zinc  metal  reached  1 .28  Mt  in  1 998.  About  75  percent  of  the'  I'l 

output  was  used  in  Illinois,  Indiana,  Michigan,  New  York,  Ohio,-  i 
and  Pennsylvania.  Of  the  total  zinc  consumed,  about  55  percent 

was  used  in  galvanizing,  20  percent  in  zinc-based  alloys,  11  ".< 
percent  in  brass  and  bronze,  and  14  percent  in  other  applica-] 
tions.  Zinc  compound  and  zinc  dust  were  used  mainly  by  the 

agriculture,  chemical,  paint,  and  rubber  industries.  Majoi  3: 


copiodiitts  ol  /iiic  milling  and  smelling,  in  decreasing  order, 
were  lead,  siiHiir,  cadmium,  silver,  gold,  and  germanium.  Major 
compelilors  tor  zinc  include  alunnnnm,  cadmium,  magnesium, 
plastics,  and  steel. 

Recent  Events,  Trends,  and  Lssues.  The  large  increase  in  ore 
production  was  due  mainly  lo  Ilie  completion  of  a  production 
rate  increase  project  hy  Cominco  Ltd.  at  the  Red  Dog  Mine  in 
Alaska.  Production  of  zinc  concentrate  at  the  Red  Dog  Mine 
was  about  7W  kt  in  1998  and  was  expected  to  reach  more  than 
900  kt  in  1999.  Most  of  this  increased  production  will  be 
exported  because  all  three  primary  smelters  are  producing  at  or 
near  capacity.  The  planned  tripling  of  capacity  of  the 
Clarksville,  TN.  smelter  was  shelved  after  Savage  Resources 
Ltd.  was  bought  by  Pasminco  Mining  Ltd.  of  Australia.  Korea 
Zinc  Co.  Ltd.  is  planning  to  gradually  expand  production  at  its 
Sauget,  IL,  smelter  from  the  current  lO.'i.OOO  to  120.000  tons 
per  year.  Inadequate  domestic  metal  production  will  continue  to 
be  compensated  for  by  imports  and  increased  secondary  pro- 
duction. Because  of  geographic  proximity  and  lower  tariffs, 
most  imports  are  from  Canada  and  Mexico.  Spurred  by  strict 
environmental  protection  laws,  an  ever-increasing  share  of  zinc 

I  is  being  recycled.  Currently,  about  one-third  of  consumption  is 

I  met  by  secondary  production. 

INDUSTRIAL  MINERALS 


The  production  and  use  of  industrial  minerals  showed  strong 
growth  in  the  1990s,  generally  following  the  trend  of  the 
domestic  economy.  In  1997  and  1998.  in  both  current  and  con- 
stant dollars,  the  value  of  industrial  minerals  production  grew 
at  a  slightly  higher  rate  than  did  the  economy  as  a  whole. 
Owing  to  the  low  unit  value  of  most  industrial  minerals,  pro- 
duction comes  for  the  most  part  from  domestic  resources.  Most 
industrial  minerals  are  produced  for  their  physical  or  chemical 
properties  and  require  limited  processing  other  than  crushing 

'  and  sizing  or  separation  from  other  minerals  before  their  end 
use.  Several  are  produced  from  brines,  which  are  concentrated 
by  solar  evaporation  or  chemically  processed  into  end-use 

I  products.  Many  are  building  blocks  for  end-use  manufactured 
products. 

In  terms  of  value  of  mine  production  in  1998.  crushed  stone 
'Was  the  largest  commodity  at  $8.8  billion,  followed  by  con- 
(Struction  sand  and  gravel  at  $4.7  billion.  Those  two  commodi- 
ties were  also  the  largest  in  terms  of  quantity  at  1 and  1 .02 
billion  tons,  respectively  (see  Economic  and  Trade  Trends  at  the 
ginning  of  the  chapter).  Cement  at  $6.5  billion  (ex  plant)  was 
used  to  make  portland  cement  concrete  that  had  a  value  of  about 
$30  billion.  Titanium  dioxide  pigment  was  valued  at  about  $3 
[jlbillion.  Chemical  minerals  with  important  value  to  the  econ- 
niomy  were  lime  ($1.2  billion),  phosphate  rock  ($1.1  billion), 
isalt,  ($0.96  billion),  soda  ash  ($0.84  billion),  boron  ($0.45  bil- 
lllion),  and  sulfur  ($0.45  billion)  (see  Economic  and  Trade 
iTrends  at  the  beginning  of  this  chapter).  By-product  production 
[jof  industrial  minerals  from  nonmining  sources  is  significant  for 
■jsulfur  and  sodium  sulfate  and  has  significant  potential  for  flue- 


gas  desullurizalion  gypsum.  Very  few  industrial  minerals  are 
recycled;  refractory  brick,  construction  and  demolition  con- 
crete, and  road  asphalt  are  exceptions. 

The  value  of  trade  in  industrial  minerals  showed  consider- 
able growth  in  the  1990s.  The  value  of  exports  increased  about 
$0.5  billion  to  a  total  of  $2.8  billion  from  1990  to  1997,  and  the 
value  of  imports  increased  about  $220  million  to  a  total  of 
nearly  $9.8  billion  in  that  period.  (Note:  These  loreign  trade 
values  include  some  materials  of  mineral  origin  produced  in 
SlCs  28  and  32.)  U.S.  import  reliance,  expressed  as  a  percent- 
age of  domestic  consumi'tlion.  varies  widely  for  industrial  min- 
erals. The  United  States  is  totally  dependent  on  foreign  sources 
for  fluorspar,  graphite,  sheet  mica,  and  strontium  minerals  and 
more  than  50  percent  dependent  for  barite.  dimension  stone, 
gemstones.  iodine,  peat,  and  potash.  Although  the  United  States 
is  among  the  top  three  world  producers,  it  has  some  import 
dependence  for  cement,  gypsum,  lime,  perlite.  salt,  and  sulfur. 
The  United  States  is  an  important  exporter  of  soda  ash.  talc,  and 
titanium  dioxide.  Industrial  minerals  contributed  to  U.S. 
exports:  many  chemicals,  compounds,  and  finished  products 
are  based  solely  or  partly  on  domestically  produced  materials. 

INDUSTRIAL  MINERALS  INDUSTRY 
SUBSECTORS 


Aggregates 

Domestic  Production  and  Use.  Preliminary  estimates  indi- 
cate that  2.52  billion  tons  of  aggregates  was  produced  in  1998 
in  the  United  States.  Of  this  total,  nearly  1.5  billion  tons  con- 
sisted of  crushed  stone  produced  by  1,41 1  companies  at  3.362 
quarries  and  1.02  billion  tons  consisted  of  construction  sand 
and  gravel  produced  by  3.838  companies  at  5.288  operations. 
U.S.  production  of  aggregates  has  increased  steadily  since 
1991,  in  response  to  continued  high-level  activity  in  the  com- 
mercial, public,  and  private  sectors  of  the  construction  industry. 
The  production  for  consumption  of  both  mineral  commodities 
in  1998  represents  the  highest  U.S.  production  levels  ever 
recorded. 

Fifty-two  percent  of  the  crushed  stone  produced  in  1998 
came  from  the  following  10  slates,  listed  in  order  of  tonnage: 
Pennsylvania,  Texas,  Florida,  Ohio,  Virginia.  Georgia.  Mis- 
souri. Illinois,  North  Carolina,  and  Tennessee.  For  sand  and 
gravel,  the  leading  states,  in  order  of  tonnage,  were  California, 
Texas,  Michigan,  Ohio,  Arizona.  Washington,  Colorado,  Utah. 
Illinois,  and  Minnesota,  which  together  accounted  for  about  53 
percent  of  total  U.S.  output. 

Aggregates  are  used  mainly  for  construction  purposes  in 
Portland  cement  concretes  and  asphalt  concretes  and  as  road 
base  materials.  A  small  but  important  percentage  of  crushed 
stone  is  used  for  chemical  and  metallurgical  processes,  includ- 
ing cement  and  lime  manufacture;  for  agricultural  uses;  and  in 
environmental  applications  such  as  soil  erosion  control,  water 
purification,  and  reduction  of  sulfur  dioxide  emissions  gener- 
ated mostly  by  fossil-fueled  electric  power  plants.  The  wide- 
spread distribution  of  domestic  deposits  of  aggregates  and  the 
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high  cost  of  transportation  combine  to  limit  foreign  trade  to 
mostly  local  transactions  across  international  borders.  U.S. 
imports  and  exports  of  aggregates  are  small,  representing  less 
than  1  percent  of  domestic  consumption. 

Outlook.  The  demand  for  aggregates  is  expected  to  continue 
to  grow  on  the  basis  of  the  volume  of  work  on  the  infrastructure 
that  will  be  financed  by  the  new  Surface  Transportation  Effi- 
ciency Act  for  the  Twenty-First  Century  (PL  105-178)  and  the 
growth  of  the  U.S.  economy  in  general.  The  projected  increases 
will  be  influenced  by  construction  activity  in  the  public  as  well 
as  private  construction  sectors.  The  demand  for  crushed  stone  in 
1999  was  expected  to  be  about  1.6  billion  tons,  a  6.6  percent 
increase  over  1998.  The  demand  for  construction  sand  and 
gravel  in  1999  was  expected  to  be  1.07  billion  tons,  a  4.9  per- 
cent increase  over  1998.  Gradual  increases  in  demand  for 
aggregates  were  anticipated  after  1999  a^  well.  The  free  on 
board  (FOB)  mine  prices  for  aggregates  are  not  expected  to 
increase  significantly  in  the  near  future.  Delivered  prices,  how- 
ever, are  expected  to  increase,  especially  in  and  near  metropol- 
itan areas,  mainly  because  more  aggregates  will  be  transported 
from  distant  sources. 

Gypsum  and  By-Product  Gypsum 

Domestic  Production  and  Use.  In  1998,  U.S.  output  of 
mined  gypsum  reached  a  record  high  of  19  Mt  valued  at  $132 
million.  The  leading  producer  states  were  Oklahoma,  Iowa, 
Texas,  Michigan,  California,  Nevada,  and  Indiana,  which 
together  accounted  for  about  72  percent  of  total  output.  Overall, 
32  companies  produced  gypsum  at  61  mines  in  19  states  and  10 
companies  calcined  gypsum  at  65  plants  in  28  states.  More  than 
two-thirds  of  domestic  consumption,  which  was  about  31  Mt, 
was  accounted  for  by  manufacturers  of  wallboard  and  plaster 
products.  About  5  Mt  for  cement  production,  3  Mt  for  agricul- 
tural applications,  and  small  amounts  of  high-purity  gypsum  for 
a  wide  range  of  industrial  proces.ses.  such  as  smelting  and  glass- 
making,  accounted  for  the  remaining  consumption.  About  one- 
third  of  the  consumption  was  supplied  by  imports,  almost  all 
from  Canada  and  Mexico. 

In  addition  to  mined  gypsum,  by-product  gypsum  is  gener- 
ated by  various  industrial  processes  and  by  flue-gas  desulfur- 
ization  (FGD)  operations  at  coal-burning  power  plants.  Some  of 
this  by-product  gypsum  is  used  for  wallboard  manufacturing, 
agriculture,  roadbase,  and  fill  material.  Industrial  plants  in  at 
least  I  I  states  sold  an  estimated  500,000  tons  of  by-product 
gypsum  in  1998,  principally  for  agricultural  uses.  Also,  approx- 
imately 60  domestic  coal-fired  power  plants  generated  at  least 
25  Mt  of  FGD  product  in  1998.  Although  less  than  10  percent 
of  this  material  is  used  as  a  substitute  for  mined  gypsum,  pri- 
marily for  wallboard  manufacturing  (1.6  Mt  in  1998),  con- 
sumption has  been  increasing  in  recent  years. 

Recent  Events,  Trends,  and  Issues.  Forecasts  indicate  that 
gypsum  demand  in  North  American  markets  will  remain  high 
for  the  next  few  years.  This  demand  will  be  driven  by  and 
depend  on  the  continued  strength  of  the  construction  industry, 
particularly  in  the  United  States,  where  more  than  90  percent  of 
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the  gypsum  consumed  is  used  for  wallboard  products  (which 
reached  a  record  high  in  1998).  building  plasters,  and  the  man- 
ufacture of  Portland  cement.  Several  large  wallboard  plants 
under  construction  and  designed  to  use  only  by-product  gyp- 
sum will  accelerate  substitution  significantly  as  they  become 
operational  in  a  few  years.  Federal  funding  authorized  in  1998 
for  road  building  and  repair  through  2003  will  help  increase 
gypsum  consumption  in  the  cement  industry. 

Phosphate  Rock 

In  1998,  phosphate  rock  ore  was  mined  by  1  1  companies  in  four 
states  and  upgraded  into  44.2  Mt  of  marketable  product,  4  per- 
cent less  than  1997  output.  Twelve  mines  in  Florida  and  one  in 
North  Carolina  accounted  for  88  percent  of  domestic  produc- 
tion; four  mines  in  Idaho  and  one  in  Utah  produced  the  remain- 
der. World  production  of  phosphate  rock  was  estimated  at  145  ' 
Mt,  with  the  United  States  the  largest  producer,  followed  by 
Morocco  and  China.  The  manufacture  of  wet-process  phos- 
phoric acid  and  superphosphoric  acid,  which  were  used  as  inter 
mediates  in  the  manufacture  of  granulated  and  liquid  feitilizeis 
and  animal  feed,  accounted  for  93  percent  of  domestic  phos-  , 
phate  rock  consumption.  The  remaining  7  percent  was  used  to 
produce  elemental  phosphorus  and  phosphorus  compounds  for  , 
use  in  industrial  applications.  Production  of  wet-process  phos- 
phoric acid  was  slightly  higher  than  it  was  in  1997.  The  United  , 
States  accounted  for  43  percent  of  estimated  world  concentrated  j 
phosphate  production.  More  than  50  percent  of  the  wet-process  jj 
phosphoric  acid  produced  in  the  United  States  was  exported  in  4 
the  lorm  of  fertilizer  materials  or  as  merchant-grade  phosphoric  ^  f 
acid.  Overall,  the  United  States  accounted  for  41  percent  of -I 
world  concentrated  phosphate  trade  in  1998.  U.S.  exports  of 
phosphate  rock  increased  slightly  in  1998  as  one  producer 
became  a  major  supplier  to  an  elemental  phosphorus  plant  in  the 
Netherlands.  However,  other  producers  have  reduced  exports 
and  switched  their  emphasis  to  exporting  higher- value  phos- 
phoric acid  and  fertilizer  materials.  Imports  of  marketable  phos-- 
phate  rock  were  estimated  at  1.8  Mt.  nearly  all  from  Morocco.'  Jj; 

In  September,  Nu-Gulf  Industries,  Inc..  reopened  the  Win- 
gate  Creek  mine  in  Manatee  County,  FL,  which  had  been  closed 
since  1992.  Wingate  Creek  will  supply  the  Mulberry  Phos-,j 
phates.  Inc..  phosphoric  acid  plant  and  the  Piney  Point  Phos-j 
phates.  Inc..  plant  that  was  scheduled  to  reopen  in  mid- 1999.^' 
All  three  companies  are  subsidiaries  of  Mulberry  Corp.  I 

IMC-Agrico  Co.  began  a  restructuring  program  in  the  fourthj 
quarter  to  consolidate  its  potash  and  phosphate  business  into  a| 
single  unit.  The  phosphate  operation  will  be  known  as  IMC-' 
Phosphates.  As  part  of  its  reorganization,  one  mine  was  slated/ 
to  be  closed  because  of  depleted  reserves  and  two  other  mines, 
were  to  be  closed  temporarily  in  1999  to  conserve  resources  and. 
reduce  stockpiles.  IMC-Agrico  Co.  also  purchased  5,000  hec-j 
tares  of  phosphate  rock  reserves  in  Hardee  County.  FL.  frorrj 
Mississippi  Chemical  Co.  for  $57  million.  The  company  con-j 
tinned  the  process  of  obtaining  permits  for  two  new  mines  thaj 
will  be  located  south  of  the  current  active  mining  area  in  centra] 
Florida.  The  new  mines  will  be  necessary  when  reserves  a 
existing  mines  are  depleted  in  the  next  5  to  10  years. 


'I 


Domestic  phosphate  rock  production  was  expected  to 
decrease  shghtly  over  the  next  5  years  as  mine  output  will  he 
influenced  hy  a  reduction  in  exports  of  I'ertiii/er  materials  and 
the  prolonging  ol'the  life  of  several  mines  in  Florida.  Hxports  ol 
phosphate  fertilizers,  primarily  diammonium  phosphate  (DAP), 
to  Asia  have  been  a  major  factor  in  the  domestic  consumption 
of  phosphate  rock,  in  1998,  78  percent  t)f  U.S.  DAP  exports 
went  to  that  region.  Several  mine  expansions  and  new  DAP 
plants  in  Australia,  China,  India,  and  Pakistan  are  scheduled  in 
the  next  2  years,  and  tho.se  sources  will  displace  fertilizers  sup- 
plied by  U.S.  producers.  The  projects  in  Australia  and  the 
Indian  subcontinent  will  have  the  strongest  impact  on  U.S.  pro- 
ducers, since  the  planned  increase  in  annual  production  capac- 
ity will  equal  U.S.  import  tonnage  to  the  region  in  the  last  year. 
Domestic  consumpticni  has  remained  steady  over  the  last  sev- 
eral years,  with  some  minor  fluctuations,  and  probably  will  fol- 
low the  same  trend  in  the  near  future. 

Soda  Ash 

Soda  ash,  also  known  as  sodium  carbonate,  is  an  alkali  chemi- 
cal that  is  refined  from  the  mineral  trona  or  naturally  occurring 
j sodium  carbonate-bearing  brines  (both  referred  to  as  natural 
I  soda  ash)  or  manufactured  from  one  of  several  chemical 
I  processes  (referred  to  as  synthetic  soda  ash).  It  is  an  essential 
raw  material  in  glass,  chemicals,  detergents,  and  other  impor- 
tant industrial  products.  In  1998,  soda  ash  was  the  eleventh 
1  largest  inorganic  chemical  in  terms  of  production  of  all  domes- 
tic inorganic  and  organic  chemicals,  excluding  petrochemical 
feedstocks.  Although  soda  ash  represented  2  percent  t)f  the  total 
lestimated  $40  billion  U.S.  nonfuel  mineral  industry,  its  use  in 
I  many  diversified  products  consequently  contributes  substan- 
itially  to  the  gross  domestic  product  of  the  United  States. 
Because  soda  ash  is  used  to  make  flat  glass  and  fiberglass,  both 
of  which  are  used  by  the  domestic  automotive  and  construction 
lindustries,  monthly  soda  ash  production  statistics  canvassed  by 
ithe  U.S.  Geologic^ai  Survey  are  used  to  develop  monthly  eco- 
nomic indicators  for  industrial  production  that  measure  the  con- 
ditions of  the  U.S.  economy. 

I 

'Production.    Total    U.S.    soda   ash    production    in  1998 
decreased  6  percent  to  10.1  Mt  because  of  reduced  export  sales. 

jjlThe  domestic  soda  ash  industry  consisted  of  six  companies:  five 
in  Wyoming  and  one  in  California.  The  names  and  annual 
nameplate  capacities  of  the  Wyoming  producers  are  FMC 
Wyoming  Corp.,  3.22  Mt;  General  Chemical  Corp.,  2.40  Mt: 
OCI  Chemical  Corp.,  2.81  Mt:  Solvay  Minerals  Inc.,  2.09  Mt: 
und  Tg  Soda  Ash  Inc.,  1.18  Mt.  IMC  Chemical's  (formerly 
North  American  Chemical  Co.)  plant  in  California  has  an 
.iiinual  capacity  of  1 .3 1  Mt.  In  1998,  the  industry  operated  at  78 
lercent  of  total  nameplate  capacity,  which  was  13.02  Mt.  Each 
if  the  U.S.  companies  is  wholly  owned  or  partially  owned  by 
oreign  soda  ash-producing  companies  or  foreign  soda  ash  con- 
sumers. Those  countries  include  Australia,  Belgium,  France, 
lapan,  and  the  Republic  of  South  Korea.  U.S.  ownership  repre- 
sented 54  percent  of  total  production  capacity. 

World  soda  ash  production  in  1998  was  estimated  at  31.7 


Mt.  Of  the  29  countries  that  produce  natural  and  synthetic  soda 
ash,  the  United  States  is  the  world's  largest  producer,  account- 
ing lor  32  percent  of  total  world  output.  Only  the  United  States, 
Botswana,  China,  and  Kenya  produce  soda  ash  from  natural 
sources;  other  countries  manufacture  soda  ash  through  various 
chemical  processes,  primarily  the  Solvay  process.  Total  world 
natural  soda  ash  production  represented  about  33  percent  of 
combined  world  soda  a.sh  production.  The  five  leading  nations 
that  produce  soda  ash  are  the  United  States.  China,  Russia, 
India,  and  Germany.  Those  five  countries  accounted  for  69  per- 
cent of  tt)tal  world  production  in  1998. 

Con.sumption.  Soda  ash  is  a  mature  commodity  that  lends  to 
parallel  growth  in  population  and  gross  domestic  product.  U.S. 
reported  consumption  in  1998  was  ().55  Mt,  a  slight  increase 
from  1997.  The  distribution  of  soda  ash  by  end  use  was  glass,  49 
percent  (containers,  .50  percent:  flat,  34  percent:  fiber  and  spe- 
cialty, 8  percent  each);  chemicals  (mainly  sodium  i)hosphates, 
sodium  silicates,  .sodium  bicarbonate,  and  sodium  chromate),  27 
percent;  soaps  and  detergents,  1 1  percent;  distributors.  5  percent; 
FGD,  3  percent;  pulp  and  paper  and  water  treatment.  2  percent 
each;  and  miscellaneous  u.ses.  1  percent.  Domestic  soda  ash  con- 
sumption has  been  relatively  fiat  for  several  years,  with  domestic 
markets  growing  only  about  1  percent  annually.  The  glass  con- 
tainer  sector,  which  is  the  single  largest  consuming  market,  has 
been  declining  since  about  1980  because  of  competition  from 
polyethylene  terephthalate  (PET)  plastic  beverage  containers, 
which  are  lighter  and  unbreakable.  Glass  container  recycling  has 
adversely  affected  soda  ash  consumption  in  glass  container  man- 
ufacture. In  1998,  the  domestic  recycling  rate  for  glass  containers 
was  about  35  percent.  In  certain  uses,  particularly  in  the  pulp  and 
paper,  water  treatment,  and  some  chemical  sectors,  sodium 
hydroxide  (also  known  as  caustic  soda)  can  be  substituted  for 
soda  ash.  The  price  and  availability  of  both  commodities  usually 
detennine  which  chemical  is  prefeiTcd  by  those  sectors.  Nor- 
mally, about  300,000  tons  of  displacement  can  occur  between 
both  chemicals  when  the  cycle  shifts  from  one  to  the  other.  Caus- 
tic soda  can  be  produced  from  soda  ash  and  can  substitute  lor  the 
traditional  electrolytic  form  of  sodium  hydroxide. 

U.S.  Trade.  The  expt)rt  market  is  the  major  growth  sector  for 
U.S.  soda  ash.  In  1998,  exports  were  3.66  Mt  and  represented 
36  percent  of  total  U.S.  soda  ash  production.  By  compari.son. 
exports  accounted  for  only  5  percent  of  U.S.  production  in 
1970.  The  downturn  in  the  Asian  economies  in  late  1997  that 
continued  throughout  1998  caused  the  U.S.  export  market  to 
decline  14  percent  in  1998  compared  with  1997.  With  world 
soda  ash  demand  estimated  to  grow  at  about  2.5  to  3  percent 
annually,  however,  the  United  States  will  continue  to  be  the 
main  supplier  to  many  foreign  markets  for  the  foreseeable 
future. 

The  percentage  distribution  of  U.S.  soda  ash  exports  on  a 
regional  basis  in  1998  were  Asia,  39  percent;  South  America,  22 
percent;  North  America,  20  percent;  Europe,  10  percent;  the 
Middle  East  and  Africa,  3  percent  each;  and  Central  America 
and  Oceania,  1  percent  each.  The  10  leading  nations  for  U.S. 
soda  ash  exports  in  1998  were  Mexico  (14  percent);  Japan  (8 
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percent);  the  Republic  of  Korea  and  Taiwan  (7  percent  each); 
Canada,  Indonesia,  and  Venezuela  (6  percent  each);  Brazil  (5 
percent);  and  Chile  and  Thailand  (4  percent  each).  Those  coun- 
tries accounted  for  67  percent  of  total  U.S.  exports. 

The  majority  of  U.S.  soda  ash  imports  come  from  Canada, 
where  General  Chemical  Corp.  operates  a  synthetic  soda  ash 
facility  at  Amherstburg,  Ontario.  That  plant  produces  dense  and 
light  soda  ash,  a  large  quantity  of  which  is  shipped  to  the  United 
States  for  special  markets  that  require  soda  ash  with  a  lighter 
bulk  density,  such  as  detergents. 

Outlook.  Despite  the  economic  problems  in  several  Asian 
countries,  soda  ash  consumption  has  remained  constant  as  sev- 
eral Asian  consumers  have  imported  lower-priced  soda  ash 
from  major  U.S.  competitors  such  as  China.  In  the  last  2  years, 
Chinese  soda  ash  production  has  exceeded  internal  consump- 
tion, causing  an  excess  supply  of  materia!  to  become  available 
for  export  at  favorable  prices.  The  proposed  formation  of  an 
export  association  by  the  major  soda  ash  producers  in  China 
may  adversely  affect  U.S.  export  sales  in  the  future. 

World  soda  ash  consumption  has  been  forecast  to  remain 
favorable  for  1999  and  into  the  twenty-first  century  because  of 
growing  demand  for  .soda  ash  in  developing  nations,  especially 
in  the  Far  East  and  South  America.  Exports  will  continue  to  be 
the  most  important  category  for  increased  U.S.  soda  ash  sales. 
Consolidation  in  the  U.S.  soda  ash  industry  will  reduce  the 
number  of  suppliers  but  should  strengthen  sales  and  prices. 
Domestic  soda  ash  consumption  will  remain  about  the  same  in 
the  short  term;  however,  overall  consumption  could  increase  if 
more  soda  ash  companies  conduct  market  research  to  find  inno- 
vative u.ses  for  additional  soda  ash.  FMC  Corp.,  for  example, 
assisted  in  developing  technology  to  convert  spent  solutions 
reacted  with  soda  ash  into  useful  products  for  sale,  increasing 
soda  ash  consumption. 

Sulfur 

The  United  States  has  been  the  world's  leading  sulfur  producer 
since  it  suipassed  Italy  in  about  1915,  shortly  after  the  Frasch 
method  for  mining  sulfur  was  perfected  in  Louisiana.  In  this 
unusual  mining  process,  native  sulfur  is  melted  underground 
with  superheated  water  and  brought  to  the  surface  by  com- 
pressed air.  More  recent  years  have  seen  significant  changes  in 
the  sulfur  industry,  although  the  United  States  has  maintained 
its  dominance  and  is  expected  to  do  so  in  the  foreseeable  future. 

In  1982,  the  most  important  change  in  sulfur  production  was 
the  shift  from  Frasch  sulfur  to  recovered  sulfur  as  the  most 
important  source.  Recovered  sulfur  is  produced  primarily  to 
comply  with  environmental  regulations  that  are  applicable 
directly  to  emissions  from  the  processing  facility  or  indirectly 
by  restricting  the  sulfur  content  of  the  fuels  sold  or  used  by  a 
facility.  Recovered  sulfur  is  produced  at  oil  refineries,  natural 
gas  processing  plants,  and  coking  plants  in  the  United  States. 
Another  important  source  of  domestic  sulfur  is  by-product  sul- 
furic acid  from  nonferrous  metal  smelters. 

In  the  United  States,  more  elemental  sulfur  is  recovered  from 
petroleum  refining  than  from  natural  gas  processing  and  Frasch 


mining  combined.  Natural  gas  processing  is  the  most  important 
source  of  sulfur  in  the  world  market.  Pyrite,  because  of  its  high 
sulfur  content,  is  also  an  important  source  of  sulfur  in  a  few  i 
countries,  although  its  importance  is  diminishing  eveiywhere.  ! 

The  general  trend  in  sulfur  production  is  that  intentional  pro- : 
duction  (in  which  elemental  sulfur,  sulfur  ores,  and  pyrites  are, 
produced  for  the  sole  purpose  of  providing  sulfur  raw  materi-  s 
als)  is  declining,  and  there  is  little  likelihood  of  reversing  that' 
trend.  Sulfur  that  is  produced  as  a  result  of  environmental  regu- 1, 
lation  is  expanding  globally,  and  as  economies  improve  in 
developing  countries,  this  expansion  is  likely  to  accelerate. 

Sulfur  consumption  trends  are  relatively  stable.  The  produc- 
tion of  phosphate  fertilizers  is  by  far  the  largest  consumer  of 
sulfur  and  sulfuric  acid.  Consumption  in  phosphate  production 
and  other  agricultural  areas  varies  from  year  to  year  for  an 
assortment  of  reasons,  including  weather  conditions  in  various, 
regions  throughout  the  world,  economic  circumstances  in  dif-r 
ferent  locations,  and  government  programs  that  increase  or 
decrease  agricultural  support  programs  over  time.  Although  dif- 
ficult to  predict  over  the  short  term,  sulfur  consumption  in  the; 
phosphate  industry  is  expected  to  rise  moderately  as  new  proj-i 
ects  are  completed  around  the  world.  Little  growth  is  expected 
in  the  United  States. 

One  agricultural  use  that  has  potential  for  a  global  increase 
is  that  of  plant  nutrient  sulfur.  Sulfur  has  been  recognized  as  a 
requirement  for  the  growth  of  healthy  crops.  Sulfur  deficits  in  ; 
soil  have  been  identified  around  the  world  and  could  stimulate 
a  large  market  for  additional  sulfur,  but  the  application  of  sulfui 
as  a  fertilizer  is  not  expanding  quickly. 

Other  uses  for  sulfur  are  significantly  smaller  than  those  ir 
agriculture,  and  growth  in  use  is  harder  to  predict.  In  general 
growth  in  other  areas  will  be  moderate  at  best.  In  all  end  uses 
growth  in  sulfur  consumption  is  expected  to  lag  behinc 
increased  production.  Unless  additional  requirements  for  sulfui 
are  developed,  supply  will  continue  to  surpass  demand. 

Titanium 

Commercial  forms  of  titanium  concentrates  include  ilmenite 
leucoxene,  rutile,  synthetic  rutile,  and  titaniferous  slag.  In  1998 
mineral  concentrate  producers  were  in  the  process  of  substan 
tially  increasing  the  supply  of  high-grade  mineral  concentrate 
suitable  for  use  by  chloride-route  titanium  pigment  producers 
As  a  result  of  the  these  upgrades,  new  chloride-grade  slag  pro 
duction  capacity  exists  in  Canada,  Norway,  and  South  Africa| 
Previously,  South  Africa  was  the  exclusive  source  of  chloride' 
grade  slag.  U.S.  production  of  natural  and  synthetic  mineral'  i 
concentrates  was  601,000  tons  in  1998.  [ 

Approximately  95  percent  of  titanium  is  used  to  produc  :  l 
titanium  dioxide  (TiOi),  a  white  pigment  used  in  paints,  papei 
and  plastics.  The  leading  producer  countries  of  titanium  pig  i 
ments  include  France,  Germany,  Japan,  the  United  Kingdonrj  i 
and  the  United  States.  Domestic  production  of  TiO:  pigmer  i 
was  1 .33  Mt  in  1998,  a  slight  decrease  from  1997.  | 

The  world's  producers  of  titanium  sponge,  the  primary  fon 
of  titanium  metal,  are  located  in  China,  Japan,  Kazakhstan,  Rui  i 
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sia,  and  the  Uniled  Slates.  In  1998,  an  estimated  65  peieent  of 
titanium  metal  was  used  in  aerospace  applications.  The  remain- 
ing 35  percent  was  used  in  chemical  process,  power  generation, 
marine,  ordnance,  medical,  and  other  nonaerospace  applications. 
In  1 998,  domestic  sponge  production  data  were  withheld  to  avoid 
revealing  company  proprietary  data.  U.S.  production  ot  titanium 
ingot  and  mill  products  decreased  7  percent  compared  with  1997. 
Decreased  consumption  of  titanium  metal  was  attributed  to  can- 
cellations of  orders  by  the  commercial  aircraft  industry. 

Over  tiie  next  few  years,  the  development  of  new  programs  in 
Australia  and  South  Africa  will  substantially  increa.se  the  avail- 
ability of  tilanium  concentrates.  Further  expansions  in  supply  are 
expected  through  ongoing  exploration  and  development  activities 
in  Australia,  Canada,  Kenya,  Madagascar,  Russia,  South  Africa, 
Sri  Lanka,  and  the  United  States.  Consumption  of  TiOj  pigment 
is  linked  to  the  growth  of  the  overall  economy  and  is  expected  to 
increase  at  an  annual  rate  of  2  to  3  percent.  Global  demand  for 
titanium  metal  products  is  driven  primarily  by  demand  from  the 
commercial  and  military  aerospace  industries.  The  recent  fall  in 
demand  was  expected  to  continue  in  1999;  however,  this  trend  is 
not  expected  to  continue  beyond  the  year  2000. 

Minerals  Information  Team,  U.S.  Department  of  the  Interior, 
U.S.  Geological  Survey,  (703)  648-4919,  September  1999. 
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COAL  MINING 
Economic  and  Trade  Trends 
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Coal  Mining 


INDUSTRY  DEFINITION  The  U.S.  coal  industry  is  composed  of 
establishments  engaged  primarily  in  producing  and  developing  bituminous 
coal  or  lignite  at  surface  mines  (SIC  1221),  bituminous  coal  or  lignite  at 
underground  mines  (SIC  1222),  and  anthracite  (SIC  1231).  The  industry 
includes  underground  mining,  auger  mining,  strip  mining,  culm  bank  min- 
ing, and  other  surface  mining  as  well  as  coal  preparation  plants  engaged  in 
cleaning,  crushing,  screening,  or  sizing  coal.  It  also  includes  establishments 
that  perform  primarily  coal  mining  services  for  others  on  a  contract  or  fee 
basis  (SIC  1241). 


tGLOBAL  INDUSTRY  TRENDS 

{ h  

[  The  U.S.  coal  industry  and  the  international  coal  sector  appear 
(to  have  a  common  outlook,  at  least  in  the  short  run.  The  use  of 
jicoal  as  a  fuel  for  generating  electricity  will  continue  to  remain 
istrong,  if  not  dominant,  for  at  least  the  next  5  years.  Both  in  the 
United  States  and  internationally,  the  status  of  coal  may  become 
nmore  problematic  after  that  period,  largely  because  of  environ- 
mental concerns  and  competition  from  so-called  cleaner  fuels 
I  such  as  natural  gas. 

I     At  present,  the  use  of  coal  is  affected  by  various  clean  air 
regulations  in  many  countries,  and  looming  on  the  horizon  is 
the  potential  for  even  more  regulation  of  the  release  of  carbon 
idioxide  from  the  burning  of  coal.  The  United  Nations  Frame- 
work Convention  on  Climate  Change  is  being  considered  by 
many  countries,  although  the  momentum  behind  the  Kyoto  Pro- 
f  tocol,  which  was  created  under  United  Nations  auspices  in 
i  'December  1997,  may  be  waning  in  the  United  States.  That  pro- 
I  tocol  set  limits  on  greenhouse  gas  emissions  in  the  major  indus- 
ij  lltrialized  countries.  The  United  States  has  not  ratified  the 
•protocol  and  is  unlikely  to  in  the  near  future,  with  the  Senate 
ihaving  voted  96  to  0  to  postpone  ratification  until  the  treaty 
■laddresses  emissions  from  major  developing  countries  such  as 
tjjphina  and  India. 

'  j  The  counterbalance  to  concern  over  emissions  from  coal- 
Ifired  power  plants  lies  in  the  realm  of  technology,  where  a  num- 
lOer  of  options  are  available  currently  or  close  to  maturity  in 
ferms  of  being  adopted  for  commercial  use  in  electricity  gener- 

t-^tion.  As  recently  as  the  fall  of  1999,  the  top  executive  of  one  of 


the  largest  U.S.  electric  power  companies  noted  the  beneficial 
aspects  of  adopting  clean  coal  technologies  and  the  contribution 
those  technologies  could  make  toward  extending  the  time  frame 
for  the  significant  use  of  coal  in  power  generation.  Thus,  the 
inherently  low  cost  of  coal  as  a  fuel  provides  an  opportunity  for 
power  generators  to  invest  in  technology  for  using  coal  in  such 
a  way  that  the  total  cost  of  fuel  plus  the  adoption  of  newer  tech- 
nologies still  allows  the  cost-effective  use  of  coal-fired  electric 
plants. 

No  matter  how  the  long-term  situation  evolves  regarding  the 
interplay  of  an  inherently  low-cost  fuel,  a  concern  for  the  envi- 
ronment, and  the  economics  of  fuel  technology,  the  short-run 
outlook  for  coal  is  stable.  Both  international  and  U  S.  forecasts 
show  that  for  the  next  3  years  at  least,  the  use  of  coal  will  grow, 
although  at  modest  annual  rates. 

For  example,  global  demand  for  coal  is  expected  to  grow  at 
an  annual  rate  of  2.2  percent  between  1995  and  2020,  with  the 
highest  rates  of  growth  occurring  in  China  and  other  Asian 
countries.  However,  in  the  most  active  international  coal- 
trading  markets,  which  involve  the  most  industrialized  coun- 
tries, the  rate  of  growth  is  lower  than  the  overall  international 
rate,  with  primary  coal  demand  growing  at  an  annual  rate  of 
only  1.2  percent  per  year  in  the  Organization  for  Economic 
Cooperation  and  Development  (OECD)  countries.  Within  the 
OECD,  coal  demand  is  expected  to  grow  at  a  rate  of  2. 1  percent 
in  North  America  and  0.5  percent  in  the  Asia-Pacific  region  and 
to  decline  about  0.5  percent  per  year  in  Europe. 

In  the  United  States,  total  demand  for  coal  for  all  uses,  which 
reached  1.04  billion  tons  in  1998,  is  expected  to  grow  to  1.06 
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billion  tons  in  1999  and  1 .09  billion  tons  ni  the  year  2000.  In  the 
electric  power  sector  in  the  United  States,  coal-fired  power 
plants  account  for  well  over  half  of  all  power  generation,  with  a 
market  share  of  just  over  52  percent  in  1998.  That  share  is 
expected  to  dip  slightly  in  1999  and  then  increase  a  bit  in  2000. 
The  slight  decline  in  1999  resulted  from  a  wanner  winter  that 
was  not  completely  offset  during  the  summer  peak  air- 
conditioning  period.  Also  in  1999,  U.S.  coal  exports  were 
expected  to  decline  as  lower-cost  coal  from  Poland  and  South 
Africa,  coupled  with  lower  demand  in  Asia,  dampened  coal 
exporters'  enthusiasm  for  participating  in  the  export  trade.  U.S. 
coal  exports  traditionally  amount  to  less  than  7  percent  of  total 
demand  for  U.S. -produced  coal. 

U.S.  COAL  INDUSTRY  OVERVIEW 


The  coal  industry  in  the  United  States  is  characterized  by  three 
major  factors: 

1.  Coal  is  relatively  abundant. 

2.  Coal  is  inexpensive  compared  with  other  fuels. 

3.  Improving  productivity  in  the  mining  and  production  of  coal 
ensures  that  coal  will  remain  cost-competitive  with  other 
fuels. 

However,  the  U.S.  coal  industry  still  faces  a  challenging 
business  environment.  Air  pollution  regulations  now  on  the 
books  that  address  the  discharge  of  emissions  from  coal-fired 
power  plants  will  have  a  great  impact  on  how  much  coal  is  con- 
sumed and,  importantly,  where  the  coal  that  is  consumed  is  pro- 
duced. For  example,  western  U.S.  coal,  which  generates  a  lower 
level  of  emissions  when  burned  in  power  plants,  will  continue 
to  replace  the  higher-sulfur  coal  produced  in  the  eastern  and 
midwestern  United  States.  In  addition,  the  coal  industry  must 
comply  with  an  array  of  worker  safety  and  health  regulations  as 
well  as  regulations  governing  the  physical  impact  of  mining 
such  as  strip  mine  operation,  subsidence,  and  water  pollution. 

Environmental  concerns  do  not  stop  with  the  regulations  that 
are  already  in  place.  Continuing  concern  about  carbon  dioxide 
emissions  from  coal  burning  and  their  relation  to  global  warm- 
ing have  created  negative  public  perceptions  about  the  use  of 
coal  that  eventually  may  be  translated  into  public  policy.  Those 
concerns  have  created  a  climate  of  uncertainty  about  the  advis- 
ability of  using  coal  to  generate  electricity  and  thus  may  work 
to  coal's  disadvantage  as  electricity  producers  decide  which 
fuels  to  use  when  building  new  power  plants. 

However,  over  the  next  5  years,  it  is  unlikely  that  the  domi- 
nant role  of  coal  as  a  fuel  for  electric  power  generation  will 
change  significantly  (see  Figure  2-1).  In  the  longer  term,  tech- 
nological changes  associated  with  power  generation  may  head 
off  challenges  to  the  coal  industry's  dominant  position,  but  in 
any  case  it  appears  that  any  meaningful  challenge  to  the  strong 
position  of  coal  as  a  fuel  is  at  least  a  decade  away. 

The  dominant  position  of  coal  as  a  fuel  for  power  generation 
is  reflected  in  current  measurements  of  the  industry's  perfor- 
mance. 


Electric  Power  Generation  in  the 
United  States  by  Source,  1998 

Other  renewable 
2% 


Coal 
52% 


FIGURE  2-1 


Production,  Consumption,  and 
Prices  of  U.S.  Coal 

Coal  production  in  the  United  States  reached  1.12  billion  ton? 
in  1998,  the  highest  level  on  record,  reflecting  an  8.2  percenf: 
gain  over  the  production  rate  of  1 .03  billion  tons  in  1994.  How- 
ever, not  all  coal-producing  regions  made  similar  gains  in  tha' 
5-year  period.  For  example,  coal  production  in  the  Appalachiari 
region  amounted  to  460.4  million  tons  in  1998,  a  gain  of  only] 
3.3  percent  from  the  1994  level  of  445.4  million  tons.  In  th(] 
interior  region,  consisting  largely  of  western  Kentucky,  Illinois] 
and  Indiana,  coal  output  in  1998  amounted  to  168.4  millioi 
tons,  a  decline  from  179.9  million  tons  in  1994.  Finally,  in  thd 
western  U.S.  region,  coal  production  amounted  to  489  millioij 
tons  in  1998  versus  408.3  million  tons  in  1994,  a  19.6  percenl 
gain,  with  Wyoming  accounting  for  314.4  million  tons  in  199! 
versus  237.1  million  tons  in  1994.  Wyoming  coal  has  becomi 
attractive  becau.se  its  low  sulfur  content  results  in  lower  level  i 
of  emissions  when  it  is  burned.  I 
Using  the  same  time  frame  of  5  years,  the  consimiption  ol 
coal  for  electric  power  generation  in  the  United  State' 
amounted  to  941.6  million  tons  in  1998  versus  839  million  ton; 
in  1994  (see  Figure  2-2).  In  1998,  coal  accounted  for  52.3  per 
cent  of  the  fuel  used  for  electricity  generation  in  the  Unitd' 
States,  versus  14.3  percent  for  natural  gas.  3.5  percent  for  oi' 
1 8.7  percent  for  nuclear  power,  8.9  percent  for  hydropower,  an' ; 
1 .6  percent  for  other  sources.  On  the  negative  side,  as  the  U.5 
steel  industry  has  declined  somewhat  in  recent  years,  the  use  c 
coal  to  produce  blast  furnace  coke  used  in  steelmaking  ha- 
declined.  Coal  used  for  coke  amounted  to  27.8  million  tons  i- 
1998,  a  13  percent  decline  from  32  million  tons  in  1994.  I 
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FIGURE  2-2 

The  Unilcd  States  is  a  major  exporter  ol'  coal,  although 
exports  overall  amount  to  only  a  small  fraction  of  domestic  coal 
production.  U.S.  coal  exports  tend  to  fluctuate  because  of  the 
role  of  the  United  States  as  a  "swing"  supplier,  tilling  coal 
orders  on  the  basis  of  the  occurrence  of  excess  supplies  in  the 
United  States  or  shortfalls  in  supplies  from  other  exporting 
countries,  hi  1998,  the  United  States  exported  .^0.1  million  tons 
of  coal  for  electric  power  generating  (known  as  steam  or  ther- 
mal coal)  and  47.1  million  tons  of  joal  used  for  blast  furnace 
coke  production  (known  as  coking  coal).  Total  U.S.  coal 
exports  are  likely  to  decline  in  the  near  term,  falling  from  77.2 
million  tons  in  1998  (see  Figure  2-3)  to  6.^  million  tons  in  1999 
and  62.7  million  tons  in  the  year  200(J.  Competition  from 
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lower-cost  suppliers  and  lingering  weak  demand  in  Asia 
account  for  the  short-term  decline  in  coal  exports.  However,  a 
recent  forecast  by  the  U.S.  Department  of  Energy  still  has  U.S. 
coal  exports  growing  over  the  next  decade. 

Compared  with  other  fossil  energy  sources,  coal  is  by  far  the 
least  expensive  fuel.  In  1998,  the  national  average  cost  of  using 
coal  for  power  generation  in  the  United  States  amounted  to 
12.5.1  cents  per  million  British  thermal  units  (Btu)  of  power 
generation,  compared  with  oil  at  2\?>.5  cents  per  million  Btu 
and  natural  gas  at  2.^8.4  cents  per  million  Btu.  It  is  highly  likely 
that  coal  can  continue  to  remain  a  low-cost  fuel  solely  because 
of  productivity  gains.  In  the  last  reported  annual  tally,  the  U.S. 
coal  industry  produced  6.04  short  tons  of  coal  per  miner  per 
hour  in  1997.  whereas  the  rate  was  only  4.70  short  tons  per 
miner  per  hour  in  199.^  (see  Figure  2-4).  The  rate  was  ?i.55  short 
tons  per  miner  per  hour  in  1988. 


K_   OOK  

The  staying  power  of  coal  is  reflected  in  the  expectation  that 
U.S.  domestic  coal  demand  will  increase  from  1 .03  billion  tons 
in  1997  to  1 .28  billion  tons  in  2020,  a  gain  of  245  million  tons. 
This  steady  increase  in  demand  stems  largely  from  growth  in 
the  use  of  coal  for  electricity  generation.  The  demand  for  coal 
in  other  U.S.  domestic  markets  will  increase  only  3  million  tons 
during  that  period,  based  on  the  expectation  that  U.S.  coking 
coal  consumption  will  decline  while  demand  for  coal  for  indus- 
trial cogeneration  will  increase  (cogenertion  is  the  dual  produc- 
tion of  power  and  heat  used  for  industrial  puiposes  from  the 
combustion  of  coal).  Coal  use  for  pt)wer  generation  (excluding 
industrial  cogeneration)  should  increase  to  1.17  billion  tons  in 
2020  from  924  million  tons  in  1997,  largely  as  a  result  of 
increased  utilization  of  existing  generation  capacity  and,  in 
later  years,  additions  of  new  electric  power  capacity. 
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The  issue  of  power  generation  capacity  is  interesting,  since 
natural  gas  appears  to  be  favored  for  new  power  plants.  As 
power  generators  add  "peaking"  units,  or  relatively  smaller 
generating  units  designed  to  be  used  during  periods  of  peak 
demand,  such  as  for  heavy  air-conditioning  use,  the  fuel  of 
choice  has  been  natural  gas  for  such  units. 

However,  the  "ba.seload"  stock  of  power  plants  used  for  nor- 
mal electricity  generation  in  the  United  States  is  in  general  not 
fully  utilized.  Given  the  high  price  tag  of  upward  of  $400  mil- 
lion to  construct  a  new  power  plant,  the  use  of  smaller  peaking 
units  and  the  "tweaking"  of  existing  coal-fired  plants  to  render 
them  more  efficient  constitute  an  inviting  strategy  for  power 
generators  in  meeting  increased  power  demands. 

It  is  expected  in  one  major  forecast  that  the  average  utiliza- 
tion rate  for  coal-tlred  power  plants  will  increase  from  67  per- 
cent to  79  percent  between  1997  and  2020.  Thus,  any  challenge 
to  coal  from  natural  gas  in  baseload  generation  will  have  to 
await  the  full  utilization  of  existing  coal-fired  plants,  according 
to  the  coal  industry's  view.  In  a  recent  industry  analysis,  the 
economic  advantage  of  boosting  efficiency  in  coal-fired  plants 
also  involved  an  environmental  advantage.  This  analysis  noted 
that  every  1  percent  increase  in  generating  efficiency  with  coal 
yields  a  3  to  4  percent  decrease  in  carbon  dioxide  output  per 
unit  of  power  produced.  The  efficiency  gains  available  through 
upgrades  of  exi,>iing  electric  generation  plants  may  offer  power 
at  6  to  12  percent  less  carbon  dioxide,  the  analysis  noted. 

In  terms  of  capital,  operating,  and  fuel  costs,  it  appears  that 
natural  gas-fired  electricity  generation  is  the  most  cost- 
effective  option  for  the  construction  of  new  power  plants 
through  2010.  However,  between  2010  and  2020,  rising  natural 
gas  costs  and  nuclear  power  plant  retirements  are  projected  to 
cause  increasing  demand  for  coal-fired  ba.seload  capacity. 

Coal  consumption  per  kilowatt-hour  of  generation  is  higher 
for  softer  subbituminous  and  lignite  coals  than  it  is  for  harder 
bituminous  coal.  As  a  result,  the  shift  to  desirable  "cleaner" 
low-sulfur  subbituminous  western  coal  will  increase  the  ton- 
nage per  kilowatt-hour  of  power  output  in  the  U.S.  midwest  and 
southeast.  In  the  eastern  United  States,  according  to  the  fore- 
cast, power  producers  will  shift  from  higher-sulfur  to  lower- 
sulfur  Appalachian  bituminous  coals  that  produce  more  energy 
(Btu  content)  per  short  ton. 

Growth  in  industrial  Markets 

In  other  coal  consumption  markets,  it  is  expected  that  there  will 
be  an  increase  of  12  million  tons  in  industrial  steam  coal  con- 
sumption between  1997  and  2020  (a  0.7  percent  annual  growth 
rate),  but  that  gain  will  be  partially  countered  by  a  decrease  of  9 
million  tons  in  coking  coal  consumption.  Increasing  consump- 
tion of  industrial  steam  coal  results  primarily  from  increased 
use  of  coal  in  the  chemical  and  food  processing  industries  and 
greater  use  of  coal  for  cogeneration. 

The  anticipated  decline  in  the  use  of  coking  coal  in  the 
United  States  stems  from  the  shift  of  raw  steel  production  in 
integrated  .steel  niHls  (which  use  coal-derived  coke  for  energy 
and  as  a  material  uiput)  to  increa.sed  production  in  minimills 
(which  use  electric  arc  furnaces  that  require  no  coal-derived 


coke)  and  increased  imports  of  semifinished  steel.  There  is  also 
a  small  amount  of  coke  imported  into  the  United  States  from 
China,  another  factor  in  the  slippage  of  U.S. -produced  coke. 
The  amount  of  coke  required  per  ton  of  pig  iron  produced  is 
declining  as  process  efficiency  improves  and  pulverized  steam 
coal  is  used  increasingly  in  blast  furnaces.  U.S.  consumption  of 
coking  coal  is  projected  to  fall  1 .7  percent  a  year  through  2020. 
Domestic  production  of  coking  coal  is  stabilized  in  part  by  sus- 
tained levels  of  export  demand.  While  total  energy  consumption 
in  the  residential  and  commercial  sectors  probably  will  grow 
0.8  percent  a  year,  most  of  that  growth  will  be  captured  by  elec- 
tricity and  natural  gas.  Coal  consumption  in  these  sectors 
remains  con.stant,  accounting  for  less  than  1  percent  of  total 
U.S.  coal  demand. 

As  a  result  of  continuing  gains  in  coal  mining  productivity, 
which  have  averaged  6.2  percent  per  year  since  1977,  coal  pro- ' 
ducers  will  be  able  to  market  their  output  at  lower  prices  in  the  ' 
future.  The  trend  toward  future  gains  in  productivity  appears  to 
be  assured.  More  demand  for  electricity  will  cause  a  greater 
demand  for  coal,  but  demand  increasingly  will  be  conditioned 
by  environmental  regulations  that  require  a  fixed  sulfur  emis- 
sions cap  dictated  by  the  Clean  Air  Act  of  1990.  The  use  of' 
western  coal  can  result  in  up  to  85  percent  lower  sulfur  emis- 
sions compared  with  the  use  of  many  types  of  higher-sulfur 
eastern  coal.  This  bodes  well  for  producers  of  low-sulfur  west- 
ern ci>al,  which  is  less  costly  to  produce  than  much  of  the  coal 
in  the  east,  and  will  result  in  a  major  expansion  of  western  coal 
production,  according  to  a  U.S.  Department  of  Energy  (DOE)' 
forecast. 

The  inherent  advantage  of  low-sulfur  western  coal  produced^  .^ 
largely  in  the  Powder  River  Basin  region  of  Wyoming  and  in] 
Montana  will  result  in  coal  production  from  that  region  increas-i 
ing  at  a  much  higher  rate  than  will  be  the  case  for  coal  produced,' 
elsewhere.  It  is  anticipated  that  coal  production  west  of  the  Mis- 
sissippi will  reach  772  million  tons  in  2020  versus  534  million 
tons  in  1998  (see  Table  2-1 ).  However,  the  annual  growth  rate 
for  western  coal  is  likely  to  decline  from  the  9.4  percent; 
achieved  between  1970  and  1997  to  1.8  percent  per  year  from'j 
1997  to  2020.  \ 

As  coal  demand  grows,  however,  new  coal-fired  generating- 
capacity  is  required  to  use  the  best  available  control  technology:^ 
.scrubbers  or  advanced  coal  technologies  that  can  reduce  sulfuri 
emissions  90  percent  or  more.  Thus,  even  as  the  demand  for 
low-sulfur  coal  grows,  there  will  still  be  an  opportunity  to  mar-^ 
ket  low-cost  higher-sulfur  coal.  (A  scrubber  or  flue-gas  desul- 
furization  unit  is  an  apparatus  designed  to  capture  the  sulfui*' 
emissions  from  coal  combustion.) 

From  1997  to  2020,  high-  and  medium-sulfur  coal  producJ 
tion  will  grow  from  654  million  tons  to  662  million  tons  (O.l- 
percent  a  year)  and  low-sulfur  coal  production  should  increase 
from  445  million  tons  to  696  million  tons  (2  percent  a  year). 


Productivity 

As  a  result  of  increased  producfivity  in  the  coal  industry,  with 
reduced  labor  costs  in  the  east  and  the  inherently  more  eco- 
nomical surface  mining  in  the  west,  mine  mouth  coal  prices 


3. 
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TABLE  2-1:    Coal  Trends  and  Forecasts 

(millions  of  short  tons  per  year  unless  otherwise  noted) 


Percent 
Change' 

1996  1997  1998  1999         2000         2001  2005         2010         2015         2020  1997-2020 
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Coke  plants 

32 

29 

29 

29 

29 

28 

26 

24 

22 

20 
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Electric  generators^ 
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985 
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Total 

1006 

1030 

1040 

1075 
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1109 
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1156 
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0.9 

)elivery  Price  (1997$/short  ton)*" 

Industrial 

32.90 

32.41 

30.46 

30.14 

29.86 

29.55 

28.53 

27.40 

26.15 

24.96 

1.1 

Coke  plants 

48.24 

47.36 

46.41 

45.89 

45.37 

45.01 

43.61 

41.98 

40.16 

38,74 

0.9 

Electric  generators 

1997  dollars/short  ton 

26.96 

26.16 

25.25 

24.88 

24.47 

24.20 

23.21 

21.66 

20.03 

18.77 

-1.4 

1997  dollars/million  Btu' 

1,31 

1.27 

1.23 

1.21 

1.19 

1.18 

1.14 

1.06 

0.99 

0.93 

1.3 

Average 

28  05 

27.20 

26.20 

25.82 

25.39 

25.08 

24.04 

22  46 

20.80 

19.49 

-1.4 

Exports" 

41.54 

40.55 

39  38 

-:K  32 

37  90 

36.58 

35  15 

33  38 

31  90 

10 

'  Compound  annual  rate. 

Includes  anthracite,  bituminous  coal,  lignite,  and  waste  coal. 
^  Production  plus  net  imports  and  net  storage  withdrawals. 
''  Includes  consumption  by  cogenerators. 
*  Includes  all  electric  power  generators  except  cogenerators. 

'  Sectoral  prices  weighted  by  consumption  tonnage;  weighted  average  excludes  residential/commercial  prices  and  export  (f.a.s.)  prices. 

'  Btu  =  British  thermal  unit. 

'  F.a.s.  =  price  at  U.S.  port  of  exit. 

Note:  Totals  may  not  equal  sum  of  components  due  to  independent  rounding. 

Source:  U.S.  Department  of  Energy,  Energy  Information  Administration,  Annual  Energy  Outlook  1999. 


should  continue  to  decline.  The  mine  mouth  coal  price  is  the 
price  of  coal  either  at  the  actual  production  source  or  at  a  nearby 
preparation  plant  where  some  of  the  impurities  are  removed. 
The  mine  mouth  price  usually  is  compared  with  the  delivered 
price,  which  is  the  price  at  origin  plus  the  cost  of  transportation 
to  the  delivery  point,  such  as  an  electric  power  generation  plant. 
Mine  mouth  coal  production  costs  were  reduced  $4.97  per  ton 
in  1997  dollars  between  1970  and  1997  and  are  projected  to 
decline  1 .5  percent  a  year,  or  $3.40  per  ton,  between  1997  and 
2020.  The  price  of  coal  delivered  to  electricity  generators, 
which  was  essentially  unchanged  between  1970  and  1997,  is 
likely  to  decline  to  $18.77  per  ton  in  2020,  a  1.4  percent  annual 
rate  of  decline. 

Gains  in  coal  mine  labor  productivity  result  from  technolog- 
ical improvements,  economies  of  scale,  and  better  mine  design. 
At  the  national  level,  however,  average  labor  productivity  also 
will  be  influenced  by  changing  regional  production  shares. 
Competition  from  very  low  sulfur,  low-cost  western  and 
imported  coals  is  projected  to  limit  the  growth  of  eastern  low- 


sulfur  coal  mining.  Western  low-sulfur  coal  has  been  used  suc- 
cessfully in  most  regions  except  New  England  and  the  mid- 
Atlantic  states,  and  its  penetration  of  eastern  markets  is 
projected  to  increase,  according  to  a  DOE  forecast. 

in  the  eastern  or  Appalachian  region,  extensive  reserves  of 
higher-sulfur  coal  are  situated  in  moderately  thick  seams  (or  geo- 
logic layers)  that  are  well  suited  to  longwall  mining,  a  highly 
mechanized  means  of  slicing  through  coal  seams,  versus  more 
labor-intensive  methods.  Maturing  technologies  for  extracting 
and  hauling  high  coal  vc^lumes  in  both  suilace  and  underground 
mining  indicate  that  further  reductions  in  mining  costs  are  likely. 
The  use  of  air  pollution  credits  within  the  framework  of  the  Clean 
Air  Act  could  extend  the  competitive  position  of  some  high- 
sulfur  coal  mines,  according  to  an  analysis  by  Merrill  Lynch. 
(Credits  accioie  to  power  generators  that  reduce  power  plant  pol- 
lution more  than  is  lequired.  Those  credits  can  be  applied  to  other 
power  facilities  within  a  utility's  system  or  can  be  sold  or  traded 
to  other  utilities.)  Improvements  in  labor  productivity  in  coal 
mining  have  been  and  are  expected  to  remain  the  key  to  lower 
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extraction  costs.  As  labor  productivity  improved  between  1970 
and  1997,  the  number  of  miners  fell  2.1  percent  a  year.  With 
improvements  continuing  through  2020,  a  further  decline  in  the 
number  of  miners  of  1 .3  percent  a  year  is  projected.  The  share  of 
wages  in  mine  mouth  coal  prices,  which  fell  from  31  percent  to 
17  percent  between  1970  and  1997.  is  projected  to  decline  to  15 
percent  by  2020,  according  to  a  DOE  analysis. 

Using  projections  of  significant  increa.ses  in  productivity  of 
2.3  percent  per  year  and  assuming  that  wage  rates  are  held  con- 
.stant  in  1997  dollars,  the  national  mine  mouth  coal  price  should 
decline  1.5  percent  a  year  to  reach  $12.74  per  ton  in  2020. 
Assuming  a  potentially  even  lower-cost  case  in  which  produc- 
tivity increases  3.8  percent  a  year  and  real  wages  decline  0.5 
percent  a  year,  the  mine  mouth  price  will  decline  to  $10.42  per 
ton  in  2020,  according  to  a  DOE  forecast.  However,  if  produc- 
tivity gains  are  much  more  modest,  on  the  order  of  only  1 .2  per- 
cent a  year,  and  are  accompanied  by  an  increase  in  real  wages 
of  0.5  percent  per  year,  the  average  mine  mouth  price  of  coal 
will  still  decline  0.8  percent  a  year  to  $14.94  per  ton  in  2020. 

Thus,  one  of  the  "high  cards"  held  by  coal  in  the  energy 
game  appears  to  be  an  extremely  competitive  cost  structure 
with  enduring  reductions  in  costs  and  gains  in  productivity. 

Average  U.S.  labor  productivity  follows  the  trend  for  eastern 
mines  most  closely,  because  eastern  mining  is  more  labor- 
intensive  than  is  western  mining.  The  mines  of  the  northern 
Great  Plains,  with  thick  seams  and  low  overburden  ratios,  have 
had  higher  labor  productivity  than  other  coal  fields,  and  that 
advantage  is  anticipated  to  continue  for  the  next  two  decades. 

Transportation 

No  matter  how  productive  the  U.S.  coal  industry  becomes  in 
extracting  coal  from  the  mine  and  no  matter  how  attractive  mine 
mouth  prices  may  be.  coal  customers  must  incur  the  transporta- 
tion costs  of  moving  coal  from  mines  to  power  stations  or  indus- 
trial facilities.  The  competition  between  coal  and  other  fuels  and 
among  mining  regions  is  influenced  by  coal  transportation  costs. 
However,  as  with  coal  itself,  railroad  operations  should  become 
less  costly  in  the  future  and  the  cost  of  service  to  railroad  cus- 
tomers is  likely  to  be  reflected  in  rates  that  will  keep  the  total 
co.sts  of  obtaining  coal  competitive  with  those  of  other  fuels. 

It  is  expected  that  average  coal  transportation  rates  will 
decline  1.1  percent  a  year  between  1997  and  2020.  There 
appears  to  be  a  symbiotic  relationship  between  the  most  effi- 
cient coal  mines  and  railroad  service.  The  DOE  contends  that 
railroads  are  likely  to  invest  in  routes  that  serve  the  most  effi- 
cient coal  mines,  since  the  low  mine  mouth  cost  of  coal  proba- 
bly will  yield  high  demand  for  that  coal  and  generate  high 
volumes  of  rail  traffic.  Railroad  investment  in  those  lines  yields 
the  most  cost-effective  service  and  higher  rates  of  transport 
productivity,  and  thus,  the  assumption  goes,  attractive  rail  rates 
for  customers.  This  in  turn  contributes  to  an  attractive  "deliv- 
ered" price  for  coal.  Therefore,  the  coal  fields  that  are  most  suc- 
cessful in  improving  productivity  and  lowering  mine  mouth 
prices  are  likely  to  obtain  the  lowest  transportation  rates  and 
consequently  the  largest  markets  at  competitive  delivered 
prices. 


Expansion  of  the  national  market  for  Powder  River  Basin 
coal  slowed  in  1996  and  1997  as  a  result  of  rail  service  prob- 
lems after  the  Union  Pacific-Southern  Pacific  railroad  merger. 
Many  Gulf  Coast  and  midwest  consumers  had  problems  main- 
taining coal  stocks  as  the  frequency  and  predictability  of  unit 
train  coal  deliveries  deteriorated.  Improvements  in  1998  indi- 
cate that  service  efficiency  returned  to  premerger  levels  and 
even  improved.  Activifies  resulting  from  other  mergers,  such  as 
the  current  integration  of  Conrail  within  Norfolk  Southern  and 
CSX.  may  cause  similar  short-term  problems,  but  one  forecast 
projects  that  rail  rates  for  coal  will  continue  their  historic 
decline  in  real  terms. 

Role  of  Exports 

U.S.  coal  exports  are  expected  to  grow,  although  at  quite  mod- 
est rates,  from  84  million  tons  in  1997  to  93  million  tons  in 
2020.  primarily  as  a  result  of  higher  demand  for  steam  coal  ,  . 
imports  in  Asia.  Exports  of  metallurgical  coal  in  2020  probably  .  : 
will  be  lower  than  the  1997  level.  Worldwide  trade  in  metallur-  \ 
gical  coal  is  expected  to  decline  slightly  as  a  result  of  generally  '  j 
slow  growth  in  steel  production  and  improved  steelmaking  effi-  | 
ciency.  but  the  U.S.  market  share  should  remain  unchanged. 
U.S.  steam  coal  exports  to  Europe  are  likely  to  increase  from  13  '  i 
million  tons  in  1997  to  20  million  tons  in  2020.  a  1.9  percent  t  / 
annual  growth  rate.  Europe's  steam  coal  imports  could  increase  i  j 
from  1  19  million  tons  in  1997  to  135  million  tons  in  2020,  an  . 
increase  of  0.5  percent  a  year,  reflecting  reduced  subsidies  for  i ; 
domestic  coal  production  as  well  as  some  new  generating  [;) 
capacity.  The  DOE  forecast  for  European  imports  is  lower  than  i 
some  that  have  been  provided  by  the  governments  of  the  J 
importing  nations,  where  environmental  considerations,  includ-  ^ ; 
ing  emerging  carbon  emissions  issues,  limit  fuel  choices.  Thel 
International  Energy  Agency  (lEA)  expects  a  slight  decline  in:.; 
European  coal  imports  over  the  next  20  years.  While  the  United  r  i 
States  may  gain  market  share  in  Europe  as  a  result  of  sharp  i  i 
declines  in  the  indigenous  production  of  coal  in  European  coun- j 
tries,  simply  holding  on  to  market  share  in  Europe  will  be  con-J 
sidered  a  significant  achievement  for  U.S.  coal  exporters.  Trade k|  : 
patterns  in  1998  for  the  coal  industry  are  shown  in  Table  2-2.    j  : 
U.S.  coal  exports  to  Asia  are  likely  to  increase  1.6  percent  a]  ' 
year,  rising  from  14  million  tons  in  1997  to  20  million  tons  in  j 
2020  as  metallurgical  exports  fall  1.5  percent  and  steam  coaL 
exports  rise  3.8  percent  annually.  Asian  imports  of  coal  from  all^ 
sources  should  increase  1.6  percent  a  year,  rising  from  274  mil-  j  i 
lion  tons  in  1997  to  394  million  tons  in  2020  as  Pacific  Rim";  ! 
nations  without  indigenous  fossil  fuel  resources  base  electricity' 
generation  on  imported  coal,  according  to  the  DOE  forecast,' 
which  adds  that  most  of  the  growth  in  Asian  imports  is  projected^  i 
to  be  supplied  by  Australia,  South  Africa.  China,  and  Indonesia.  i 

Consolidation  of  the  U.S.  Coal  Industry 

In  the  future,  the  U.S.  coal  industry  is  likely  to  continue  the" 
recent  trend  toward  consolidation  of  major  producers.  In  1997, 
there  were  approximately  1 ,828  coal  mines  in  the  United  States,  \ 
but  68  mines  produced  57 1 .7  million  tons  of  coal,  just  over  half-j  ^ 
of  total  U.S.  production.  The  top  13  producing  mines  had  out-  ;  j 
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TABLE  2-2:    U.S.  Trade  Patterns  in  Coal  Mining^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region 

value 

onare,  /o 

Region 

Value 

Share,  % 

NAFTA 

662 

22 

NAFTA 

43 

15 

Lstin  AmGric3 

oUD  ^ 

1  n 
1  u 

Latin  America 

lob 

66 

Western  Europe 

1,371 

45 

Western  Europe 

2 

1 

Japan/Chinese  Economic  Area 

354 

12 

Japan/Chinese  Economic  Area 

0 

0 

nthpr  A<^i;) 

110 

4 

Other  Asia 

45 

16 

RpQt  nf  wnrlH 

232 

s 

Rest  of  world 

5 

2 

Wnrld 

3,036 

100 

WnrlH 

V  V  U  1  1  u 

281 

1  nn 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

602 

20 

Colombia 

109 

39 

Japan 

298 

10 

Venezuela 

76 

27 

Brazil 

278 

9 

Indonesia 

45 

16 

Italy 

247 

8 

Canada 

43 

15 

United  Kingdom 

232 

8 

Australia 

3 

1 

'  SIC  12. 

''  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


I  put  rates  ranging  from  10  million  tons  to  37  million  tons.  The 
largest  U.S.  eoal  mine  in  terms  of  output  was  the  Black  Thun- 
der mine  in  Wyoming's  Powder  River  Basin  with  37.7  million 

I  tons  of  production  in  1997,  the  latest  year  with  available  lull 
year  compilations. 

Not  only  will  there  be  continued  movement  to  fewer  but 
larger  coal  mining  complexes  in  the  United  States,  it  is  expected 
that  there  will  be  a  continuation  of  the  trend  toward  fewer  but 
larger  producers.  Again,  using  data  based  on  1997  compila- 
tions, 57  companies  accounted  for  83.5  percent  of  the  coal  pro- 
duced in  the  United  States.  By  midyear  1999,  the  second  largest 
U.S.  coal  producer,  Cyprus  Amax,  was  no  longer  producing 
coal  in  the  United  States,  having  sold  its  coal  units  in  two  seg- 
ments to  two  separate  owners.  Each  of  the  new  owners  already 

(  had  affiliations  within  the  coal  industry,  and  one  of  them,  RAG 
International  Gmbh  of  Germany,  which  took  over  Cyprus 
Amax's  large  western  properties,  has  coal  industry  interests  in 
I    Germany  and  Australia. 

1       The  involvement  of  Gemiany's  RAG  is  notable  because  it 
I   marks  the  second  major  international  venture  into  the  U.S.  coal 
I  I  industry  in  recent  years.  Kennecott  Energy,  a  major  existing  coal 
•    producer,  added  to  its  portfolio  in  1997  and  1998  by  acquiring 
B  I  other  large  western  U.S.  coal  mines.  Kennecott  Energy  is  a  unit 
y    of  the  London-based  Rio  Tinto  Ltd.,  which  has  mineral  holdings 
1.  '  worldwide  and  is  involved  in  coal  production  in  Australia  and 
i  \  I  Colombia.  Another  major  U.S.  coal  producer.  CONSOL  Energy 
I  Inc.,  has  been  affiliated  with  an  international  coal  industry  player 
since  1991,  when  Germany's  RWE  A.G.,  through  its  direct  and 
indirect  subsidiaries  Rheinbraun  A.G.  and  Rheinbraun  U.S.A. 
le  jiGmbh,  became  part  owners  of  CONSOL  Energy,  currently  hold- 
1.  jling  more  than  60  percent  of  the  U.S.  coal  producer. 
'     Also  in  1999,  the  oil  giant  Chevron  announced  its  intention 
to  sell  its  Pittsburg  &  Midway  coal  operation.  Negotiations  with 
a  possible  buyer  that  already  owned  another  major  U.S.  coal 


entity  were  pending  in  the  third  quarter  of  1999.  Ashland  Inc., 
an  oil  and  chemical  company  that  saw  its  Ashland  Coal  unit 
merge  with  the  independent  coal  producer  Arch  Mineral  in 
1997  to  form  Arch  Coal,  announced  in  1999  that  it  was  consid- 
ering the  sale  of  its  remaining  share  of  Arch  Coal  obtained 
thrt)ugh  the  merger  process.  The  major  U.S.  engineering  and 
construction  company  Fluor  Inc.  has  indicated  its  willingness  to 
divest  its  A.T  Massey  coal  operation. 

The  Role  of  Utilities 

The  shape  and  character  of  the  U.S.  coal  production  industry 
are  likely  to  be  influenced  significantly  by  the  fate  of  its  major 
customer — in  this  case  the  U.S.  electric  power  industry — which 
is  being  "deregulated"  in  a  move  to  instill  more  competition  in 
the  electric  power  market.  Coal  is  the  primary  fuel  for  generat- 
ing electricity  in  the  United  States  and  will  remain  so  in  the 
future,  especially  in  the  new  era  of  deregulated  electric  utilities, 
a  top  executive  of  one  the  major  LIS.  coal  producers  contends. 
No  other  fuel  can  realistically  replace  coal  over  the  next  several 
decades  as  electricity  use  continues  to  grow,  he  noted. 

Electric  utilities  are  undergoing  great  change  with  federal 
and  state  government  deregulation  of  their  operations,  and  that 
deregulation  will  do  more  than  transform  formerly  regulated 
monopolies  into  unregulated  entrepreneurs,  that  executive 
observed.  As  a  result  of  deregulation,  there  will  be  fewer  but 
larger  players  in  electricity,  and  those  players  are  likely  to  be 
more  diversified.  Many  will  be  global,  and  they  will  do  business 
with  their  customers  and  vendors  in  ways  that  reflect  the  less 
regulated  nature  of  business. 

"For  companies  in  the  coal  industry  with  operational  and 
financial  strength,  there  will  be  opportunities  to  form  strategic 
alliances  with  [electric]  generators  in  which  we  will  be  asked  to 
share  in  the  risk  in  return  for  a  share  of  the  rewards.  But  there  is 
one  thing  that  won't  change.  They  will  still  need  coal.  And  they 
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will  need  more  of  it  every  year.  Even  if  they  don't  build  a  single 
new  plant  in  the  next  ten  years,  they  will  use  more  coal,"  the 
executive  said. 

One  reason  for  this  assenion  is  that  existing  U.S.  coal-fired 
power  plants  will  be  better  utilized.  In  1998,  the  average  electric 
power  plant  capacity  utilization  factor  was  67  percent.  However, 
coal  plants  can  achieve  85  percent  on  a  sustained  basis,  and 
existing  coal-fired  capacity  therefore  has  great  value,  the  coal 
industry  executive  noted.  Companies  that  have  acquired  electiic 
power  plants  are  betting  that  existing  facilities  will  be  among  the 
first  to  be  run,  and  these  new  owners  will  want  to  maximize  out- 
put because  of  the  premium  paid  for  those  facilities. 

"We  believe  that  coal  demand  could  increase  about  150  mil- 
lion tons  in  the  next  ten  years  as  a  result  of  this  increased  uti- 
lization of  existing  capacity,  hi  addition  to  increasing  plant 
utilization,  I  am  convinced  that  generators  will  invest  in  modem 
pollution  control  technology  for  these  plants,"  the  coal  execu- 
tive said. 

It  is  likely  that  coal  mining  companies  also  will  continue 
consolidating,  he  noted.  "Fewer  but  larger  and  better  capitalized 
companies  will  produce  most  of  the  coal  in  the  United  States 
and  will  have  the  ability  to  invest  in  technology  to  drive  pro- 
duction and  productivity,"  the  executive  stated.  One  major 
impact  of  consolidation  could  be  more  discipline  among  pro- 
ducers to  adjust  the  rate  of  coal  production  to  the  natural 
demand  of  the  marketplace  and  thus  avoid  oversupply  and 
uneconomical  prices  for  coal  producers.  In  1999,  there  was  a 
spate  of  coal  mine  closures  as  well  as  temporary  shutdowns  (or 
idling)  of  mines  in  the  midwest  and  the  east.  While  painful  for 
laid-off  workers,  these  moves  are  necessary  to  balance  supply 
with  demand,  producers  contend,  underscoring  a  determination 
by  coal  producers  to  be  more  disciplined  in  coal  production. 

OUTLOOK 


In  conclusion,  despite  concerns  about  the  impact  of  coal  on  the 
environment,  it  appears  that  the  U.S.  coal  sector  will  remain  a 
major  factor  in  the  energy  industry  in  the  near  term  and  possi- 
bly in  the  long  run  as  well.  The  challenge  for  individual  coal 
producers  will  be  to  serve  the  market  well  while  making  an 
acceptable  profit.  As  a  result  of  the  soft  market  in  the  United 
States  in  the  winter  of  1998  and  the  spring  of  1999,  even  the 
largest  and  most  efficient  U.S.  producers  struggled  to  make  a 
profit  in  1999.  Industry  consolidation  and  continued  productiv- 
ity appear  to  be  the  major  routes  for  the  surviving  producers  to 
profitably  exploit  the  opportunity  to  be  significant  and  enduring 
players  in  the  U.S.  energy  market. 

John  K.  Higgins,  Coal  Week,  (202)  383-2190,  October  1999. 
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■  GLOSSARY 

Bituminous  coal:  The  most  common  coal,  with  moisture  content  less 
than  20  percent  and  a  calorific  value  of  10.500  to  14.000  Btu  per 
pound:  typically  found  in  the  midwestern  United  States. 

Coke:  A  hard,  dry  carbon  substance  produced  by  heating  coal  to  a  very 
high  temperature  in  the  absence  of  air;  used  in  the  manufacture  of  j 
iron  and  steel. 

Continuous  mining:  Underground  mining  method  using  a  machine 
that  rips  or  cuts  coal  from  the  .solid  seam  and  loads  it  onto  convey- 
ors or  into  shuttle  cars  for  removal  from  the  mine. 

Conventional  mining:  A  deep  mining  method  that  includes  inserting 
explosives  in  a  coal  seam,  blasting  the  seam,  and  removing  the  coal 
onto  a  conveyor  or  shuttle  car.  ! 

Demonstrated  reserve  base:  The  portion  of  the  identified  resource] 
base  that  is  measured  and  indicated  and  published  by  the  Depart- 1 
ment  of  Energy. 

Identified  resources:  Measured,  indicated,  and  inferred  resources  that' 
are  published  by  the  Department  of  Energy  and  the  U.S.  Geological| 
Survey. 

Lignite  coal:  A  brownish-black  coal  that  contains  a  high  moisture  con- 
tent and  volatile  matter  and  has  a  low  heat  content,  ranging  from 
6.300  to  8.300  Btu  per  pound. 

Longwall  mining:  An  underground  mining  method  that  uses  equip- 
ment that  cuts  coal  from  large  faces  of  coal  deposits.  Conveyors 
then  remove  the  coal,  and  movable  hydraulic  roof  supports  collapse i 
the  roof  evenly  once  mining  from  an  area  is  complete.  More  of  the| 
coal  can  be  removed  than  with  more  traditional  methods  that  leave 
pillars  to  support  the  ceilings. 

Metallurgical  coal:  Various  grades  of  coal  suitable  for  carbonizatior 
to  make  coke  for  steel  manufacturing. 
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Mine-mouth  price:  The  price  ol  coal  that  is  sold  from  the  mine  and 
therefore  does  not  include  transportation  and  other  consumer  costs. 

Pulverized  coal  processes:  Processes  that  use  pulverized,  powderlike 
coal  and  are  predominantly  found  in  utilities  that  burn  coal,  and  are 
increasingly  used  in  hlast  furnaces. 

Recoverable  reserve  base:  The  portion  ol  the  demonstrated  reserve 
that  is  likely  to  be  recovered  using  standard  technologies,  taking 
economics  into  account,  as  published  by  the  Department  of  Energy. 


Steam  coal:  Coal  used  by  electric  power  plants  and  industrial  steam 

boilers  to  produce  electricity. 
Suhbituminous  coal:  A  coal  that  is  ranked  between  bituminous  and 

lignite. 

Total  resources:  Estimates  ol'  both  identified  resources  and  undiscov- 
ered resources,  as  published  by  the  Department  of  Energy  and  the 
U.S.  Geological  Survey. 
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CRUDE  PETROLEUM  AND  NATURAL  GAS 
Economic  and  Trade  Trends 


U.S.  International  Trade 


($  billions) 
50 

40 
30 
20 
10 
0 

-10 
-20 
-30 
-40 
-50 


Exports    —  Imports  Balance 


1990    1991     1992    1993    1994    1995    1996    1997  1998 

U  S  Department  of  Commerce;  Bureau  of  the  Census,  International  Trade  Administration 


(%> 

20 


15 


10 


World  Export  Market  Shares 


I  Noiway   |  Canada   |  Venezuela    B  United  States 


1993  1994  1995  1996  1997 

Source  United  Nations.  U  S  Department  of  Commerce,  International  Trade  Administration 


Offshore  Exploratory  Success  Rate 
for  Major  U.S.  Petroleum  Companies 


1985  1986  1987  1988  1989  1990  1991  1992  1993  1994 1995  1996  1997 

Source:  U  S.  Department  of  Energy.  Energy  Information  Administration 


Output  and  Productivity 


(1992  =  100)         ,  ^  ^     .  . 

Industry  productivity        Industry  real  output 

"^^^  '   I  National  real  output    83  National  productivity 


120 


110 


100 


1990      1991       1992       1993      1994       1995  1996 

Source  U  S  Department  of  Labor,  Bureau  of  Labor  Statistics 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Crude  Petroleum 
and  Natural  Gas 


INDUSTRY  DEFINITION  The  crude  oil  and  natural  gas  extraction 
industry  (SIC  1311)  consists  of  establishments  engaged  in  operating  oil  and 
gas  fields.  The  industry's  activities  include  exploration  for  crude  oil  and  nat- 
ural gas;  drilling,  completing,  and  equipping  wells;  operating  separators, 
emulsion  breakers,  and  desilting  equipment;  and  all  other  activities  involved 
in  making  crude  oil  and  natural  gas  marketable  up  to  the  point  of  shipment 
from  the  producing  property.  This  industry  also  includes  the  mining  and 
extraction  of  oil  from  oil  shale  and  oil  sands  and  the  production  of  gas  and 
hydrocarbon  liquids  through  gasification,  liquefaction,  and  pyrolysis  of  coal 
at  the  mine  site. 


DOMESTIC  OPERATIONS 


The  production  of  oil  in  the  United  States  has  been  declining 
since  1986,  after  higher-cost  projects  were  abandoned  in  the 
wake  of  that  year's  price  collapse.  In  1998,  the  average  annual 
imported  crude  oil  price  in  real  terms  was  for  the  first  time 
below  that  in  1973,  the  year  of  the  Organization  of  Petroleum 
Exporting  Countries  (OPEC)  oil  embargo.  This  low  price  is  one 
of  the  major  reasons  why  crude  oil  production  in  the  United 
States  in  1998  was  at  its  lowest  level  since  the  early  1950s.  Sus- 
tained low  crude  oil  prices  led  many  domestic  independent  pro- 
ducers to  shut  m  or  idle  their  wells  in  1998. 

The  effects  of  lower  oil  prices  have  been  offset  in  part  by  the 
increased  productivity  of  U.S.  exploration,  development,  and 
production  activities,  which  is  reflected  in  a  decline  in  the  cost 
of  producing  oil  and  gas  (lifting  costs)  and,  except  in  the  last 
few  years,  a  decline  in  the  cost  of  adding  reserves  (finding 
costs).  Declines  in  exploration,  development,  and  production 
costs  appear  to  be  due  largely  to  technological  advances  in  the 
industry.  Lifting  costs  in  the  United  States  for  the  major  dornes- 
tic  petroleum  companies  generally  have  been  declining  moder- 
ately since  1986.  Adjusted  for  inflation,  domestic  lifting  costs 
for  those  companies  in  1997  were  38  percent  lower  than  their 
level  in  1986.  In  the  same  period,  finding  costs  fell  even  more: 


54  percent.  However,  between  1995  and  1997,  domestic  finding 
costs  for  the  major  U.S.  petroleum  companies  increased,  espe- 
cially offshore.  It  is  too  early  to  tell  whether  this  apparent  rever- 
sal in  trend  will  continue  or  whether  technological  advances 
will  lower  finding  costs  over  the  long  run. 

Nonmajor  Companies  Challenge  Majors 
in  U.S.  Oil  and  Gas  Production 

The  structure  of  the  petroleum  production  industry  in  the  United 
States  has  been  changing.  Smaller  companies  have  continued  to 
play  a  larger  role  in  the  development  of  U.S.  oil  and  gas 
resources.  The  share  of  production  from  nonmajors  (including 
independent  oil  and  gas  producers,  pipeline  companies,  foreign- 
based  companies,  and  a  variety  of  other  companies)  generally 
has  been  increasing  since  at  least  1986.  [For  the  purpose  this 
analysis,  major  petroleum  companies  are  defined  as  the  com- 
panies reporting  to  the  Energy  Information  Administration's 
(EIA)  Financial  Reporting  System,  which  included  24  large 
petroleum  companies  in  1997.  Nonmajors  are  defined  as  all  the 
other  petroleum  companies.]  Oil  production  by  nonmajors 
from  the  lower  48  onshore  part  of  the  United  States  has 
exceeded  that  by  majors  since  the  early  1990s.  These  smaller 
companies  tend  to  drill  smaller  fields  and  have  faster  depletion 
rates  compared  with  the  majors.  However,  with  access  to 


Crude  Petroleum  and  Natural  Gas  3-1 


advanced  technologies,  the  smaller  companies  have  been  able 
to  reduce  their  finding  costs  to  levels  comparable  to  those  of 
the  majors. 

The  share  of  oil  and  gas  produced  by  nonmajor  companies 
(on  a  barrel  of  oil  equivalent  basis)  rose  from  44  percent  in 
1993  to  47  percent  in  1997  (based  on  net  ownership,  which 
includes  all  of  a  company's  fractional  ownership  shares  in  oil 
and  gas  properties  but  excludes  royalty  interests)  (see  Figure 
3-1 ).  Production  of  oil  (crude  oil  and  natural  gas  liquids)  by  the 
major  integrated  U.S.  energy  companies  generally  has 
declined  since  1987.  While  the  major  companies"  domestic 
production  of  gas  (dry  natural  gas)  has  increased,  it  has  not 
grown  any  faster  over  the  past  decade  than  has  gas  production 
by  the  nonmajor  companies. 

In  1997,  the  nonmajor  companies  produced  an  estimated  44 
percent  of  U.S.  oil,  up  from  39  percent  in  1993.  Nonmajor 
companies  produced  49  percent  of  U.S.  gas  in  1997,  the  same 
share  they  produced  in  1993  (see  Figures  3-2  and  3-3).  Non- 
major  companies  also  have  increased  their  amount  and  share  of 
U.S.  oil  and  gas  reserves  in  recent  years.  Nonmajor  compa- 
nies' U.S.  oil  reserves  increased  22  percent  between  1994  and 
1997.  The  major  companies'  U.S.  oil  reserves  fell  6  percent 
over  that  period;  their  domestic  oil  reserves  have  fallen  every 
year  since  1988.  The  amount  of  nonmajor  company  gas 
reserves  increased  10  percent  from  1995  to  1997:  the  major 
companies'  gas  reserves  decreased  6  percent  over  that  period. 
At  the  end  of  1997,  the  share  of  U.S.  gas  reserves  held  by  non- 
major  companies  was  almost  as  high  as  their  share  of  gas  pro- 
duction; their  share  of  oil  reserves,  at  38  percent,  was  less  than 
their  share  of  oil  production. 


U.S.  Oil  Production  Shares  for 
Majors  and  Nonmajors  by  Region 
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FIGURE  3-2 


Shares  of  U.S.  Oil  and  Gas 
Production  on  a  Net  Ownership  Basis 
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U.S.  Natural  Gas  Production  Shares 
for  Majors  and  Nonmajors  by  Region 
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FIGURE  3-3 
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From  1993  tliiough  1997,  the  nonmajt)!' eH)mpanies  improved 
their  exploration  and  development  results  substantially.  This  was 
true  for  oil  and  gas.  both  onshore  and  offshore.  Purehases  of  the 
major  companies"  eastofi  properties  are  no  longer  necessary  as  a 
strategy  to  maintain  reserve  levels  (see  Figure  3-4).  This  is  not  to 
say  thai  nonmajor  companies  have  ceased  all  reserve  purchases 
from  major  ct)mpanies.  Overall,  such  purchases  have  continued, 
especially  for  additions  to  oil  reserves  in  the  lower  48  states  (see 
Table  3-1). 

Domestic  Oil  Production 

Domestic  crude  oil  production  peaked  in  1970  and  generally 
has  been  falling  since  1986.  In  1998,  it  was  at  its  lowest  level 
since  !9.S().  Hisivirically,  low  returns  on  investment  in  oil  and 
gas  production  operations  account  for  much  of  the  long-term 
decline  in  U.S.  exploration  and  developinent  activity.  Despite 
higher  rates  of  return  in  the  last  couple  of  years,  domestic  crude 
oil  production  has  not  revived.  (In  1996,  the  rate  of  return  on 
domestic  investment  in  oil  and  gas  production  for  the  major 
U.S.  petroleum  companies  exceeded  that  on  foreign  investment 
in  production  for  the  first  time  since  1977,  the  first  year  in 
which  the.se  data  were  collected.  Although  the  gap  narrowed  in 
1997,  domestic  rates  of  return  again  exceeded  foreign  rates  and 
were  the  highest  rate  of  return  for  any  line  of  business  for  the 
U.S.  majors.)  Production  (see  Table  3-2)  still  may  decline  in  the 
near  term,  in  part  because  of  relatively  high  finding  costs  and 
lifting  costs  in  the  United  States. 

The  Gulf  of  Mexico  and  California  are  two  areas  in  the 
United  States  where  crude  oil  production  may  increase  notably 
in  the  next  several  years.  Most  of  the  crude  oil  reserve  additions 
from  new  fields  and  new  reservoirs  in  1997  occurred  in  the  fed- 
eral offshore  areas  of  the  Gulf  of  Mexico.  In  the  deepwater  part 
of  the  gulf,  major  U.S.  operators  continue  to  evaluate  and 
develop  large  prospects,  using  the  newest  deepwater  technol- 
ogy. In  California,  the  largest  part  of  the  reserve  increase  in 
1997  came  from,  revisions  and  adjustments  in  the  heavy  oil 
fields  of  the  San  Joaquin  basin.  The  application  of  the  continu- 
ous-injection steam  flood  process  is  expected  to  increase  pro- 
duction and  lower  per-barrel  production  costs  over  the  next  3 
years  in  the  basin"s  Kern  River  Field. 


Changes  in  U.S.  Oil  and  Gas  Reserves 
for  Nonmajors,  1993-1997 
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FIGURE  3-4 

The  Role  of  Seismic  Advances  in 
the  Gulf  of  Mexico 

The  possibility  of  increased  oil  production  in  the  Gulf  of  Mex- 
ico is  in  large  part  based  on  advances  in  seismic  technology 
that  have  led  to  a  drilling  renaissance  of  vast  proportions 
there.  (Other  important  factors  are  the  high  productivity  rates 
of  the  wells  in  the  deepwater  part,  recently  enacted  royalty 
relief  legislation  for  deepwater  production,  and  advances  in 
production  technologies  such  as  the  introduction  of  tension- 
leg  platforms.)  As  a  result  of  these  advances,  the  percentage 
of  wells  drilled  in  the  Gulf  where  three-dimensional  (3-D) 
technology  has  been  employed  increased  from  5  percent 
in  1989  to  80  percent  in  1996.  Another  indicator  of  the  use- 
fulness of  3-D  seismology  and  other  improvements  in  ex- 
ploration technology  is  the  dramatic  increase  in  the  success 
rate  of  exploratory  wells  drilled  offshore.  Over  the  period 
1985-1997,  the  offshore  exploratory  success  rate  of  the  major 


TABLE  3-1:    Petroleum  Reserves  and  Production  for  Nonm 

(million  barrels  of  oil  equivalent) 


Onsfiore 


Liquids 


Offshore 


Gas 


Liquids 


Gas 


Beginning  of  1994  reserves 

Plus  reserve  additions,  1994-1997 

Plus  net  purcfiases  from  majors,  1994-1997 

Minus  production,  1994-1997 

End  of  1997  reserves 


7,734 
4,157 
1,195 
3,670 
9,416 


9,900 
5,337 
427 
4,317 
11,347 


444 

535 
118 
450 
647 


880 
1,192 
-9 
1.140 

924 


Note:  Components  may  not  sum  to  total  due  to  rounding. 

Sources:  Maiors:  Financial  Analysis  Team,  Office  of  Energy  Markets  and  End  Use,  Energy  Information  Administration  (Financial  Reporting  System);  total  United 
States:  Energy  Information  Administration,  U.S.  Crude  Oil,  Natural  Gas,  and  Natural  Gas  Liquids  Reserves  1994,  DOE/EIA-0216(94),  Washington,  DC,  November 
1995;  Energy  Information  Administration  U.S.  Crude  Oil,  Natural  Gas,  and  Natural  Gas  Liquids  Reserves  1995,  DOE/EIA-0216(95),  Washington,  DC,  November 
1996;  Energy  Information  Administration,  U.S.  Crude  Oil,  Natural  Gas,  and  Natural  Gas  Liquids  Reserves  1996,  DOE/EIA-0216(96),  Washington,  DC,  November 
1997;  and  U.S.  Crude  Oil.  Natural  Gas,  and  Natural  Gas  Liquids  Reserves  1997,  DOE/EIA-0216,  Washington,  DC,  December  1998. 
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TABLE  3-2:    U.S.  Crude  Oil  and  Natural  Gas  Production.  1987-1997 


1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

Crude  oil  production  (millions  of  barrels  per  day) 

Alaska 

1.96 

2.02 

1.87 

1.77 

1.80 

1.71 

1.58 

1.56 

1.48 

1.39 

1.30 

Lower  48 

6.39 

6.12 

5.74 

5.58 

5.62 

5.46 

5.26 

5.10 

5.08 

5.07 

5.16 

Total 

8.35 

8.14 

7.61 

7.36 

7.42 

7.17 

6.85 

6.66 

6.56 

6.46 

6.45 

Dry  natural  gas  production  (trillions  of  cubic  feet) 

16.62 

17.10 

17.31 

17.81 

17.70 

17.84 

18.10 

18.82 

18.60 

18.79 

18.91 

Crude  oil  production  (percent  of  total  U.S.  production) 

Alaska 

23.5 

24.8 

24.6 

24.0 

24.3 

23.8 

23.1 

23.4 

22.6 

21.6 

20.1 

Lower  48 

76.5 

75.2 

75.4 

76.0 

75.7 

76.2 

76.9 

76.6 

77.4 

78.4 

79.9 

Total 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Sources:  1986-1996:  Energy  Information  Administration,  Annual  Energy  Review  1997,  July  1998,  Table  5.2  and  Table  6.2;  1997:  Energy  Information  Administra- 
tion, Monthly  Energy  Review,  Table  3-2a  and  Table  4-1. 


U.S.  companies  increased  from  36  percent  to  51  percent 
despite  the  fact  that  the  price  of  oil,  which  historically  has 
tended  to  have  a  positive  influence  on  the  success  rate, 
declined  50  percent  in  real  terms  (see  Economic  and  Trade 
Trends  earlier  in  this  chapter). 

Through  the  use  of  3-D  seismic  technology,  a  geologist  can 
construct  a  3-D  image  of  the  earth  beneath  the  surface  before 
drilling  and  thus  significantly  increase  the  probability  that  the 
drilling  will  yield  sufficient  reserves  and  production  rates  to 
warrant  development.  In  addition  to  the  deepwater  region,  this 
technology  has  been  indispensable  in  the  exploration  of  the 
subsalt  play  of  the  gulf  This  region  spans  a  vast  area  south  of 
Louisiana  totaling  approximately  36,000  square  miles  that  is 
characterized  by  tabular  salt  bodies  or  salt  sheets. 

Geologists  began  to  experiment  with  3-D  seismic  technol- 
ogy in  the  1970s.  However,  commercialization  of  that  technol- 
ogy was  inhibited  by  its  huge  data-processing  requirements. 
Before  1990,  the  computations  associated  with  processing  3-D 
seismic  data  could  tie  up  the  largest  processors  for  weeks.  New 
processing  algorithms,  more  powerful  workstations,  and 
advances  in  satellite  positioning  have  dramatically  reduced  the 
amount  of  time  required  to  collect  and  process  the  data. 


Domestic  Natural  Gas  ^ 

Natural  gas  production  in  the  United  States  occurs  chiefly 
onshore,  but  offshore  production  generally  has  been  increasing  its 
share  of  the  total.  The  two  areas  that  produce  the  most  natural  gas 
are  the  Gulf  of  Mexico  and  Texas.  As  was  noted  previously,  ^ 
drilling  in  the  deepwater  parts  of  the  gulf  has  increased  greatly  in 
the  last  few  years;  however,  in  1997,  Texas  had  the  most  reserve  , 
additions  by  means  of  extensions  at  already  discovered  reservoirs.  | 

Increases  in  U.S.  natural  gas  production  have  lagged  behind 
increases  in  demand  in  recent  years,  leading  to  increased 
imports  (see  Table  3-3).  Canada  is  the  source  of  virtually  all  ^ 
U.S.  natural  gas  imports  because  natural  gas  is  generally  j 
cheaper  to  transport  via  pipeline,  and  Canada  has  an  extensive  j 
and  growing  gas  pipeline  system  that  is  integrated  with  the  U.S.  ] 
system.  Between  1986  and  1996,  Canada  more  than  doubled  its  , 
dry  natural  gas  production,  while  U.S.  production  experienced  j 
only  modest  growth.  Canada  is  expected  to  continue  increasing  . 
exports  of  natural  gas  to  the  United  States  in  the  future.  An  i 
additional  expansion  of  the  trans-Canada  pipeline  near  the  end  i 
of  1999  and  the  new  Alliance  pipeline  to  the  U.S.  midwest,  3 
which  will  be  completed  in  the  year  2000.  are  expected  to  allow  j 
for  increased  imports  beginning  in  that  year.  i 


TABLE  3-3:    U.S.  Net^  Imports  of  Energy  by  Source,  1987-1997 


Year 

Crude  Oil, 
millions  of  barrels  per  day 

Petroleum  Products, 
millions  of  barrels  per  day 

Natural  Gas,^ 
trillions  of  cubic  feet 

1987 

4.52 

1.39 

0.94 

1988 

4.95 

1.63 

1.22 

1989 

5.70 

1.50 

1.27 

1990 

5.79 

1.38 

1.45 

1991 

5.67 

0.96 

1.64 

1992 

5.99 

0.94 

1.92 

1993 

6.69 

0.93 

2.21 

1994 

6.96 

1.09 

2.46 

1995 

7.14 

0.75 

2.69 

1996 

7.40 

1.10 

2.78 

1997 

8.12 

1.04 

2.84 

'  Gross  imports  minus  gross  exports. 
'  Dry  natural  gas. 

Sources:  1986-1996:  Energy  Information  Administrrtion,  Annual  Energy  Review  1997,  July  1998,  Table  5.1  and  Table  6.3;  1997:  Energy  Information  Administra- 
tion, Monthly  Energy  Review,  Table  3-1b  and  Table  4-3. 
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Natural  gas  consumplioii  in  the  United  States  is  expected  to 
grow  over  the  next  few  years.  Most  new  electricity  generation 
capacity  planned  for  the  next  5  years  is  expected  to  he  natural 
gas-fned.  There  are  several  reasons  that  may  account  lor  this. 
New  technologies  are  expected  to  allow  natural  gas-fired  elec- 
tricity generation  to  be  as  cheap  as  if  not  cheaper  than  coal-llred 
generation,  loniierly  the  lowest-cost  fuel  for  generation.  Nat- 
ural gas  has  an  environmental  advantage  over  coal  and  crude 
oil.  In  addition,  gas-fired  generation  has  much  lower  capital 
costs,  giving  it  a  fuiancial  advantage  in  the  uncertain  environ- 
ment surrounding  electricity  deregulation. 

U.S.  PETROLEUM  COMPANIES' 
INVESTMENTS  ABROAD 


In  1997.  4  of  the  world's  20  largest  crude  oil  producing  com- 
panies were  LI. S. -based  investor-owned  companies,  2  were 
European-based  investor-owned  companies  (both  of  which  had 
affiliates  among  the  major  U.S.  oil  companies),  and  14  were 
state-owned.  If  the  planned  merger  between  Exxon  and  Mobil 
is  completed  (no  date  has  been  proposed),  there  will  be  only  3 
U.S. -based  companies  and  \5  state-owned  companies  in  the 
worldwide  top  20. 

Nonetheless,  opportunities  for  U.S.  multinational  petroleurn 
companies  to  explore,  develop,  and  produce  crude  oil  and  nat- 
ural gas  in  many  areas  of  the  world  continue  to  increase.  Since 
the  oil  price  crash  of  1986,  the  major  U.S.  petroleum  companies 
have  more  than  doubled  their  foreign  exploration  and  develop- 
ment spending  in  nominal  terms.  Domestic  exploration  and 
development  expenditures  by  those  companies  have  not  evi- 
denced a  similar  pattern,  but  they  did  increase  extraordinarily  in 
1997,  exceeding  foreign  expenditures  again  after  falling  behind 


in  199.^  iind  1996  (see  fable  .V4).  (Some  U.S.  independent  oil 
and  gas  companies  have  overseas  oil  and  gas  production  opera- 
tions, but  their  collective  value  constitutes  a  small  fraction  of 
the  overseas  operations  of  the  U.S.  majors.)  For  every  year 
since  1977  except  two.  Organization  for  Economic  Cooperation 
and  Development  (OECD)  Europe  (primarily  the  North  Sea) 
has  been  the  leading  area  for  the  U.S.  majors"  foreign  explo- 
ration and  development  expenditures,  followed  by  Canada, 
Asia  and  the  Pacific  Rim,  and  Africa.  (The  year  1977  is  as  far 
back  as  consistent  data  are  available;  the  North  Sea  began  pro- 
ducing notable  amounts  of  petroleum  after  the  oil  price  spike  of 
1974.) 

North  Sea.  OECD  Europe  (principally  the  North  Sea)  contin- 
ues to  be  the  largest  target  of  the  major  U.S.  petroleum  compa- 
nies" overseas  oil  and  gas  exploration  and  development 
spending,  accounting  for  about  39  percent  of  those  expendi- 
tures in  1997.  While  spending  by  these  companies  on  their 
upstream  North  Sea  operations  should  continue  to  be  substan- 
tial in  the  years  ahead,  that  area  has  exhibited  the  highest  lifting 
costs  and  among  the  highest  finding  costs  of  any  region  in  the 
last  few  years.  These  high  costs  may  constrain  future  explo- 
ration and  development  in  the  region. 

Asia  and  the  Pacific  Rim.  As  is  shown  in  Table  3-4.  the 
"Other  Eastern  Hemisphere"  region  (essentially  Asia  and  the 
Pacific  Rim)  is  one  of  the  two  next  most  important  targets  of 
the  major  U.S.  petroleum  companies"  exploration  and  develop- 
ment spending,  accounting  for  about  1 7  percent  of  total  foreign 
expenditures  in  1997.  Since  1990.  that  region  has  been  in  sec- 
ond place  for  foreign  expenditures.  However,  in  1997.  foreign 
expenditures  in  the  region  fell  by  28  percent,  in  part  because  one 
transaction.  MobiTs  acquisition  of  Ampolex  Ltd.  (Australia), 
added  $1 .4  billion  to  expenditures  in  1996.  Expenditures  in  1997 


TABLE  3-4:  Domestic  and  Foreign  Petroleum  Exploratte  , 
Energy  Companies  by  Region,  1986-1997,  Selected  Years 

(millions  of  dollars) 


1986 


1989 


1994 


1995 


1996 


1997 


U.S.  exploration  and 
development  expenditures 

Onshore 
Offshore 
Total 

Foreign  exploration  and 
development  expenditures 

Canada 
OECD  Europe 

Former  Soviet  Union  and  eastern  Europe 
Africa 

Middle  East 
1    Other  Eastern  Hemisphere 
I    Other  Western  Hemisphere 
■  Total 


12,496 
4,906 

17,402 


1,125 
3,168 

1,064 
340 

1,186 
642 

7,526 


8,973 
6,016 
14,989 


6,266 
3,539 

1,024 
406 

2,284 
609 
14,128 


7,815 
^773 
12,588 


1,835 
4,439 

297 
1,392 

445 
2,758 

743 
11,909 


7,695 
4,739 
12,434 


1,899 
5,204 
359 
2,043 
361 
2,430 

 875 

13,171 


7,913 
67^19 
14,632 


1,565 
5,567 

461 
2,793 

463 
4,132 
1,637 

16,618 


13,201 
Jl^27 

22.028 


1,998 
7,052 

628 
2,978 

643 
2,984 
1,648 
17,931 


Sources:  1986:  Energy  Information  Administration,  Performance  Profiles  of  Major  Energy  Producers  1986,  DOE/EIA-0206(86),  Washington,  DC,  January  1988, 
Table  B28;  1989:  Energy  Information  Administration,  Performance  Profiles  of  IVIajor  Energy  Producers  1989,  DOE/EIA-0206(89),  Washington,  DC,  January  1988, 
Table  55;  1994-1997:  Energy  Information  Administration,  Performance  Profiles  of  Major  Energy  Producers  1997,  DOE/EIA-0206(97),  Washington,  DC,  January 
1999,  Table  B16. 
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also  may  have  been  reduced  in  part  as  a  response  to  the  Asian 
economic  crisis,  especially  for  liquefied  natural  gas  projects. 

Africa.  The  U.S.  majors'  spending  for  exploration  and  devel- 
opment in  Africa  was  about  the  same  as  that  in  Asia  and  the 
Pacific  Rim  in  1997.  In  the  earlier  part  of  the  1990s,  expendi- 
tures by  the  majors  in  this  region  rose  from  forth  to  third  place. 
U.S.  majors'  African  exploration  and  development  spending 
more  than  doubled  between  1994  and  1996  while  increasing 
just  7  percent  in  1997.  At  least  two  countries  in  Africa  have 
recently  opened  their  upstream  petroleum  assets  to  foreign 
investment:  Algeria  and  Angola.  Part  of  the  motivation  for  both 
countries  is  to  encourage  new  investments  that  involve 
advanced  technologies. 

Latin  America.  Exploration  and  development  expenditures  by 
the  U.S.  majors  in  1997  in  the  "Other  Western  Hemisphere" 
region  shown  in  Table  3-4  (principally  Latin  America)  main- 
tained their  1996  level,  an  increase  of  87  percent  from  1995. 
Petroleum  assets  in  Latin  America  have  been  privatized  as  part  of 
recent  free  market  economic  reforms.  The  extent  of  those  reforms 
has  varied  among  countries.  For  example.  Argentina  has  priva- 
tized its  formerly  state-owned  petroleum  company  completely, 
while  Mexico  (Latin  America's  second  large.st  crude  oil  pro- 
ducer) has  given  more  latitude  to  foreign  investors  in  the  petro- 
chemical industry  but  has  largely  maintained  its  .state-owned 
monopoly  in  petroleum.  For  a  discussion  of  refonns  in  the  largest 
crude  oil  producing  country  in  Latin  America,  Venezuela,  see 
"Venezuela  Offers  Full  Market  Value  to  Encourage  Foreign 
Investment  in  Oil,"  http://www.eia.doe.gov/emeu/tlnance/ 
usi&to/  upstream/  venezuela.html. 

Canada.  In  1997,  Canada  was  a  leader  in  the  worldwide 
upswing  in  developmental  drilling.  One  of  the  factors  con- 
tributing to  this  increase  was  the  ongoing  rise  in  the  exportation 

TABLE  3-5:    U.S.  Trade  Patterns  in  Crude  Petroleum  anc 

(millions  of  dollars;  percent) 


of  natural  gas  from  Canada  to  the  United  States.  Several  major 
U.S.  petroleum  companies  have  played  a  role  in  this  increase. 
Enron  is  actively  developing  gas  fields  in  Alberta,  Manitoba, 
and  Saskatchewan.  At  the  end  of  1997,  Mobil  made  its  first 
shipment  of  oil  from  the  vast  Hibemia  field  in  eastern  Canada, 
off  the  coast  of  Newfoundland.  Hibernia  could  prove  to  be  the 
largest  North  American  project  since  the  development  of  the 
Prudhoe  Bay,  Alaska,  deposits.  Mobil  also  reported  continued 
progress  in  the  development  of  the  enormous  gas  fields  in  the 
Sable  Island  area,  1 25  miles  off  the  coast  of  Nova  Scotia.  Uno- 
cal has  received  government  approval  to  expand  its  natural  gas 
storage  facilities  at  Aitken  Creek  in  British  Columbia,  and 
Exxon  has  heavy  oil  projects  in  Cold  Lake,  Alberta. 

Former  Soviet  Union  and  Eastern  Europe.    The  breakup  of  ^ 
the  Soviet  Union  opened  up  this  area  to  substantial  investment  by 
U.S.  companies.  However,  unlike  other  parts  of  the  world,  that 
investment  started  virtually  from  ground  zero  less  than  a  decade 
ago,  and  it  has  taken  time  for  U.S.  companies  to  learn  how  to  do 
business  in  this  region.  For  example,  an  official  for  Texaco  said  in  ^ 
1998  that  Texaco  is  "hopeful  to  get  off  the  ground  [sic]  in  Azer- 
baijan." Not  surprisingly,  investment  by  the  U.S.  majors  in  the  i 
fonner  Soviet  Union  and  eastern  Europe  represented  less  than  4  j 
percent  of  total  foreign  petroleum  exploration  and  development  | 
expenditures  by  the  U.S.  majors  in  1997  (see  Table  3-4).  Other  ; 
problems  plague  this  region.  An  undeveloped  infrastructure  hin-  ^ 
ders  the  transportation  of  produced  oil  and  gas  to  consumers. 
Although  the  Russian  government  has  taken  steps  in  recent  years  ; 
toward  privatizing  the  oil  industry  and  attracting  foreign  invest- 
ment to  it,  federal  and  regional  governments  within  Russia  have  - 
continued  to  impose  high  taxes  on  petroleum  revenues,  have  not,; 
approved  production-sharing  agreements  that  would  insulate 
companies  from  changes  in  tax  regimes,  and  have  failed  to  pass 
laws  protecting  foreign  investments  in  oil  and  gas.  In  addition, 

„  o^.   in  1998 


Exports 

Imports 

Regions^ 

Value' 

Share,  % 

Regions^ 

Value^ 

Share,  % 

NAFTA 

518 

57 

NAFTA 

14,570 

47 

Latin  America 

1 

0 

Latin  America 

4,940 

16 

Western  Europe 

1 

0 

Western  Europe 

1,144 

4 

Japan/Chinese  Economic  Area 

279 

31 

Japan/Chinese  Economic  Area 

60 

0 

Other  Asia 

115 

13 

Other  Asia 

278 

1 

Rest  of  world 

0 

0 

Rest  of  world 

9,820 

32 

World 

913 

100 

World 

30,812 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

487 

53 

Canada 

10,745 

35 

Japan 

167 

18 

IVIexico 

3,825 

12 

South  Korea 

115 

13 

Saudi  Arabia 

3,180 

10 

China 

78 

9 

Venezuela 

3,174 

10 

Taiwan 

34 

4 

Nigeria 

2,288 

7 

'  SIC  1311. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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FORECASTS  FOR  THE  U.S.  PETROLEUM  AND 
NATURAL  GAS  INDUSTRY 

Forecasts  for  energy  production,  consumption,  and  supply 
change  frequently  in  response  to  current  conditions.  The 
Energy  Information  Administration,  an  independent  statistical 
and  analytical  agency  of  the  U.S.  Department  of  Energy, 
updates  its  short-term  forecasts  monthly  and  its  longer-term 
forecasts  in  its  publications  Annual  Energy  Outlook  and 


International  Energy  Outlook.  For  the  latest  forecasts  of  world 
oil  price  projections,  world  oil  consumption  and  production, 
world  natural  gas  consumption  and  production,  U.S.  energy 
consumption,  and  U.S.  oil  and  gas  production,  consumption, 
and  imports,  go  to  http://www.eia.doe.gov  and  select  "fore- 
casts." 


recent  trouble  in  the  Russian  economy  has  slowed  foreign  invest- 
ment there. 

U.S.  trade  patterns  in  crude  petroleum  and  natural  gas  in 
1998  as  determined  by  the  U.S.  Department  of  Commerce, 
Bureau  of  the  Census,  are  shown  in  Table  3-5. 

Larry  Spancake,  U.S.  Department  of  Energy,  Energy  Informa- 
tion Administration,  (202)  586-8597,  larry. spancake @eia. 
doe.gov,  June  1999. 
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PETROLEUM  REFINING 
Economic  and  Trade  Trends 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Petroleum  Refining 


INDUSTRY  DEFINITION  The  petroleum  refining  industry  (SIC  291 1 ) 
consists  of  establishments  engaged  primarily  in  producing  gasoline, 
kerosene,  distillate  fuel  oils,  residual  fuel  oils,  and  lubricants  through  straight 
distillation  of  crude  oil,  redistillation  of  unfinished  petroleum  derivatives, 
cracking,  and  other  processes.  Establishments  in  this  industry  also  produce 
aliphatic  and  aromatic  chemicals  as  by-products. 


The  U.S.  petroleum  refining  and  marketing  industry  wa.s  char- 
acterized by  unusually  low  product  margins,  low  profitability, 
selective  retrenchment,  and  substantial  restructuring  throughout 
the  1990s.  The  costs  involved  in  complying  with  environmental 
laws  grew  substantially  during  that  period  and  affected  the  prof- 
itability of  the  domestic  industry.  Profitability  (measured  by  the 
rate  of  return  on  investment)  from  the  refining  operations  of 
domestic  petroleum  companies  varied  widely  even  before  the 
1990s  (see  Figure  4- 1 ).  Consequently,  refiners"  ability  to  recoup 
their  investment  has  been  impaired. 

However,  the  grofitability  of  U.S.  refining  and  marketing  in 
1997  was  the  highest  since  1989,  when  the  return  on  investment 
from  those  operations  last  exceeded  1 0  percent  ( see  Figure  4- 1 ). 
Refiners  were  able  to  achieve  that  high  level  of  profitability  in 
1997  partly  because  of  events  such  as  lower  energy  costs  and 
I,  partly  because  of  efforts  and  developments  over  the  last  .several 
years  (such  as  lower  marketing  costs).  Cost  cutting  through 
downstream  mergers,  alliances,  and  joint  ventures  aLso  has  con- 
tributed to  the  cun  ent  profitability  of  downstream  operations. 

The  experience  of  the  majors  illustrates  financial  develop- 
iments  in  U.S.  petroleum  refining  and  marketmg.  The  average 
Iprice  received  by  U.S.  majors  for  refined  petroleum  products  fell 
4  percent  between  1996  and  1997.  Motor  gasoline  prices  regis- 
(tered  a  1  percent  decline,  with  most  of  the  overall  price  decline  in 
refined  products  attributable  to  other  products.  This  pattern  of 
liprice  change  reflected  the  relatively  greater  growth  in  demand  for 
||transport  fuels  resulting  from  generally  strong  economic  growth 
|iand  a  drop  in  demand  for  heating  fuels  caused  by  mild  winter 
j  [weather  in  1997. 

In  total,  the  U.S.  majors  more  than  survived  these  price 
. [reductions  and  the  resulting  reduction  in  their  revenues 


because  their  costs  for  purchased  materials  and  products 
(mainly  crude  oil  costs)  fell  more  than  did  refined  product 
prices  overall.  Consequently,  gross  margins  (refined  product 
revenues  minus  raw  material  and  product  purchases  divided  by 
refined  product  sales  volume)  were  substantially  higher  in 
1997  than  in  1996  and  were  the  highest  since  1992  after  adjust- 
ing for  inflation. 

Although  gross  margins  were  at  their  highest  level  since 
1992,  the  primary  reason  why  net  refined  product  margins 
(petroleum  product  revenues  minus  all  out-of-pocket  refining 
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and  marketing  expenses  divided  by  refined  product  sales  vol- 
ume) were  so  high  in  1 997  was  that  majors  reduced  their  oper- 
ating costs  6  percent  between  1996  and  1997.  This  reduction 
was  part  of  a  longer-term  trend. 

All  categories  of  operating  costs,  such  as  marketing,  energy, 
and  other  costs  to  operate  refineries,  have  been  reduced  since 
1990  (see  Table  4-1).  Marketing  costs  were  reduced  28  percent 
between  1990  and  1997  and  5  percent  between  1996  and  1997. 
That  reduction  in  marketing  costs  was  due  partially  to  the  fact  that 
many  U.S.  majors  divested  themselves  of  their  credit  card  opera- 
tions and  undertook  other  cost  reduction  efforts  in  the  I99()s. 
(This  trend  continued  through  1997,  when  Texaco  reported  that  it 
received  $13  million  for  the  sale  of  its  credit  card  operation.) 
Additionally,  the  U.S.  majors  reduced  their  number  of  branded 
outlets  by  .^4  percent  over  that  period,  becoming  more  regional  in 
their  approach  to  marketing,  a  move  that  led  to  reduced  expenses. 

The  U.S.  majors  reduced  energy  costs  24  percent  between 
1990  and  1997  and  almost  6  percent  between  1996  and  1997. 
Many  of  them  began  to  utilize  cogeneration  to  provide  at  least 
some  of  their  electricity  needs.  (For  example,  in  1997,  both 
Exxon  and  Phillips  mentioned  in  their  annual  reports  that 
cogeneration  plants  had  been  completed  at  refineries  or  were 
under  construction.)  Thus,  although  the  gross  refined  product 
margin  fell  21  percent  between  1990  and  1997,  the  net  refined 
product  margin  increased  almost  I  percent  over  that  period 
because  of  the  substantial  reduction  in  costs. 

Between  1996  and  1997,  the  average  net  refined  product 
margin  increased  almost  70  percent.  Although  the  refined  prod- 
uct margin  increased  for  all  groups  of  U.S.  majors  (ranked  by 
the  size  of  total  energy  assets),  the  largest  U.S.  majors  led  with 
an  increase  of  108  percent.  The  group  of  smallest  companies 
closely  followed  the  group  of  largest  companies  with  an 
increase  of  76  percent.  Trailing  was  the  group  of  midsize  com- 
panies, which  had  an  increase  of  33  percent. 


UPGRADING  CAPACITY:  SOPHISTICATED 
REFINERS  MAY  BUY  LOW  AND  SELL  HIGH 

Since  the  late  1970s,  the  U.S.  majors  have  invested  heavily  in 
their  refineries  in  order  to  utilize  heavier,  more  sulfurous  crude  j 
oils  as  inputs.  Over  that  period,  the  U.S.  majors  have  invested  in 
upgrading  their  refineries  to  produce  greater  proportions  of 
lighter,  higher-valued  products,  particularly  motor  gasoline. 
The  actual  returns  on  these  investments  not  only  depend  on  the 
levels  of  input  and  product  prices  but  also  can  be  strongly  \ 
affected  by  the  differences  in  prices  of  light  versus  heavy  petro- 
leum products  and  high-  versus  low-quality  crude  oils. 

A  refinery  with  a  large  capital  investment  directed  toward 
processing  lower-quality  crude  oils  will  do  better  financially 
than  will  less  versatile  refineries  when  the  difference  in  price 
between  high-quality  crude  oils  and  low-quality  crude  oils  is 
large.  In  recent  years,  the  U.S.  majors  have  made  numerous 
upgrades  that  have  enabled  them  to  process  relatively  lower- 
quality  crude  oil.  In  1996  and  1997,  the  spread  between  high- 
quality  and  low-quality  crude  oil  increased,  reversing  a  5-year 
trend  (see  Figure  4-2).  The  majors'  upgraded  refinery  capacity 
contributed  significantly  to  their  1997  profitability.  ' 

Those  upgrades  also  resulted  in  proportionately  more  valuable 
light  products  as  well  as  greater  quantities  through  the  addition  of 
dt>wnstream  processing  units  such  as  catalytic  cracking  and  cat- 
alytic reforming  units.  A  refinery  that  has  been  upgraded  to  pro- 
duce a  larger  yield  of  light  products  will  do  better  than  a  less' 
sophisticated  refinery  when  the  difference  between  lighter  prod-  ! 
ucis  (e.g.,  motor  gasoline)  and  heavier  products  (e.g.,  residual' 
fuel  oil)  is  large.  ' 

In  recent  years,  the  difference  between  the  selling  price  fori 
light  products  and  that  for  heavier  products  has  increased  after:1 
naiTowing  in  the  early  ]99()s  (see  Figure  4-3).  Higher-quality 
products  include  motor  gasoline,  jet  fuel,  and  aviation  gasoline; j 


■  oleum  Product  Ref  i 


1988 


1989 


1990 


Gross  refining  margin  8.91  8.29  8.60 

Minus: 

Marketing  costs  2.05  2.28  2.45 

Energy  costs  1.39  1.33  1.36 

Other  operating  costs  3.16  2.83  3.39 

Equals: 

Net  refining  margin  2.32  1  85  1  41 

Refined  product  sales 
(thousands  of 

barrels  per  day)  14,868  12,088  14,114 

GDP  deflator  76.6  79.8  83.3 


1991 
8.18 

2.78 
1.35 
3.20 

0.85 


13,015 
86.6 


1992 
7.73 

3.03 
1.26 
3.01 

0.42 


13,089 
89.0 


1993 


7.42 

2.38 
1.28 
2.97 


0.78 


13,178 
91  3 


1994 
6.38 

1.92 
1.02 
2.68 

0.76 


13,455 
93.5 


1995 


5.77 

1.82 
0.86 
2.57 


0.51 


13,641 
95.9 


1996 


6.62 

1.86 
1.09 
2.78 


0.89 


14,024 
98.0 


1997 


6.78 

1.76 
1.03 
2.52 


1  47 


13,294 
100.0 


Percent 
Change 
1996-19971 


2.4 

-5.2 
-5.5 
-9.5 


65.2 


-5.2 


Sources  Ci,  ,  ,  FiiLiiu  lal  Analysis  Team,  Office  of  Energy  Markets  and  End  Use,  Energy  Infoirnation  Administration,  Financial  Reporting 

System;  GDP  deflator:  U-b.  Department  of  Comme  'ce,  Bureau  of  Economic  Analysis. 
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'  Light  crude  oil  is  defined  here  as  having  an  API  gravity  of  40  1  or  more,  and  heavy  crude  oil 

IS  defined  as  having  an  API  gravity  of  20  or  less. 

Source:  Energy  Information  Administration.  Petroleum  Marketing  Monthly  DOE/EIA 

0380(98/06).  Tables  27  and  28 

FIGURE  4-2 

lower-quality  products  are  those  such  as  residual  fuel  oil.  The 
quality  cost  spread  is  the  difference  between  the  prices  of 
higher-quality  (i.e.,  lighter  and  sweeter)  crude  oil  and  lower- 
quality  (i.e.,  heavier  and  more  sour)  crude  oil.  The  increase  in 
quality  price  spreads  from  1995  to  1997  favored  upgraded 
refineries  and  contributed  to  the  recent  upswing  in  the  profitabil- 
ity of  the  U.S.  majors'  U.S.  refining  and  marketing  operations. 
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Source:  Energy  Information  Administration,  Petroleum  Marketing  Monthly,  DOE/EIA- 
0380(98/06),  Tables  4  and  5 
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I'urlher  impetus  to  upgrade  the  retlneries  of  the  U.S.  majors 
has  been  provided  by  the  creation  of  joint  ventures  with  several 
non-Ll.S.  producers  of  crude  oil.  Vene/.uela's  Petroleos  de 
Venezuela,  S.A.  (PdVSA),  Mexico's  PliMHX,  and,  more 
recently,  Norway's  Statoil  have  allied  themselves  with  U.S. 
refmers.  For  example.  Coastal  Corporation  and  PdVSA  formed 
a  joint  venture  to  operate  Coastal's  Corpus  Christi  refinery,  fhe 
refinery  will  process  heavy  crude  produced  in  Venezuela  by  the 
joint  venture.  Similarly,  Phillips  Petroleum  plans  to  construct  a 
5X,()()()-barrel-per-day  (b/d)  coker  unit  and  related  facilities  in 
Venezuela  to  allow  heavy,  sour  Venezuelan  crude  to  be 
upgraded  (transformed  into  lighter  crude  oil).  In  addition  to 
making  a  long-term  agreement  to  provide  crude  oil  to  their 
refineries,  in  .some  cases  crude  oil  producers  have  provided  a 
portion  of  the  funding  for  the  refinery  upgrades  needed  to 
enhance  a  refiner's  ability  to  manufacture  light  petroleum  prod- 
ucts such  as  motor  gasoline,  jet  fuel,  and  diesel  fuel. 

Domestic  refinery  capacity  also  has  expanded  through  con- 
ventional projects  (e.g.,  adding  a  catalytic  cracking  unit)  and 
debottlenecking  investments,  which  are  marginal  investments 
in  upgrades  that  increase  throughput  and  thus  create  additional 
refining  capacity  from  the  same  physical  structure  without 
making  any  direct  changes  to  it.  Such  relatively  inexpensive 
investments  in  a  refinery  may  result  in  substantial  increases  in 
the  capacity  of  that  retlnery.  The  additional  capacity  gained 
through  debottlenecking  is  termed  "capacity  creep."  Total  U.S. 
crude  oil  distillation  capacity  has  increased  substantially  since 
1990  (more  than  34(),()()()  b/d)  as  a  result  of  both  conventional 
investments  and  debottlenecking  investments,  even  though  41 
retlneries  with  more  than  I.I  million  b/d  of  crude  distillation 
capacity  have  been  closed  (see  Table  4-2).  As  a  result,  capacity 
per  operating  refinery  increased  28  percent  to  97,060  b/d  over 
the  1990-1998  period. 


In  recent  years,  refining  investment  has  been  driven  largely  by 
the  environmental  requirements  of  the  Clean  Air  Act  Amend- 
ments of  1990  (CAAA90).  The  CAAA90  required  a  phased 
reduction  in  vehicle  emissions  of  regulated  pollutants  primarily 
through  the  use  ot  reformulated  gasoline.  Phase  1  of  CAAA90 
required  refiners  to  produce  oxygenated  gasoline  by  November 
1992.  Low-sulfur  diesel  fuel  was  required  by  October  1993.  By 
.lanuary  I,  1995,  reformulated  gasoline  (RFC)  had  to  be  avail- 
able. Thus,  consistently  through  the  first  half  of  the  1990s, 
domestic  refiners  were  faced  with  deadlines  for  new  products 
that  required  new  capital  investment. 

Since  reaching  a  1992  peak  of  $5.2  billion,  domestic  refining 
capital  expenditures  by  the  major  U.S.  oil  companies  have 
fallen  an  average  of  15  percent  per  year,  reaching  the  decade's 
low  point  in  1996  at  $2.1  billion.  Correspondingly,  investment 
related  to  pollution  abatement  also  peaked  in  1992  and  then 
declined,  according  to  information  from  the  American  Petro- 
leum Institute. 
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TABLE  4-2:    U.S.  Refineries  and  Refining  Capacities,  1987-1997 


Downstream  Charge  Capacity, 
Distillation                                               -    thousands  of  barrels  per  stream  day 
Operable  Capacity,  


Year 

Tola 

Refineries, 
number 

Operating 

thousands  of  barrels 
per  calendar  day 

Total  Operating 

Total 

Vacuum 
Distillation 

Thermal 
Cracking 

Catalytic 
Cracking 
(Fresh  and 
Recycled) 

Catalytic 
Reforming 

Catalytic 
Hydrocracking 

1987 

219 

195 

15,566 

14,940 

28,656 

6,935 

1,928 

5,716 

3,805 

1,189 

1988 

213 

195 

15,915 

15,018 

29,347 

7,198 

2,080 

5,806 

3,891 

1,202 

1989 

204 

193 

15,655 

15,012 

29,537 

7,225 

2,073 

5,650 

3,911 

1,238 

1990 

205 

194 

15,572 

15,063 

29,823 

7,245 

2,108 

5,755 

3,896 

1,282 

1991 

202 

184 

15,676 

14,959 

30,206 

7,276 

2,158 

5,862 

3,926 

1,308 

1992 

199 

183 

15,696 

14,966 

30,074 

7,172 

2,100 

5,888 

3,907 

1,363 

1993 

187 

175 

15,121 

14,777 

29,560 

6,892 

2,082 

5,784 

3,728 

1,397 

1994 

179 

171 

15,034 

14,704 

30,642 

6,892 

2,107 

5,777 

3,875 

1,376 

1995 

175 

165 

15,434 

15,081 

31,292 

7,248 

2,123 

5,752 

3,867 

1,386 

1996 

170 

162 

15,333 

n.a. 

31,353 

7,314 

2,153 

5,599 

3,852 

1,385 

1997 

164 

159 

15,452 

15,168 

31,150 

7,349 

2,050 

5,595 

3,727 

1,388 

Sources:  1987-1993:  U.S.  Department  of  Commerce,  1994  U.S.  Industrial  Outlook,  p.  4-2,  1994:  Energy  Information  Administration  (EIA),  Petroleum  Supply 
Annual  1993.  vol.  1,  DOE/EIA-0340(93)/1 ,  Washington,  DC,  June  1994,  Table  36;  1995:  EIA,  Petroleum  Supply  Annual  1994,  vol.  1,  DOE/EIA-0340(95)/1,  Washing 
ton,  DC,  May  1995,  Table  41;  1996:  EIA,  Short-Term  Integrated  Forecasting  System  in  support  of  the  Short-Term  Energy  Outlook;  1997:  EIA,  Petroleum  Supply 
Annual  1996,  vol.  1,  DOE/EIA-0340(96)/1,  Washington,  DC,  June  1997. 


Nonetheless,  compliance  with  environmental  regulations 
most  likely  will  continue  to  affect  domestic  refiners.  One  recent 
environmental  restriction  affecting  the  U.S.  downstream  petro- 
leum industry  was  the  December  22,  1998,  deadline  set  for 
upgrading  or  replacing  underground  storage  tanks  installed  at 
marketing  outlets  before  December  22.  I9K8.  Although  the  U.S. 
Environmental  Protection  Agency  (EPA)  issued  the  regulation 
in  1989,  an  estimated  20,000  outlets  (about  1  I  percent  of  total 
U.S.  outlets  according  to  the  latest  Natioihil  Petmlciiin  News 
survey)  had  not  completed  the  necessary  work  by  the  deadline. 
A  grace  period  announced  by  the  EPA  just  before  the  deadline 
led  to  criticism  by  some  trade  associaiions  and  created  uncer- 
tainty concerning  the  end  of  the  grace  period  as  well  as  the 
penalties,  if  any,  that  will  be  assessed  for  noncompliance. 

Two  other  significant  environmental  considerations  facing 
U.S.  refiners  are  Phase  2  CAAA90  reformulated  motor  gasoline 
requirements  and  the  growing  public  opposition  to  the  use  of 
methyl  tertiary  butyl  ether  (MTBE).  To  meet  Phase  2  REG 
requirements,  U.S.  refiners  will  incur  numerous  expenses  and 
will  have  to  make  substantial  investments. 

MTBE  is  an  additive  that  increases  the  oxygen  content  of 
motor  gasoline,  causing  more  complete  combustion  of  the  fuel 
and  less  pollution.  A  relatively  inexpensive  way  for  petroleum 
refiners  to  meet  Phase  1  CAAA90  REG  requirements  was  to 
blend  MTBE  into  the  motor  gasoline,  hi  March  1999,  Califor- 
nia's governor  called  for  a  3-year  phase-in  of  a  ban  on  the  use  of 
MTBE  and  congressional  representatives  and  senators  from  Cal- 
ifornia and  New  Jersey  have  proposed  similar  federal  legisla- 
tion. If  MTBE  is  banned  in  California  and  other  states,  the 
effects  may  be  widespread  and  highly  variable.  For  example, 
California  motor  gasoline  prices  could  increase  substantially  as 
more  costly  altematives  to  MTBE  are  utilized,  which  at  least  ini- 
tially will  be  imported  from  other  regions  of  the  United  States, 


exposing  California  to  production  and  price  variability  from  . 
those  regions. 

Another  interesting  development  related  to  the  environment  ; 
is  the  announcement  of  two  partnerships  between  major  U.S.  ■ 
oil  companies  and  U.S.  auto  manufacturers  to  "develop  cleaner  r  : 
and  more  efficient  fuels."  The  partnerships  will  focus  on  pro-  "j 
ducing  improved  conventional  fuels  in  addition  to  alternative  j  . 
fuels  such  as  fuel  cells  and  natural  gas.  | 

j 

iANGES  IN  U.S.  REFINING  j 

 j . 

Jomt  ventures  are  one  of  the  mechanisms  the  major  U.S.  oil^  < 
companies  have  u.sed  to  consolidate  their  refining  and  market- ; 
ing  petroleum  operations.  Such  deals  may  provide  these  com-J 
panics  with  a  way  to  reduce  their  costs  by  sharing  as.sets  and; 
operations  while  avoiding  some  of  the  problems  of  a  full-scale,' 
merger  of  the  two  companies  involved.  (In  addition  to  forming^  1 1 
downstream  joint  ventures  and  alliances  in  the  United  States,-!  I  \ 
some  U.S.  majors  are  forming  alliances  abroad.)  J  j 

The  largest  recently  completed  domestic  joint  venture  com-J  i  % 
bined  the  U.S.  refining  and  marketing  as.sets  of  Texaco;  Starj 
Enterprise,  a  joint  venture  between  Texaco  and  Aramco,  the.  '  il 
Saudi  Arabian  state  oil  company;  and  Shell  Oil,  the  U.S.  sub-i''  i 
sidiary  of  Royal  Dutch/Shell.  The  joint  venture  was  announced]  ;  i 
in  late  1996  and  resulted  in  the  creation  of  two  coinpanies,^  '.\ 
Equilon  Enterprises  L.L.C.  and  Motiva  Enteiprises  L.L.C..  m  -\ 
January  and  May  1998.  respectively.  Equilon  consists  of  the^  i 
companies'  western  and  midwestern  U.S.  operations  as  well  as|  51 
their  nationwide  trading,  transportation,  and  lubricants  busi-  \\ 
nesses.  Shell  Oil  owns  56  percent  of  Equilon,  and  Texaco  has  ai  -> 
44  percent  share.  Part  of  the  consent  agreement  with  the  U.Si  | 
Federal  Trade  Commission  reduced  Equilon's  assets.  In  partic-  rj 
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iilar,  Texaco  agreed  lo  sell  60  retail  oullels  in  southern  C'alilor- 
nia  and  Hawaii  and  Shell  Oil  agreed  to  sell  its  Anaeortes,  WA, 
refinery  ( 1 08, 200  b/d  capacity).  Motiva  consists  of  the  compa- 
nies" eastern  and  (iult Coast  U.S.  operations,  with  the  exception 
or  Shell's  Deer  Park,  TX,  refinery,  which  is  operated  as  a  joint 
venture  between  Shell  Oil  and  the  state  oil  company  of  Mexico, 
Petroleos  Mexicanos. 

The  resulting  venture  has  combined  assets  with  a  book  value 
of  approximately  $10  billion.  Et|uilon  has  seven  rellneries  with  a 
total  crude  oil  distillation  capacity  of  approximately  X46,()00  b/d 
and  slightly  more  than  9,000  retail  outlets  in  32  states.  Motiva  has 
four  rellneries  with  a  total  crude  oil  distillation  capacity  of 
819,000  b/d  and  almost  14,()()()  retail  outlets  in  27  states.  Overall, 
the  Texaco-Star-Shell  alliance  is  expected  to  reduce  the  aggregate 
operating  costs  of  those  companies  by  $800  million  annually. 

On  January  I.  1998.  USX-Marathon  Group,  a  subsidiary  of 
the  USX  Corporation,  and  Ashland  Oil,  an  affiliate  of  Ashland 
hic,  merged  their  downstream  assets  into  a  joint  venture  called 
Marathon  Ashland  Petroleum  L.L.C.  USX-Marathon  Group  is 
operating  the  joint  venture  and  is  the  majority  partner  with  a 
controlling  interest  of  62  percent.  The  venture  has  a  combined 
I  refining  capacity  of  924.300  b/d  and  more  than  3,000  retail  out- 
I  lets.  The  joint  venture  is  expected  to  result  in  savings  of  $200 
million  annually  in  operating  costs. 

Other  joint  ventures  are  more  limited  in  scope,  involving  a 
single  refinery  with  each  partner  having  a  50  percent  siiare  of 
the  venture.  As  with  the  larger  ventures,  they  are  aimed  at 
reducing  costs  through  reducing  or  eliminating  redundancies, 
reducing  logistical  costs,  or  reducing  unused  capacity. 

Amerada  Hess  and  PdVSA.  the  state  oil  company  of 
Venezuela,  fomied  a  refinery  joint  venture  in  1998.  Hess  pro- 
vided its  St.  Croix.  Virgin  Islands.  495.000  b/d  refinery,  receiving 
$62.5  million  in  cash  and  a  10-year  note  for  $562.5  million.  A 
delayed  coking  unit  will  be  constructed  at  the  refinery.  The  result- 
ing joint  venture  company,  Hovensa  L.L.C.  signed  a  long-tenn 
supply  contract  wjth  PdVSA  under  which  it  will  receive  1 55.000 
b/d  of  Venezuelan  crude  and  another  115.000  b/d  of  heavy 
Venezuelan  crude  after  the  delayed  coking  unit  is  completed. 

Mobil  and  Citgo,  the  wholly  owned  U.S.  affiliate  of  PdVSA, 
formed  a  joint  venture  in  1997  to  operate  Mobil's  Chalmette, 
LA,  refinery  beginning  in  1998.  Mobil  contributed  the  159,000 
b/d  refinery,  and  PdVSA  will  contribute  at  least  part  of  the 
crude  oil  processed  at  the  refinery. 

Along  the  same  lines,  in  late  1998,  Phillips  Petroleum  and 
PdVSA  finalized  a  refinery  joint  venture  involving  Phillips's 
200,000  b/d  Sweeny,  TX,  refinery.  Phillips  and  PdVSA  will 
each  own  50  percent  of  a  $450  million,  58,000  b/d  coking  unit 
scheduled  to  be  operational  by  the  end  of  the  year  2000.  The 
unit  upgrades  the  refinery's  ability  to  process  heavy  crude  oil. 
Additionally,  PdVSA  will  supply  as  much  as  165,000  b/d  of 
heavy  Venezuelan  crude  oil  for  processing  at  the  refinery. 

With  the  announcement  of  two  megamergers.  1998  was  one 
of  the  more  eventful  years  in  U.S.  petroleum  history.  The  first 
megamerger  was  the  acquisition  of  the  U.S. -based  Amoco  Cor- 
poration by  the  United  Kingdom-based  British  Petroleum  (BP), 


resulting  in  the  creation  of  BP  Amoco  p. I.e.,  at  the  time  the 
second-largest  oil  company  in  the  world  behind  Royal 
Dutch/Shell.  However,  if  the  second  merger,  Exxon's  acquisi- 
tion of  the  Mobil  Corporation  (both  U.S. -based  companies),  is 
approved  by  regulatory  authorities,  it  will  result  in  the  creation 
of  world's  largest  oil  company. 

The  merger  of  BP  and  Amocc.)  was  approved  on  December 
30.  1998.  by  the  U.S.  Federal  Trade  Commission,  subject  lo  a 
consent  agreement.  The  consent  agreement  required  the  sale  of 
nine  terminals  and  134  retail  outlets,  mostly  in  the  southeastern 
United  States,  and  gave  1,600  independent  branded  outlets  the 
opportunity  to  change  brands  if  they  wish.  BP  stockholders 
received  ownership  of  60  percent  of  the  resulting  company,  BP 
Amoco  p. I.e.  The  two  companies  produced  a  total  of  1.89  mil- 
lion barrels  of  crude  oil  and  natural  gas  liquids  (3  percent  of 
world  production)  and  5.66  billion  cubic  feet  of  natural  gas  (7 
percent  of  world  production)  per  day  in  1997.  Also  during  that 
year  the  merging  companies  sold  4.5  million  barrels  per  day  of 
petroleum  products  through  27,200  outlets  worldwide,  15,960 
of  which  were  in  the  United  States  and  constituted  9  percent  of 
all  domestic  motor  gasoline  retail  outlets.  The  companies 
reported  combined  revenues  of  $108  billion  and  net  income  of 
$7.3  billion  from  assets  valued  at  $53  billion. 

On  December  1 ,  1998,  Exxon  announced  that  it  had  signed  a 
merger  agreement  with  Mobil  that  would  create  the  world's 
largest  oil  company,  with  $80  billion  of  assets.  The  two  compa- 
nies had  joint  revenues  of  $203. 1  billion  in  1997,  resulting  in  net 
income  of  $1  1 .8  billion.  The  companies  had  worldwide  crude  oil 
and  natural  gas  liquids  production  of  2.5  million  barrels  (3  per- 
cent of  world  production)  and  10.9  billion  cubic  feet  of  natural 
gas  production  per  day  ( 14  percent  of  world  production).  Also 
during  1997,  the  two  companies  sold  8.7  million  banels  per  day 
of  petroleum  products  through  48,500  motor  gasoline  retail  out- 
lets, 15.900  of  which  were  in  the  United  States  and  amounted  to 
9  percent  of  all  domestic  motor  gasoline  retail  outlets. 

In  addition,  during  1997  and  1998  substantial  mergers 
occurred  between  independent  refiners  and  marketers  in  the 
United  States,  and  the  resulting  companies  appear  to  be  inter- 
ested in  pursuing  joint  ventures.  For  example,  in  October 
1998,  the  independent  refiner  and  marketer  Ultramar  Dia- 
mond Shamrock  (UDS).  which  acquired  Total  Petroleum 
North  America  in  1997  (including  three  refineries  and  more 
than  2,100  marketing  outlets),  announced  a  joint  venture  with 
Phillips  Petroleum.  However,  the  venture  was  abandoned  in 
March  1999  when  the  firms  could  not  reach  agreement  on  the 
final  terms.  This  effort  represented  Phillips's  second  unsuc- 
cessful attempt  to  form  a  downstream  joint  venture.  In  1996, 
Phillips's  attempt  to  form  a  downstream  joint  venture  with 
DuPont/Conoco  was  thwarted  when  the  companies  were 
unable  to  agree  on  the  value  of  the  assets  each  would  con- 
tribute to  the  venture. 

Thus,  as  the  1990s  drew  to  a  close,  distinctions  in  down- 
stream petroleum  operations  between  the  majors  and  the  inde- 
pendents were  substantially  less  than  they  had  been  at  the  outset 
of  the  decade. 
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CONSOLIDATION  OF  MARKETING 
OPERATIONS   

Gasoline  marketing  in  the  United  States  has  undergone  dramatic 
changes  over  the  last  15  years.  The  major  U.S.  oil  companies 
have  refocused  their  marketing  operations,  narrowing  their  focus 
to  the  regions  in  which  they  have  had  the  most  success,  that  is, 
the  greatest  profitability  or  the  greatest  market  share. 

The  number  of  states  in  which  the  major  oil  companies  oper- 
ate declined  28  percent  from  32  states  in  1984  to  23  in  1997. 
However,  that  decline  is  only  part  of  the  consolidation  story,  as 
the  majors  now  also  have  substantially  fewer  branded  outlets. 
Majors'  branded  outlets  fell  from  92,344  in  1984  to  33,753  in 
1997,  a  63  percent  decline.  The  5  percent  average  annual  decline 
in  the  number  of  majors'  branded  outlets  between  1991  and 
1997  was  much  greater  than  the  2  percent  average  annual 
decline  in  the  total  number  of  U.S.  gasoline  stations  (regardless 
of  ownership)  in  that  period.  In  other  words,  as  a  result  of  con- 
solidating and  refocusing  their  gasoline  marketing  efforts,  the 
majors  closed  gasoline  stations  at  a  rate  more  than  twice  as  fast 
as  the  national  average. 

In  contrast  to  the  majors,  foreign-owned  and  independent 
refining  and  marketing  companies  have  expanded  their  scope  of 
operations  by  acquiring  refineries,  outlets,  or  both.  For  exam- 
ple, Citgo,  a  wholly  owned  subsidiary  of  PdVSA,  expanded  its 
operafions  from  31  states  in  1984,  just  before  its  1986  acquisi- 
tion by  PdVSA,  to  48  states  in  1997,  an  increase  of  55  percent. 
Similarly,  the  Connecticut-based  Tosco  went  from  retail  opera- 
tions in  no  states  in  1990  (it  had  only  wholesale  operations)  to 
37  states  in  1997. 


U.S.  Refining  Capacity,  by  Ownership 
Category,  1990  and  1998 


J  1998 


U.S.  majors       U.S.  majors'    Fastest-growing      All  other 
joint  venture     independents  domestic 

refiners 

Sources  Energy  Information  Administration.  Petroleum  Supply  Annual  T990.  vol  J,  DOE/ 
EIA-0340I90I/1.  Washington.  DC.  May  1991,  Table  39;  Energy  Information  Administration, 
Petroleum  Supply  Annual  1996.  vol  J.  DOE/EIA.0340I96I/1,  Wasfiington,  DC.  June  1997.  Table 
40,  Energy  Information  Administration,  Petroleum  Supply  Annual  1997.  vol  1.  DOE/EIA 
03401901/1,  Wasfiington.  DC.  June  1998,  Tables  37  and  38,  various  neuvs  sources 
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The  first  independent  to  acquire  a  refinery  from  a  U.S.  major- 
was  Tosco  Corporation,  which  acquired  Exxon's  200,000  b/d, 
Bayway,  NJ,  refinery  in  April  1993.  Several  other  independents- 
subsequently  pursued  a  similar  strategy  of  acquisition  and 
growth.  As  a  result,  a  large  amount  of  the  U.S.  majors'  refining 
and  marketing  assets  changed  hands  in  the  1990s. 


U.S.  DOWNSTREAM  INDEPENDENTS 
ACQUIRE  NATIONAL  PROMINENCE  

After  a  long  period  of  low  profitability  in  the  refining  and  mar- 
keting line  of  business,  in  the  1990s  the  U.S.  majors  began  a 
process  of  selective  refining  and  marketing  divestiture.  In 
1990,  the  U.S.  majors,  including  their  joint  ventures,  held  72 
percent  of  U.S.  refining  capacity.  The  independent  refiner/mar- 
keters that  pursued  acquisition  growth  strategies  in  the  1990s 
(the  "fast-growing  independent  refiners")  then  held  only  8  per- 
cent of  domestic  capacity,  with  20  percent  being  held  by  all 
other  refiners.  By  October  1998,  the  U.S.  majors'  share  of 
domestic  crude  distillation  capacity  had  fallen  to  54  percent 
(60  percent  including  their  joint  ventures),  and  the  seven  fast- 
growing  independent  refiners  had  earned  their  name  by 
increasing  their  share  to  23  percent,  an  almost  threefold 
increase.  The  remaining  capacity  (18  percent)  is  sfill  held  by 
all  other  refiners  (see  Figure  4-4). 

The  majors'  divestitures  of  downstream  assets  created  oppor- 
tunities for  smaller,  independent  U.S.  refiner/marketers  to 
acquire  domestic  refineries  and  petroleum  marketing  outlets  and 
move  into  market  areas  formerly  dominated  by  the  U.S.  majors. 
(For  the  purposes  of  this  discussion,  an  independent  refiner/mar- 
keter is  one  that  has  no  significant  crude  oil  production.) 
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U.S.  Distillation  Capacity  of  Fast- 
Growing  Refiners,  1990-1998 
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Sources  Energy  Information  Administration,  Petroleum  Supply  Annual  1990.  vol.  1. 
DOE/EIA-0340I90)/1,  Wasfiington,  DC,  May  1991,  Table  39;  Energy  Information 
Administration,  Petroleum  Supply  Annual  1996.  vol.  1.  DOE/EIA-0340(96)/1,  Wasfiington,  DC. 
June  1997,  Table  40;  Energy  Information  Administration.  Petroleum  Supply  Annual  1997.  vol. 
1.  DOE/EIA-0340I90I1.  Washington,  DC.  June  1998.  Tables  37  and  38;  various  news  sources. 
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TABLE  4-3:    Fast-Growing  Independents'  Refining  Capacity  and  Acquisitions,  1990  and  October  1998 

(thousands  of  barrels  per  day) 


Capacity  Additions 


1990  Crude 

- 

October  1998 

Oil 

Acquisition  of 

Acquisition  of 

Crude  Oil 

Distillation 

U.S.  Majors' 

Other 

Refinery 

Distillation 

Company 

Capacity 

Refineries 

Refineries 

Expansion 

Capacity 

Tosco 

131.9 

699.3 

0 

50.3 

881.5 

PDV  America 

435.0 

181.7 

0 

43.0 

659.7 

Koch  Industries 

325.0 

104.0 

0 

85.0 

514.0 

Clark  Refining 

121.6 

346.5 

0 

41.4 

509.5 

Valero  Energy 

25.0 

152.0 

279  6 

4.9 

461  5 

Ultramar  Diamond  Shamrock 

227.0 

0 

147.0 

64.0 

43B.0 

Tesoro  Petroleum 

72.0 

108.2 

95.0 

-1.5 

273.7 

Total 

1,337.5 

1,591.7 

521.6 

287.1 

3,737.9 

Sources:  Energy  Information  Administration,  Petroleum  Supply  Annual  1990.  vol.  1,  DOE/EIA-0340(90)/1,  Washington,  DC,  May  1991,  Table  39;  Energy  Informa 
tion  Administration,  Petroleum  Supply  Annual  1996,  vol.  1,  DOE/EIA-0340{96)/1,  Washington,  DC,  June  1997,  Table  40:  Energy  Information  Administration, 
Petroleum  Supply  Annual  1997,  vol.  1,  DOE/EIA-0340(97)/1,  Washington,  DC,  June  1998,  Tables  37  and  38;  various  news  sources. 


The  U.S.  majors  have  added  some  capacity  to  the  refineries 
that  they  retained,  and  other  capacity  gains  have  been  made  by 
the  same  independent  refiner/marketers  that  undertook  a 
growth  strategy  in  the  199()s  (see  Figure  4-5).  The  seven  fastest- 
growing  independents  increased  their  distillation  capacity  sig- 
nificantly. In  1990.  they  owned  12  refineries  with  a  combined 
refining  capacity  of  slightly  more  than  1.3  million  barrels  per 
day.  By  October  1998,  tho.se  companies  owned  a  total  of  29 
refineries  with  a  combined  refining  capacity  of  approximately 
3.7  million  barrels  per  day. 

This  near  tripling  of  this  group's  refining  capacity  was 
accomplished  largely  through  acquisition  of  refining  capacity 
(88  percent),  66  percent  of  which  was  acquired  from  the  U.S. 
majors  (see  Table  4-3).  The  rate  of  refining  capacity  acquisition 
in  the  United  States  was  especially  high  during  1998:  33  per- 
cent of  the  capacity  acquired  between  1991  and  1998  was 
acquired  during  alone. 

GASOLINE  MARKETING  OPERATIONS 
!  REDISTRIBUTED 


Not  only  has  the  crude  distillation  capacity  of  the  fast-growing 
independent  refiners  grown  markedly  since  1990,  so  has  their 


presence  in  gasoline  retailing,  as  measured  by  the  number  of 
motor  gasoline  retail  outlets.  In  contrast  to  the  U.S.  majors,  the 
fast-growing  independent  refiners  have  expanded  their  scope  of 
operations,  through  both  acquiring  and  building  new  outlets.  The 
number  of  branded  outlets  of  the  fast-growing  independent  refin- 
ers nearly  doubled  from  1990  to  1997,  reaching  25.000  (see  Table 
4-4).  Rather  than  consolidating  the  geographic  scope  of  their 
gasoline  marketing  networks  (the  concentration  strategy  pursued 
by  the  majors),  the  fast-growing  independent  refiners  expanded 
their  scope.  For  those  independent  refiners  owning  ga.soline  out- 
lets in  1997,  the  average  number  of  states  in  which  they  retailed 
gasoline  increased  from  14  states  in  1990  to  24  in  1997. 

Recent  gasoline  marketing  acquisitions  by  independents 
include  Tosco,  which  has  added  approximately  2,000  outlets 
(632  from  BP  and  1.317  from  Unocal)  since  April  1993.  Addi- 
tionally, in  1996,  Tosco  acquired  the  Circle  K  convenience  store 
chain  and  its  1,900  gasoline  outlets.  Before  that  acquisition, 
Tosco  had  owned  relatively  few  convenience  store  operations. 
Ultramar  Diamond  Shamrock  (UDS)  was  created  in  1996  when 
Ultramar  (with  420  retail  outlets  in  California)  merged  with 
Diamond  Shamrock  (with  1.324  retail  outlets  in  eight  midwest- 
em  states).  Since  then.  UDS  acquired  Total  Petroleum  (with  a 
total  of  560  outlets)  but  failed  in  attempts  to  create  joint  ven- 
tures with  Petro-Canada  in  1998  and  Phillips  Petroleum  in 


TABLE  4-4:    Branded  Retail  Outlets  of  U.S.  Majors  and  Fast-Growing  Independent  Refiners,  1990  and  1997 


Average  Number  of 

States  with  Branded  Number  of  Branded 

Outlets  Outlets 

Group                                                       1990  1997                                     1990  1997 

iU.S.  majors                                                                    28  25                                     51,085  33,753 

'Fast-growing  independent  refiners                                      14  24                                     13,117  25,248 


■iSources:  National  Petroleum  News  (mid-June  1991),  pp.  44-51;  National  Petroleum  News  (mid-July  1998),  pp.  44-52.  Used  by  permission  of  Adams  Business 
jlMedla. 
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TABLE  4-5:    U.S.  Trade  Patterns  in  Petroleum  Refining^  in  1998 

(millions  of  dollars;  percent) 


Exports 


Region' 

NAFTA 

Latin  America 

Western  Europe 

Japan/Chinese  Economic  Area 

Other  Asia 

Rest  of  world 

World 

Top  Five  Countries 


Value^ 

2,251 
1,229 
527 
404 
323 
452 
5,187 

Value 


Share,  % 

43 
24 
10 

8 

6 

9 
100 

Share,  % 


Imports 


Region' 
NAFTA 

Latin  America 

Western  Europe 

Japan/Chinese  Economic  Area 

Other  Asia 

Rest  of  world 

World 

Top  Five  Countries 


Value^ 

2,635 
5,443 
2,763 
213 
497 
5,509 
17,060 

Value 


Share, 

15 
32 
16 
1 
3 
32 
100 

Share, 


Mexico 

Canada 

Japan 

Panama 

Australia 


1,433 
818 
247 
156 
134 


28 
16 
5 
3 
3 


Venezuela 
Saudi  Arabia 
Canada 
Nigeria 
Mexico 


'  SIC  2911. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


3,323 
2,039 
1,830 
1,452 
805 


19 
12 
11 
9 
5 


1999.  Despite  these  recent  setbacks,  the  significance  of  UDS 
and,  more  generally,  the  group  of  fast-growing  independent 
refiner/marketers  in  the  U.S.  downstream  petroleum  industry 
became  greater  during  the  1990s. 

Trade  patterns  in  refined  petroleum  products  in  1998.  as 
determined  by  the  U.S.  Department  of  Commerce,  Bureau  of 
the  Census,  are  shown  in  Table  4-5. 


Neal  C.  Davis,  U.S.  Department  of  Energy,  Energy  Information 
Administration,  (202)  586-6581,  neal.davis@eia.doe.gov, 
August  1999. 
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FORECASTS  FOR  U.S.  PETROLEUM  REFINING  AND 
GASOLINE  MARKETING 

Forecasts  for  petroleum  refining  and  gasoline  market- 
ing change  frequently  in  response  to  current  condi- 
tions. The  Energy  Information  Administration,  an 
independent  statistical  and  analytic  agency  of  the  U.S. 
Department  of  Energy,  updates  its  short-term  forecasts 
monthly  and  its  longer-term  forecasts  on  a  regular 
basis.  For  new  data  and  analysis  of  this  sector,  go  to 
http://www.eia.doc.gov  and  select  "forecasts." 
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■  RELAIED  CHAPTERS 

2:  Coal  Mining 

3:  Crude  Petroleum  and  Natural  Gas 
1 1:  Chemicals  and  Allied  Products 

■  GLOSSARY 

Catalytic  cracking:  uses  a  catalytic  agent  to  break  down  the  larger, 
heavier,  and  more  complex  hydrocarbon  molecules  into  simpler  and 
lighter  molecules;  it  is  a  highly  effective  process  for  increasing  the 
yield  ol' gasoline  troin  crude  oil. 

Catalytic  reforming:  u.ses  controlled  heat  and  pressure  with  catalysts  to 
rearrange  certain  hydrocarbon  molecules,  converting  paraftlnic  and 
naphthenic  hydrocarbons  (e.g.,  low-octane  gasoline  boiling  range 
fractions)  into  petrochemical  feedstocks  and  higher-octane  stocks 
that  are  suitable  for  blending  into  finished  gasoline. 

Downstream:  Refers  to  petroleum  refining,  marketing,  and  trans- 
portation (e.g.,  interstate  pipelines  and  tankers). 

Gross  margin:  Refined  product  revenues  minus  raw  material  and 
product  purchases  divided  by  refined  product  sales  volume. 

Net  margin:  The  difference  between  petroleum  product  revenues  and 
all  out-of-pocket  refining  and  marketing  expenses  per  barrel  of 
refined  products  sold. 


Residual  fuel  oil:  The  heavier  oils  that  remain  alter  the  distillate  fuel 
oils  and  lighter  hydrocarbons  are  distilled  away  in  refinery  opera- 
tions. Used  in  commercial  and  industrial  heating  and  electricity 
generation  and  to  power  ships. 

Upstream:  Refers  to  oil  and  gas  exploration,  development,  and  [)ro- 
ductioii. 

U.S.  majors:  Major  public  companies  with  audited  financial  state- 
ments that  have  at  least  1  percent  of  U.S.  oil,  natural  gas,  or  coal 
reserves  or  production  or  refinery  crude  oil  distillation  capacity. 
The  companies  are  selected  by  the  administrator  of  the  Energy 
Information  Administration  to  submit  Form  EIA-28  (Financial 
Reporting  System).  In  1997,  the  companies  were  Amerada  Hess 
Corporation;  Amoco  Corporation;  Anadarkt)  Petroleum,  Inc.; 
Ashland  Inc.;  Atlantic  Richfield  Co.  (ARCO);  BP  America,  Inc.; 
Burlington  Resources  Inc.;  Chevron  Corporation;  Coastal  Corpo- 
ration; DuPont  (Conoco);  Enron  Corporation;  Exxon  Corpora- 
tion; Fina,  Inc.;  Kerr-McGee  Corporation;  Mobil  Corporation; 
Occidental  Petroleum  Corporation;  Oryx  Energy  Company; 
Phillips  Petroleum  Company;  Shell  Oil  Company;  Sonat  Inc.; 
Texaco;  Union  Pacific  Resources;  Unocal  Corporation;  and  USX 
Corporation.  A  historical  list  of  the  respondent  companies  and 
the  years  in  which  they  were  respondents  can  be  found  at 
http://www.eia.doe.gov/emeu/perfpro/tabal  .gif. 


ir 
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ELECTRICITY  PRODUCTION  AND  SALES 
Economic  and  Trade  Trends 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Electricity  Production 

and  Sales 

INDUSTRY  DEFINITION  The  electricity  supply  industry  in  the  United 
States  is  the  largest  in  the  world,  with  approximately  one-fourth  of  global  gen- 
eration capacity  and  120  million  retail  customers.  The  present  industry  is  still 
dominated  by  large  vertically  integrated  utilities  and  smaller  distribution-only 
utilities,  with  nonutility  power  generators  and  power  marketers  that  act  as 
intermediaries  between  sellers  and  buyers  of  energy  playing  a  lesser  role. 
However,  this  traditional  pattern  is  changing  in  some  regions  as  a  result  of 
restructuring,  which  is  creating  new  corporate  structures  characterized  by 
varying  mixtures  of  unbundled  generation,  distribution,  and  marketing  units 
as  well  as  groups  specializing  in  only  one  or  two  functions. 

Supplying  electricity  involves  numerous  commercial  and  industrial  activi- 
ties, including  purchasing  fuel,  constructing  power  stations,  generating  elec- 
tricity, building  and  operating  transmission  and  distribution  networks, 
trading  bulk  electricity,  marketing  to  retail  customers,  metering  retail  sites, 
and  operating  customers'  billing  and  accounting  systems. 

Regulated  electricity  suppliers  fall  into  two  categories:  investor-owned 
,  utilities  and  publicly  owned  utilities.  Public  power,  which  serves  about  24 
percent  of  all  retail  users  in  the  United  States,  is  subdivided  into  municipally 
owned  utilities  and  rural  cooperatives.  There  are  also  federally  owned  power 
generation  utilities  and  systems  that  supply  the  wholesale  market  and  some 
large  retail  users. 

Nonutility  power  producers  fall  into  several  categories,  including  indus- 
trial groups  that  own  on-site  generation  and  cogeneration  facilities,  small 
independent  power  producers  and  cogenerators  that  have  special  "qualify- 
ing facility"  status,  and  large-scale  independent  power  producers  (IPPs). 
Companies  in  the  IPP  group  both  develop  new  power  projects  and  buy  exist- 
ing plants  as  utilities  are  forced  to  divest  as  a  result  of  restructuring;  they  are 
often  nonregulated  affiliates  of  large  utilities. 

Other  market  participants  include  power  marketers  that  buy  and  sell 
energy,  energy  brokers  that  facilitate  trades  without  owning  energy,  and 
energy  service  companies  (ESCOs)  that  sell  utility-related  services  such  as 
conservation  upgrades  and  energy  purchasing.  Transmission  capacity  tends 
to  be  owned  by  large  utilities  that  sell  in  an  increasingly  active  market  for 
third-party  wheeling.  However,  in  some  regions,  management  of  the  grid  has 
been  transferred  to  an  independent  system  operator  to  ensure  open  access 
for  all  grid  users. 
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GLOBAL  INDUSTRY  TRENDS 


In  most  countries,  formerly  dominant  models  of  large,  verti- 
cally integrated  utilities  and  extensive  state  ownership  of  the 
electricity  industry  are  disappearing  as  a  result  of  independent 
power  producer  (IPP)  development,  privatization,  and  deregula- 
tion. However,  the  pace  has  been  different  in  each  region. 

Most  foreign  countries,  facing  rising  power  demand,  have 
invited  western  energy  companies  to  build  new  generation 
capacity  and  sell  power  to  the  existing  national  or  regional  util- 
ities. This  can  be  done  on  a  build-own-operate  basis  in  which 
the  developer  permanently  owns  the  project  or  on  a  build-own- 
transfer  basis  in  which  the  developer  runs  the  plant  for  a  fixed 
period  to  recoup  the  initial  investment  and  then  transfers  it  to 
the  host  government.  Developers  also  may  acquire  long-term 
concessions  to  operate  facilities  without  buying  them. 

Privatization  of  state-owned  electricity  assets  in  countries 
such  as  the  United  Kingdom  has  been  motivated  by  the  need  to 
break  up  the  national  monopoly  and  shift  to  private  ownership. 
However,  in  many  cases,  local  governments  are  selling  assets 
to  rai.se  cash  to  balance  their  budgets  or  attract  foreign  capital 
to  pay  for  modernization  and  expansion  of  their  aging  electric 
systems. 

The  European  Union  (EU)  as  a  whole  began  deregulation  in 
1999.  Currently,  about  half  the  EU  members — including  the 
United  Kingdom.  Gennany,  and  the  Scandinavian  countries — 
have  opened  their  markets  completely,  while  the  others  are  phas- 
ing in  deregulation  over  several  years  and  starting  with  large 
industrial  users.  Most  western  European  countries  have  priva- 
tized their  utilities  and  broken  them  up  into  competitive  units. 
Only  France  appears  likely  to  remain  with  a  monolitic,  state- 
owned  power  company.  However,  the  pressures  of  deregulation 
and  price  reductions  are  forcing  consolidation  of  utilities  in 
some  European  countries,  especially  Germany  and  Austria.  In 
others,  such  as  Holland,  foreign  groups  are  buying  up  utilities 
that  are  too  small  to  compete  in  continent-wide  markets. 

In  eastern  Europe,  the  demise  of  the  communist  system 
brought  a  broad  restructuring  of  national  power  industries, 
including  the  creation  of  separate  generation  and  distribution 
groups.  IPP  development  and  privatization  have  moved  ahead 
slowly,  with  Hungary  and  Poland  ahead  of  other  countries. 
However,  the  need  to  make  energy  policy  reforms  in  prepara- 
tion for  EU  membership  has  accelerated  the  shift  toward  private 
deregulated  market  systems  and  forced  the  retirement  of  aging 
nuclear  plants. 

In  South  America,  Argentina  adopted  a  United  Kingdom 
(UK)-style  pooling  system  in  1992,  setting  off  a  local  invest- 
ment boom.  In  the  later  1990s,  Chile  and  Brazil  moved  steadily 
to  invite  in  new  power  projects,  reform  market  structures,  and 
privatize  state-owned  generation  and  distribution  companies, 
setting  a  pattern  for  the  entire  continent.  In  general,  European 
and  U.S.  investor  interest  in  the  South  American  energy  market 
has  remained  strong  despite  currency  fluctuations  and  other 
problems  because  privatization  has  been  widespread,  giving  the 
outside  groups  a  chance  to  build  up  integrated  operations  across 
the  region.  Some  countries,  such  as  Mexico,  have  resisted  pri- 


vatization while  encouraging  IPP  development,  and  there  has 
been  a  local  backlash  against  privatization  in  Brazil. 

In  Asia,  an  IPP  development  boom  in  the  early  and  middle 
1990s  was  stifled  by  the  financial  crisis  of  the  late  1990s,  and 
many  generation  projects  were  canceled  or  delayed.  Also,  Asian 
governments  have  been  less  willing  to  privatize  existing  gener- 
ation and  distribution  operations  and  move  to  competitive  mar- 
ket systems,  making  IPP  developers  more  dependent  on  deals 
with  government-owned  utilities. 

In  the  United  States,  the  national  wholesale  market  was 
opened  up  by  the  landmark  1992  Energy  Policy  Act,  which 
gave  buyers  and  sellers  open  access  to  the  national  transmission 
system.  The  push  for  full  retail  competition  has  gained  in  inten- 
sity since  that  time.  Most  actions  to  establish  retail  choice  have 
occuned  at  the  state  level  so  far,  with  Congress  still  debating  a 
national  restructuring  law  that  would  set  a  target  date  and  pol- 
icy framework  for  action  by  all  the  states. 

Privatization  of  the  remaining  federally  owned  generation 
assets  in  the  United  States  is  being  debated  in  the  context  of 
deregulation  of  the  generation  market,  but  public  power  groups,, 
which  have  priority  access  to  the  power  generated  by  federal 
facilities,  oppose  any  such  change. 

li 
I 

INDUSTRY  RESTRUCTURING  ISSUES  IN 
THE  UNITED  STATES 


Restructuring  has  advanced  rapidly  at  the  state  level  in  the  last  3 : 
years.  A  limited  number  of  states  with  high  power  costs,  led  by  i 
California,  Massachusetts,  Rhode  Island,  Maine,  New  York,  Con- 1 
necticut.  New  Jersey,  Pennsylvania,  and  Illinois,  have  already' 
approved  deregulation  for  the  period  1998-2000.  Several  otherj 
states  are  debating  the  issue,  and  some,  such  as  Ohio,  Texas,  Mon- ^ 
tana,  and  Arkansas,  already  have  adopted  laws  that  will  initiatCj 
retail  choice  in  the  2001-2002  period.  States  close  to  a  decision i 
on  restructuring  plans  include  Maryland,  Michigan,  and  West  Vir-j 
ginia,  while  many  states  in  the  southeast  and  the  west  have  npll 
begun  a  serious  debate  of  the  issue,  and  some  may  chose  not  tC 
restructure  at  all.  In  general,  state  actions  on  deregulation  havej 
been  determined  by  local  price  conditions  and  political  consider- 
ations and  are  not  keyed  to  federal  action,  although  once  a  federa  1  i 
law  is  passed,  it  could  affect  states  that  have  not  acted  already.    \  i 

In  March  1998,  the  Clinton  administration  went  on  recorc 
with  a  plan  that  would  create  a  "flexible  mandate"  for  states  tc| 
deregulate  by  2003  but  would  give  them  the  option  to  decid<  ^ 
against  retail  choice  if  their  state  regulators  determined  that  i."  ' 
would  not  be  in  the  public  interest.  In  1999,  Congress  madt  j 
some  progress  on  deregulation  legislation,  with  the  Hous(„  I 
Commerce  Energy  Subcommittee  marking  up  a  comprehensiv( 
plan.  However,  it  remains  unlikely  that  the  full  Congress  wilj 
act  on  the  issue  in  the  year  2000.  ^ 

Regardless  of  the  outcome  at  the  federal  level,  the  trend?| 
among  state  plans  are  clear.  Electricity  distribution  and  transj 
mission  are  being  functionally  separated  from  electricity  generi 
ation,  which  is  being  deregulated,  resulting  in  a  new  competitiv! 
market  for  energy,  which  is  slowly  evolving  at  the  retail  level.  ,  j 


5-2    U.S.  Industry  &  Trade  Outlook  2000 


TABLE  5-1:    Installed  Generation  Capacity  in  the  United  States  by  Type  of  Producer 

(as  of  December  31  in  each  year;  megawatts,  nameplate) 


1993 

1994 

1995 

1996 

1997 

Total  electric  utility 

774,689 

745,954 

750,541 

756,481 

759,875 

Investor-owned 

575,163 

574,834 

578,668 

582,214 

582,508 

Government  and  public 

169,626 

171,120 

171,874 

174,267 

177,367 

Total  nonutility 

58,134 

65,101 

66,416 

69,328 

70,301 

Total 

802,823 

810,964 

816,958 

825,809 

830,176 

Source:  Edison  Electric  Institute. 


States  are  maintaining  traditional  regulations  over  electricity 
distribution  and  transmission  and  are  using  either  full  divesti- 
ture or  strict  codes  ot  conduct  lo  prevent  anticompetitive 
actions  in  local  retail  markets  by  energy  sellers  affiliated  with 
distribution  companies. 

In  general,  northern  states  with  strong  traditions  of  public 
utility  regulation  have  ordered  utilities  to  divest  generation  to 
eliminate  unfair  advantage  in  competitive  markets  and  help 
establish  stranded  cost  levels.  Southern  states  have  tended  to  let 
ljutilities  keep  generation  assets  and  instead  plan  to  use  adminis- 
Itrative  sanctions  to  control  their  market  power. 

On  the  basis  of  Federal  Energy  Regulatory  Commission 
(FERC)  guidelines,  states  and  regions  are  using  nonprofit  inde- 
pendent system  operators  (ISOs)  to  supervise  transmission 
grids  and  ensure  nondiscriminatory  access  to  those  grids  by  all 
energy  sellers.  ISOs  have  no  allegiance  or  business  connection 
to  any  market  group.  FERC  also  may  allow  regional  grid  com- 
panies such  as  one  proposed  by  the  energy  marketer  Entergy,  in 
which  the  grid  owners  would  operate  the  system  through  an 
independent  for-profit  subsidiary. 

States  generally  have  upheld  the  principle  of  stranded  cost 
recovery,  in  which  customers  pay  for  above-market  costs  of 
unneeded  generation,  although  some,  such  as  New  Hampshire 
and  Pennsylvania,'have  approved  less  than  full  recovery.  So  far 
'States  have  worked  out  the  issue  through  voluntary  agreements 
with  utilities,  and  the  legality  of  charging  stranded  costs  to 
users  has  not  been  tested.  Establishing  the  value  of  stranded 
jnsts  also  has  been  a  major  issue,  but  asset  divestitures  have 
u  lped  defuse  this  problem  by  automatically  setting  values  on 
he  basis  of  the  sales  prices  of  the  plants.  The  Clinton  adminis- 
ration  generally  supports  the  recovery  of  "prudent"  and  "veri- 


fiable" stranded  costs  and  would  give  FERC  the  power  lo  step 
in  if  states  did  not  approve  such  recovery. 

As  several  states  have  implemented  deregulation  since  I99X, 
several  practical  impacts  have  come  into  play.  In  California, 
stranded  cost  charges  were  pegged  high  and  users  got  little  ini- 
tial saving  from  deregulation.  In  reaction  to  negligible  initial 
rate  cuts,  many  states  have  ordered  utilities  to  guarantee  spe- 
cific rate  cuts  of  10  percent  and  more  to  users  at  the  time  of 
deregulafion  and  also  have  required  utilities  to  provide  low-cost 
"standard  offer"  rate  packages  for  all  customers  who  have  not 
sought  competitive  supplies. 

The  second  major  impact  of  deregulation  was  large-scale 
asset  divestitures  that  totaled  66,000  megawatts  (MW)  by  the 
end  of  1999.  In  many  cases,  asset  buyers  paid  well  abcwe  book 
value  for  plants  in  order  to  get  market  access.  This  helped 
reduce  stranded  cost  charges  for  several  utilities.  Also,  the 
deregulated  markets  led  to  a  boom  in  the  construction  of  eco- 
nomical new  gas-fired  generation  capacity  that  could  compete 
effectively  against  existing  plants  and  get  a  market  edge. 

Industry  Participants 

There  are  more  than  3,100  electric  utilities  in  the  United 
States,  including  243  investor-owned  utilities  (lOUs),  2,000 
publicly  owned  (mainly  municipal)  utilities,  and  about  930 
cooperative  utilities  (see  Tables  5-\,  5-2.  and  5-3).  Municipal 
utilities  are  owned  by  local  towns,  while  co-ops  are  owned  by 
their  customers.  All  states  regulate  lOUs,  but  only  some  reg- 
ulate publicly  owned  utilities  and  co-ops.  lOUs  provide  dis- 
tribution service  to  about  76  percent  of  all  retail  customers, 
with  municipals  and  co-ops  accounting  for  the  remaining  24 
percent. 


TABLE  5-2:    Electricity  Generation  in  the  United  States  by  Type  of  Producer 

million  kilowatt-hours) 


1993 


1994 


1995 


1996 


1997 


Total  electric  utility 

nvestor-owned 
government  and  public 

'otal  nonutility 

Ota  I 


2,882,525 
2,271,185 
611,340 

327,398 

3,209,922 


2,910,712 
2,308,684 
602,028 

372,015 

3,382,727 


2,994,529 
2,340,482 
654,047 

400,506 

3,395,034 


3,073,149 
2,372,985 
700,164 

400,220 

3,473,369 


3,119,098 
2,385,484 
733,623 

416,648 

3,535,746 


Source:  Edison  Electric  Institute. 
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TABLE  5-3:    Regulated  U.S.  Electric  Utility  Industry,  1997 


lOU  Public'  Federal  Co-op  Total 

Number  of  utilities  243  2,010  10  932  3,195 

Customers  (millions)  91.5  17.5  1  13.2  122.2 


'  Includes  municipals,  public  power  districts,  state  authorities,  irrigation  districts,  and  other  state  organizations. 
Source;  Edison  Electric  Institute. 


There  are  also  10  federally  owned  generation  utilities  that 
provide  power  to  wholesale  users  on  a  not-for-profit  basis. 
These  include  the  Tennessee  Valley  Authority,  four  regional 
Power  Marketing  Administrations,  and  several  agencies,  such 
as  the  U.S.  Army  Corps  of  Engineers,  that  own  large  hydroelec- 
tric projects. 

Until  the  late  1990s,  lOUs,  public  utilities,  and  co-ops 
owned  more  than  90  percent  of  the  installed  nameplate  genera- 
tion capacity  in  the  United  States,  but  this  is  beginning  to 
change  as  individual  states  order  utilities  to  divest  their  genera- 
tion assets  and  utilities  close  uneconomical  units  because  of 
increased  competition  but  do  not  build  new  capacity.  Asset 
divestitures  since  1998  have  shifted  close  to  70,000  MW  of 
generation  capacity,  or  about  10  percent  of  the  nation's  installed 
capacity,  from  regulated  utilities  and  to  nonregulated  compa- 
nies. Also,  the  United  States  is  adding  about  1 5,000  MW  a  year 
of  new  capacity,  most  of  which  is  nonregulated. 

Until  the  mid-1990s,  most  nonutility  generation  capacity 
was  owned  by  cogeneration  and  small  power  producers  that 
had  built  projects  under  the  guidelines  of  the  1978  Public 
Utilities  Regulatory  Policy  Act  (PURPA).  Such  "qualifying 
facilities"  were  given  special  rights  to  sell  power  to  utilities 
under  protected  contracts.  However,  as  competitive  whole- 
sale markets  developed  in  the  United  States  in  the  wake  of 
the  1992  Energy  Policy  Act,  IPPs  began  to  build  new  "mer- 
chant" power  plants  designed  to  sell  in  wholesale  markets 
without  long-term  contracts  or  special  legal  protection.  Non- 
regulated affiliates  of  utilities  also  were  permitted  to  partici- 
pate more  freely  in  this  market  by  a  provision  in  the  1992  act 
allowing  "exempt  wholesale  generator"  (EWG)  status  for 
their  plants. 

As  utility  asset  sales  have  begun,  the  existing  plants  that  are 
being  auctioned  off  have  entered  the  same  merchant  category, 
frequently  with  energy  sell-back  deals  with  the  utilities  that  for- 
merly owned  those  assets  (see  Table  5-4).  These  developments 
have  created  a  new  class  of  large  independent  generation  own- 
ers, including  both  nonregulated  affiliates  of  existing  utilities 
and  traditional  IPP  groups.  Such  groups  also  frequently  have 
large-scale  energy  marketing  operations  that  started  up  in  the 
mid-1990s  for  wholesale  markets  and  are  expanding  to  emerg- 
ing retail  markets. 

IPP  generation  and  marketing  operations  are  becoming  more 
closely  intertwined,  frequently  coming  under  the  same  manage- 
ment in  large  energy  groups.  Also,  some  large  generators  use 
tolling  arrangements  under  which  outside  marketers  supply  fuel 
and  sell  all  output  from  IPP  plants,  freeing  the  generator  to 
focus  on  plant  operation. 
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Utility  Mergers  and  Other  Company 
Combinations 

The  number  of  mergers  between  lOUs  increased  dramatically 
in  the  late  1990s  (see  Table  5-5)  as  utilities  attempted  to  form 
larger  groups  to  enhance  their  efficiency  and  prepare  for  com-  ' 
petitive  markets.  While  state  and  federal  authorities  have  begun  '.\ 
to  take  a  harder  line  against  mergers  that  appear  to  be  anticom-  ■ 
petitive,  so  far  most  of  these  deals  have  been  approved  (see  >! 
Table  5-6).  A  mid- 1997  plan  to  merge  American  Electric  Power 
with  Central  and  South  West  broke  new  ground  as  the  first  to 
join  utilities  in  two  separate  regions,  Texas  and  Ohio,  that  have  ' 
no  physical  connection.  While  that  plan  was  still  awaiting  final  \ 
approval  in  late  1999,  similar  transregional  megamergers  have  j 
been  proposed  in  Pennsylvania  and  Illinois  (PECO  and  Uni-  ^l 
com)  and  in  Colorado  and  Minnesota  (New  Centuries  Energy 
and  Northern  States  Power).  Also  under  study  is  a  plan  to  merge  4 
Consolidated  Edison  in  New  York  with  Northeast  Utilities  in  ■ 
New  England  to  form  a  dominant  utility  in  the  northeast. 

Another  major  trend  has  been  for  lOUs  to  merge  with  or  i 
acquire  gas  companies  (see  Table  5-7).  This  "combined  energy"  « 
strategy  is  aimed  at  deregulated  retail  markets  in  which  a  single  : 
market  entity  can  offer  users  one-stop  shopping  for  a  range  of , 
fuels  and  sell  British  thermal  units  (Btu)  in  the  most  economi-  ■ 
cal  package  rather  than  .selling  specific  energy  resources.  Such 
mergers  have  tended  to  require  less  antitrust  review  because  of ' 
the  different  market  segments  of  the  players,  and  major  1997 
deals  between  Duke  Power  and  PanEnergy  Corp.  and  between  ■  • 
Reliant  Energy  and  Noram  were  closed  rapidly.  There  are  sev-  j 
eral  variations  on  this  approach,  such  as  the  deal  between  f 
Southern  Company  and  Vastar  to  merge  their  electricity  and  gas  ', 
marketing  businesses  but  not  the  parent  companies.  There  also* 
has  been  increased  movement  by  traditional  electric  utilities  to- 
acquire  new  gas  distribution  units  and  provide  retail  users  with 
both  gas  and  power  options. 

A  new  trend  in  1999  was  the  invasion  of  the  U.S.  utility  mar- 
ket by  foreign  energy  groups,  with  the  UK-based  National  Grid 
buying  several  New  England  utilities  and  Scotti.sh  Power  buy-, 
ing  PacifiCorp.  Also  in  1999,  independent  power  groups  in  the 
United  States  began  buying  regulated  utilities,  led  by  AES,. 
which  purchased  the  Illinois-based  CilCorp.  to  help  develop  its 
business  in  the  midwest. 

Another  key  trend  that  picked  up  steam  in  the  mid-1990s 
involved  electric  utilities  diversifying  into  other  service  busi-« 
nesses,  including  energy  purchasing  and  management,  energy]  i 
conservation,  telecommunications,  and  home  security.  In  theseij 
cases,  utilities  are  looking  for  new,  nonregulated  revenue'j. 
streams  to  provide  growth  once  electricity  deregulation  flattens^ 


TABLE  5-4:    Utility  Asset  Sales  in  the  United  States,  IMonnuciear  and  Nuclear,  1997-1999 


Nonnuclear  utility 

Buyer 

Capacity,  MW 

Price,  $millions 

Status 

New  England  Electric 

PG&E  Gen 

4,000 

1,600 

Closed  9/98 

Cental  Maine  Power 

FPL  Group 

1,185 

846 

Closed  4/99 

Boston  Edison 

Sithe  Energies 

2,000 

536 

Closed  5/98 

EUA 

Southern  Energy 

280 

75 

Closed  1/99 

ComElec 

Southern  Energy 

984 

462 

Closed  1/99 

EUA 

NRG  Energy 

160 

55 

Closed  1/99 

Maine  Public  Service  , 

Wisconsin  PS 

92 

37 

Closed  6/99 

PG&E 

Duke  Energy 

2,645 

501 

Closed  6/98 

SoCal  Edison 

AES 

3,556 

781 

Closed  6/98 

SoCal  Edison 

Dynergy-NRG 

1,020 

87 

Closed  4/98 

SoCal  Edison 

Thermo  Ecotek 

280 

9 

Closed  5/98 

San  Diego  G&E 

Dynergy  NRG 

961 

356 

Closed  12/98 

Montana  Power 

PP&L  Global 

1,315 

745 

Closed  12/99 

PG&E 

Southern  Energy 

3,065 

801 

Closed  4/99 

GPU, NYSE&G 

Edison  Mission 

1,884 

1,800 

Closed  3/99 

GPU 

Sithe  Energies 

4,117 

1,680 

Closed  12/99 

NYSE&G 

AES 

1,424 

950 

Closed  5/99 

Bangor  Hydro 

PP&L  Global 

89 

89 

Closed  5/99 

United  Illuminating 

Wisconsin  Energy 

1,056 

272 

Closed  4/99 

'  Vcstern  Mass. 

Con  Ed 

290 

47 

Closed  7/99 

\  nn.  P&L 

NRG  Energy 

2,235 

460 

Closed  12/99 

•  run  P&L 

NU  Gen 

1,329 

865 

Pending 

.  Ed 

NRG  Energy 

1,456 

505 

Closed  6/99 

Con  Ed 

KeySpan 

2,168 

597 

Closed  8/99 

Puget  Sound 

PP&L  Global 

735 

549 

Pending 

Portland  General 

PP&L  Global 

323 

163 

Pending 

Orange  &  Rockland 

Southern  Energy 

762 

345 

Closed  7/99 

Con  Ed 

Southern  Energy 

814 

135 

Closed  7/99 

Niagara  Mohawk 

NRG  Energy 

1,360 

355 

Closed  9/99 

Niagara  Mohawk 

Orion 

661 

425 

Closed  8/99 

San  Diego  G&E 

San  Diego  Port 

693 

110 

Closed  12/98 

SoCal  Ed 

Dynergy/NRG 

530 

30 

Closed  4/98 

Orlando 

Reliant 

619 

205 

Closed  10/99 

Con  Ed 

Orion 

1,855 

550 

Closed  8/99 

Niagara  Mohawk/Rochester  G&E 

NRG 

1,700 

91 

Closed  9/99 

PP&L 

Wisconsin  PS 

431 

106 

Closed  6/99 

Duquense  Light 

Orion 

2,614 

1,705 

Pending 

Niagara  Mohawk 

I'SEG  Power 

400 

48 

Pending 

Nuclear  utility  (1998-1999) 

Buyer 

Plant 

Cspacity,  MW 

Price  Smillions 

Status 

GPU 

AmerGen 

TMI-1 

916 

23 

Pending 

Boston  Ed 

Entergy 

Pilgrim 

690 

80 

Closed  7/99 

lllinova  ■• 

AmeGen 

Clinton 

950 

20 

Pending 

Niagara  Mohawk 

AmerGen 

NMP-1 

618 

72 

Pending 

Niagara  Mohawk/ 

AmerGen 

NMP-2  (59%) 

1,136 

91 

Pending 

NYSE&G 

GPU 

AmerGen 

Oyster  Creek 

619 

10 

Pending 

13  NE  utilities 

Amergen 

Vermont  Yankee 

504 

23 

Pending 

Source:  Electric  Utility  Week. 


revenue  growth  from  their  core  electricity  business.  A  key  aim 
of  utilities  is  to  leverage  existing  retail  customer  bases,  brand 
names,  and  distribution  networks  by  providing  new  products.  In 
•^ome  cases,  the  dynamic  is  reversed,  as  in  a  1997  bid  by  the  gas 
and  electricity  marketer  Enron  to  acquire  Portland  General 
j  Electric  to  provide  a  base  for  developing  retail  products  and 
I  Dursuing  west  coast  and  national  energy  marketing  activities. 
However,  this  trend  toward  diversification  showed  signs  of 
blowing  in  mid- 1998  as  Entergy  announced  that  it  would  sell 
several  noncore  businesses  and  several  companies  reined  in 
heir  power  marketing  operations. 

This  expansion  of  electric  utilities  into  new  businesses  is 
xcurring  at  the  same  time  that  restructuring  at  the  state  level 


is  breaking  down  the  traditional  model  in  which  electric  utili- 
ties are  vertically  integrated  (the  same  company  generates, 
transmits,  and  sells  power  to  retail  users  and  charges  a  bundled 
rate  covering  all  costs).  While  some  states  are  forcing  total 
divestiture  of  electricity  generation  to  create  "distribution- 
only"  utilities,  others  are  expected  to  require  only  "functional" 
unbundling,  in  which  utilities  will  be  able  to  retain  all  their 
original  upstream  and  downstream  businesses  but  will  have  to 
operate  them  separately. 

The  end  result  has  been  a  general  division  between  nonregu- 
lated  energy  production  and  marketing  functions  on  one  side 
and  regulated  energy  distribution  and  services  functions  on  the 
other  side.  Utilities  are  being  forced  to  make  key  business  deci- 
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TABLE  5-5:    Mergers  of  U.S.  Investor  owned  Electric  Utilities,  1994-1999 


Company  1 

Connpany  2 

New  Company 

Status 

Northeast  Utilities 

Pending 

MCM 

Detroit  Edison 

DTE  Energy 

Pending 

PECO 

U  nicom 

Pending 

Parrel  i  n  a  PHi\ 

Florida  Progress 

Pending 

C  McI  y  y  Cdbl 

Central  Maine  Power 

Pending 

GrGGn  RivGr 

Henderson  Union 

- 

Kenergy 

Pending 

Ngw  CGntury  EnsrQiGs 

Northern  States  Power 

Xcel  Energy 

Pending 

1  ItlliPr^rn 

Ol.  JOSepn  Loir 

Pending 

Ngw  EiiQlsnd  ElGCtric 

t  UA 

Pending 

Com  E  lec 

MQTA  R 
IN  o  I  Mn 

v-iosea  o/yy 

Orsngs  &  Rockland 

Consolidated  Edison 

Pending 

NGvada  Powgt 

Sterra  Pacific 

Pendi  ng 

Wisconsin  Public  Sgtvic© 

Upper  Peninsula  Power 

Pending 

AiDGrican  Electric  Power 

Central  and  South  West 

Pending 

LCj&E  EnGTQy 

KU  Energy 

Pending 

Wisconsin  EnGrgy 

Edison  Sault  Electric 

*-iosea  D/yo 

Ohio  Edison 

Centerior  Energy 

Fi rst  E nergy 

Pending 

ixansas  L-iiy  rotL 

Western  Resources 

Westar  Energy 

Pending 

vvrL  noioings 

lES  Industries 

Alliant  Energy 

uiosea  4/yo 

AlleghGny  Power 

v^anceiecj  t  u/y<5 

Atlantic  Energy 

Delmarva 

Connectiv 

ciosea  o/yo 

Union  ElGCtric 

Central  Illinois  Power 

Ameren 

uiosea  i/yd 

Baltimore  G&E 

Potomac  Electric  Power 

Constellation 

Canceled  12/97 

Public  Service  Colorado 

Southwestern  PS 

New  Century  Energies 

Closed  8/97 

Northern  States  Power 

Wisconsin  Energy 

Primergy 

Rejected  5/97 

Washington  Water  Power 

Sierra  Pacific  Resources 

Altus 

Canceled  6/96 

Midwest  Resources 

lowa-lllinois  G&E 

MidAmerican  Energy 

Closed  7/95 

Cincinnati  G&E 

PSI  Resources 

CINergy 

Closed  10/94 

Source:  Electric  Utility  Week. 

sions  about  whether  to  keep  only  their  regulated  business  side 
or  remain  active  in  both  areas. 

Prices  and  Demand 

Restructurmg  is  bringing  more  competition  to  the  electricity 
supply  industry,  and  this  should  lower  pi  ices  through  the  action 
of  normal  market  forces.  This  downward  price  trend  will  be 
hastened  by  the  introduction  of  new  baseload  gas  combined- 
cycle  generation  technology,  which  provides  extremely  low- 
cost  power  to  replace  high-cost  output  from  older  fossil  fuel  and 
nuclear  plants. 

After  it  became  clear  that  the  California  deregulation  plan, 
which  went  into  effect  in  March  1998,  would  provide  only  min- 
imal up-front  rate  cuts  because  of  high  charges  for  stranded  cost 
recovery,  some  states  proposed  plans  that  would  directly  man- 
date rate  cuts  of  10  percent  or  more  after  stranded  cost  charges 

TABLE  5-6:    Takeovers  of  U.S.  Investor-Owned 
Utilities  by  Independent  Power  Groups  and  Foreign 
Utilities 


IPP  Group 


lOU 


Status 


Dynegy 
AES 

Cal  Energy 
National  Grid  (UK) 
Scottishpower  (UKI 


lllinova 
CILCORP 

MidAmerican  Energy 

NEES/EUA 

Pacificorp 


Pending 
Closed  9/99 
Closed  3/99 
Pending 
Closed  12/99 


Source:  Electric  Utility  Week. 


were  accounted  for  to  ensure  up- front  savings  for  consumers.  In 
Massachusetts,  rate  cuts  of  10  to  20  percent  have  been  assured 
by  allowing  utilities  to  provide  a  low-cost  "standard  offer"  ser- 
vice for  a  few  years  that  is  based  on  purchases  from  groups  that 
have  bought  their  generation  assets. 

However,  in  Massachusetts  the  energy  component  of  the 
standard  offer  was  set  too  low  at  3.7  cents  per  kilowatt-hour 
(kwh)  and  provided  no  margin  for  competitive  suppliers.  There- 
fore, a  true  retail  market  has  not  developed  in  that  state  and  vir- 
tually all  customers  use  standard  offer  supplies.  Other  states, 
such  as  Connecticut,  Maine,  New  Jersey,  and  Pennsylvania, 
have  reacted  to  this  and  set  higher  energy  rates  or  "shopping 
credits"  in  the  range  of  4  to  6  cents/kwh  to  attract  competitive 
suppliers  to  their  markets.  ( 

Major  cost  reductions  for  retail  users  will  tend  to  take  place 
in  states  that  have  retail  prices  well  above  the  national  average 
of  6.5  cents/kwh  and  have  pushed  the  hardest  for  deregulation.  < 
Therefore,  the  tlrst  major  result  of  restructuring  will  be  to  bringJ 
energy  prices  in  those  states  more  in  line  with  those  in  the  restt 
of  the  country.  A  reduction  in  average  rates  nationwide  shouldj 
follow,  but  some  states  that  now  have  below-average  rates  are 
concerned  that  national  restructuring  will  raise  their  costs  as] 
their  cheap  supplies  How  elsewhere.  I 

With  generally  lower  electricity  prices  nationwide,  con-j 
sumption  will  continue  to  rise  steadily,  but  it  is  unlikely  that 
there  will  be  a  price-related  surge  in  the  demand  for  power,  in 
part  because  of  the  major  drive  over  the  last  1 5  years  to  encour- 
age the  use  of  more  energy-efficient  appliances,  lighting,  indus-j 
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TABLE  5-7:    Recent  Electricity-Gas  iVIergers  and  Acquisitions  in  the  United  States 


Electric  Company 

Gas  Company 

Status 

Name 

Dominion  Resources 

Consolidated  Natural  Gas 

Pending 

Keyspan 

Eastern  Enterprises 

Pending 

Energy  East 

CTG  Resources 

Pending 

Energy  East 

Connecticut  Energy 

Pending 

Energy  East 

Berkshire  Resources 

Pending 

El  Paso  Energy 

Sonat  Energy 

Pending 

Northeast  Utilities 

Yankee  Energy 

Pending 

Southern  Indiana  G&E 

Indiana  Gas 

Pending 

Vectren 

Carolina  P&L 

North  Carolina  NG 

Closed  7/99 

Sempra  Energy 

KN  Energy 

Canceled  6/99 

NiSource  Inc. 

Bay  State  Gas 

Closed  2/99 

Enova  Corp. 

Pacific  Enterprises 

Closed  7/98 

Sempa  Energy 

Portland  General 

Enron 

Closed  4/98 

Long  Island  Lighting 

Brooklyn  Union  Gas 

Closed  5/98 

Midwest  Energy 

KN  Energy 

Closed  4/98 

Western  Resources 

ONEOK 

Closed  12/97 

Houston  Industries 

NorAm  Energy 

Closed  8/97 

Reliant  Energy 

PG&E  Co. 

Valero  Energy 

Closed  7/97 

iiike  Power 

Pan  Energy  Corp. 

Closed  7/97 

Duke  Energy 

let  Sound  P&L 

Washington  Energy 

Closed  7/97 

Puget  Sound 

:0  Energy 

Lykes  Energy  Inc. 

Closed  6/97 

.  ifiCorp 

TCP  Corp. 

Closed  3/97 

Muirce:  Electric  Utility  Week. 


uial  machinery,  and  building  construction  materials.  This  pro- 
duced a  real  demand  reduction  of  about  2  percent,  or  30,000 
\IW.  nationwide  in  1996. 

Since  that  time,  ratepayer-supported  energy  conservation 
efforts  have  been  reduced  or  ended  in  many  states  in  favor  of 
market-based  programs.  However,  a  conservation  infrastructure 
probably  will  remain  in  place,  and  customers  will  be  able  to  get 
conservation  services  from  private  suppliers  or  from  marketers 
as  part  of  energy  sales  packages. 

Other  factors  that  are  expected  to  limit  demand  growth 
include  aging  of  the  population,  which  implies  a  declining 
number  of  persons  per  household,  and  the  increasing  impor- 
tance in  the  economy  of  services  and  trade  jobs  relative  to  tra- 
•  ditional  manufacturing  jobs.  Even  though  commercial  demand 
for  power  will  grow,  these  industries  are  not  as  energy-intensive 
as  manufacturing  is. 

GLOBAL  INDUSTRY  TRENDS  OF  U.S. 
COMPANIES 


Large  U.S. -based  IPPs  and  some  nonregulated  utility  affiliates 
entered  overseas  energy  markets  in  the  early  19y()s  after  oppor- 
tunities to  initiate  new  independent  projects  diminished  in  the 
domestic  market.  Their  activities  included  acquiring  privatized 
assets  and  developing  greenfield  projects,  often  through  com- 
petitive bidding  against  other  energy  groups.  That  trend  intensi- 
fied in  the  mid-1990s  for  several  reasons.  The  intemationai 
marketplace  has  expanded  exponentially  as  governments  have 
sold  existing  generation  and  distribution  companies  and  have 
begun  to  depend  totally  on  foreign  developers  for  the  large  new 
projects  needed  to  keep  up  with  rapid  growth  in  domestic 
demand.  At  the  same  time,  U.S.  utilities  stepped  up  overseas 


expansion  as  another  way  to  create  a  new  nonregulated  revenue 
stream  and  leverage  their  world-class  expertise  in  the  electricity 
business. 

In  the  mid-1990s,  several  large  American  utilities  acquired 
British  regional  electric  utilities  and  made  major  acquisitions  in 
South  America  and  Australia.  Southern  Company  led  the  pack 
by  being  the  first  into  the  British  market  in  1995  and  then  tak- 
ing over  the  Hong  Kong-based  Consolidated  Electric  Power  of 
Asia  in  1997.  Other  utility-related  developers  with  extensive 
overseas  activities  include  Edison  Mission  Energy,  CMS  Gen- 
eration, Duke  Energy,  and  NRG  Energy. 

Among  American  IPP  players,  the  most  successful  overseas 
operator  by  far  is  AES,  which  has  amassed  a  worldwide  portfo- 
lio of  over  20,000  MW  of  capacity  and  has  been  active  in  up  to 
50  countries.  Other  key  U.S.  IPP  players  in  intemationai  mar- 
kets include  Enron  and  International  Generating. 

U.S.  regulators  so  far  have  taken  a  lenient  attitude  toward 
U.S.  utility  investment  in  foreign  electricity  markets  despite 
some  concerns  that  domestic  customers  could  be  affected  nega- 
tively by  bad  overseas  investments.  There  have  been  some 
financial  setbacks,  such  as  a  1997  decision  by  the  new  British 
government  to  impose  a  windfall  profits  tax  on  regional  electric 
companies,  which  resulted  in  over  $1  billion  in  write-offs  by  the 
U.S.  parent  companies.  Also,  the  1998  recession  in  several 
Asian  countries  crimped  development  plans,  and  some  U.S. 
groups,  including  Entergy  and  Dominion  Resources,  have  sold 
off  large  foreign  electric  distribution  assets.  Southern  is  backing 
out  of  some  South  American  countries,  and  AES  has  taken  large 
losses  on  Brazilian  operations  as  a  result  of  that  country's  1998 
devaluation.  Overall,  however,  foreign  investments  have  been 
successful  and  continue  to  grow. 

However,  in  1998  and  1999,  as  the  impact  of  deregulation  in 
the  United  States  grew,  the  balance  shifted  and  U.S.  energy 
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TABLE  5-8:    Electric  Utilities  Industry  (SIC  491 1)  Trends  and  Forecasts 


Percent 
Change 


Year 

1997 

1998 

1999 

2000' 

200  V 

2005' 

2010' 

2015' 

2020' 

98-10 

10-20 

Average  retail  rate  (cents/kwh) 

6.9 

6.7 

6.6 

6.6 

6.1 

6.1 

5.7 

5.5 

5.3 

-1.4 

-0.6 

Revenues  (Sbillions) 

215.6 

216.3 

218.1 

215.1 

212.9 

212.9 

213.8 

222.4 

229.0 

-0.1 

+0.7 

Imports  (Smillions) 

2,123 

2,139 

2,148 

Exports  (Smillions) 

311 

311 

311 

'  Forecast. 

Source:  DRI  McGraw-Hill. 

groups  began  to  focus  more  of  their  resources  on  building  up 
domestic  operations  through  new  plant  construction  and  asset 
purchases.  AES  began  a  campaign  to  secure  new  U.S.  assets,  in 
part  to  balance  its  portfolio  and  calm  shareholders"  jitters  about 
too  much  foreign  exposure.  Entergy  sold  off  over  $4  billion  in 
foreign  assets  and  began  a  round  of  new  power  plant  construc- 
tion in  the  United  States.  Overall  new  plant  construction  in  the 
United  States  mushroomed  from  about  1. ()()()  MW/year  in  the 
mid-199()s  to  15.()(K)  MW/year  by  1999.  At  the  same  time, 
overseas  power  plant  development  peaked  at  abt)ut  33,()()() 
MW/year  and  settled  back  to  about  25,000  MW/year. 

Also,  several  large  European-based  energy  groups  ha\e 
invested  in  the  U.S.  IPP  markets.  They  include  Tractebel  of 
Belgium,  which  bought  the  Te.xas-based  CRSS;  the  French- 
owned  Silhe  Energies,  which  bought  Boston  Edison's  genera- 
tion assets;  and  Britain's  National  Power,  which  now  owns 
American  National  Power. 

Actual  imports  and  exports  of  electricity  are  a  minor  issue 
for  the  U.S.  electricity  industry.  Exports  are  minimal,  and 
imports  have  tended  to  remain  in  the  range  of  $2  billion  per 
year,  or  about  I  percent  of  all  sales  (see  Table  .5-8).  The  main 
source  of  imports  has  been  Canadian  shipments  to  the  northeast 
and  the  upper  midwest,  where  there  is  a  logistic  and  economic 
advantage.  In  New  England,  an  emerging  issue  is  the  competi- 
tion between  low-cost  hydroelectric  power  from  new  Canadian 
projects  and  power  from  efficient  new  plants  in  the  region  that 
are  fueled  by  imported  Canadian  gas. 

U.S.  INDUSTRY  GROWTH  PROJECTIONS 
FOR  THE  NEXT  1  AND  5  YEARS 


Electricity  Prices 

Retail  competition,  a  proliferation  of  suppliers,  low  coal  prices, 
efficient  new  generation  technology,  low  interest  rates,  and 
lower  supplier  reserve  margins  have  all  contributed  to  the  con- 
tinuation of  a  fall  in  electricity  prices.  While  the  ability  of  utili- 
ties to  win  stranded  cost  payments  from  retail  customers 
through  "transition"  charges  will  prevent  a  price  plunge  once 
restructuring  is  complete,  the  collection  of  such  charges  will  be 
limited  to  5  to  10  years,  after  which  the  full  impact  of  competi- 
tive pricing  will  be  felt. 

By  2005.  the  average  nationwide  price  of  electricity  should 
be  1 1.5  percent  lower  than  the  price  m  1997.  which  will  mean 
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an  average  annual  decline  of  roughly  1.4  percent  (see  Table 
5-8).  Regional  price  differentials  should  narrow  as  a  result  of  i 
restructuring  from  a  ma.ximum  of  150  percent  in  the  mid-1990s  - 
to  1 M)  percent  by  the  mid-2()()0s,  measured  by  average  prices  in 
each  region  relative  to  the  average  U.S.  price.  * 

Generating  Capacity  ^ 

Through  the  early  198()s  virtually  all  new  power  plants  were 
built  by  electric  utilities  in  the  context  of  traditional  regulation.  ' 
which  guaranteed  a  specific  rate  of  return  on  new  rate-based  ''j 
additions  and  secured  franchised  distribution  territories.  This  -i 
began  to  change  in  the  mid-1980s  as  federal  law  required  utili-  '  i 
ties  to  buy  supplies  from  qualifying  facilities  under  PURPA  and  i 
state  regulators  adopted  least-cost  planning  rules  that  forced 
utilities  to  seek  competitive  bids  for  new  supplies  and  build  'i 
capacity  themselves  only  when  that  was  economically  justified,  ii 

From  the  mid- 1 980s  to  the  late- 1 990s.  about  half  the  approx-  '  i 
imately  100.000  MW  of  new  generation  capacity  in  the  United  "  i 
States  was  built  by  utilities  and  half  was  built  by  nonutility  gen- 
erators. For  the  utilities,  this  has  included  several  large  nuclear  , 
plants  that  had  been  under  construction  since  the  1970s  as  well  ■ , 
as  a  large  number  of  small  oil-  and  gas-tired  units  to  meet  peak-  ^ : 
ing  needs  without  adding  to  baseload  capacity,  which  has 
remained  sufficient  to  meet  normal  nonpeak  demand. 

U.S.  nuclear  capacity  nearly  doubled  from  55,000  NW  in  * 
1980  to  103.000  MW  in  1990.  However,  since  that  time,  ^ 
nuclear  plant  additions  have  stopped,  with  the  last  one  coming 
in  1995  with  the  Tennessee  Valley  Authority's  I.250-MW  Watts  i 
Bar  I  plant.  No  new  nuclear  plants  have  been  ordered  in  the 
United  States  since  1978.  and  several  projects  have  been  can-  ' 
celed.  Also,  because  of  competition  and  increasingly  tough  i 
.safety  regulations,  the  number  of  nuclear  plants  that  have  i 
closed  before  their  40-year  licenses  expired  has  increased. 

Also  starting  in  1999,  a  lively  market  developed  for  existing  i 
nuclear  capacity  as  specialized  nuclear  generation  companies  i 
began  buying  plants  that  were  put  on  the  market  because  of 
divestiture  rules  or  because  the  utility  owners  did  not  want  to 
deal  with  nuclear  regulations.  The  buyers,  including  AinerGen  j 
and  Entergy,  believe  that  the  plants  can  be  operated  competi-  j 
tively  because  of  the  low  fuel  cost.  They  estimate  that  mostj 
nuclear  capacity  will  gravitate  to  specialized  owners  over  the'' 
next  5  years. 

By  1997,  nonutility  generators  owned  70,301  MW.  or  8.4 
percent  of  generation  capacity,  in  the  United  States  and  pro- 
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duccd  416.6  billion  kwii  of  L'licigy,  I  \  .5  percent  ol  U.S.  oulpul 
(see  Tables  S-  \  and  3-2).  Cogeneratoi  s,  which  also  sell  sleani  to 
industrial  iiosls,  supplied  about  ^).2  percent  of  Iota!  energy,  sell- 
ing about  hall  their  output  to  utilities.  Small  power  producers, 
mainly  small  hydroelecric  units,  contributed  1 .3  percent  of  sup- 
ply, and  IPP  jilants  now  provide  less  than  I  percent  of  total 
energy. 

However,  this  situation  is  changing  rapidly  lor  several  rea- 
sons, including  deregulation,  weather  trends,  and  a  perceived 
capacity  shortage.  The  total  amount  of  capacity  is  beginning  to 
rise  rapidly,  and  the  percentage  of  capacity  that  is  non-utility- 
owned  also  is  increasing. 

The  capacity  shortage  became  apparent  in  199S  and  1999 
but  was  due  to  several  longer-term  trends.  Utilities"  additions  to 
capacity  virtually  stopped  in  the  mid- 1 99()s  because  ot  the  trend 
toward  lower  reserve  margins  and  the  advent  ot  restructuring, 
which  made  recovery  of  plant  investment  costs  uncertain.  Many 
states  have  set  a  cutoff  date  for  restructuring  plans,  after  which 
utilities  cannot  claim  stranded  cost  recovery  for  new  invest- 
ments. Most  utilities  simply  stopped  adding  capacity,  and  by 
1997  Southern  Company  was  considered  unconventional 
because  of  its  proposal  to  build  2,()()()  MW  of  new  gas-fired 
capacity  in  Mississippi  and  Alabama  under  normal  rate  regula- 
tion. It  won  stale  approval  only  after  pledging  not  to  seek 
stranded  cost  recovery  for  those  projects. 

At  the  same  time,  growth  in  the  cogeneration  and  small 
power  sectt)r  has  stalled  as  the  rates  providers  are  offered  by 
utdities  for  such  power  have  dropped  with  the  overall  trend 
toward  lower  prices.  This  has  made  it  almost  impossible  for 
new  cogeneration  plants  to  get  contracts  under  PURPA  rules. 
This  situation  may  change  somewhat,  as  some  states  have 
passed  rules  requiring  competitive  energy  sellers  in  deregulated 
markets  to  use  a  fixed  percentage  of  power  from  renewable  and 
cogeneration  sources. 

By  1998,  however,  as  deregulation  took  hold  in  several 
areas,  the  highly  favorable  economic  structure  of  new  gas-tired 
combined  cycle  generation  led  to  a  surge  in  proposals  for  new 
projects  in  several  regions,  including  California,  Te.xas,  the 
northeast,  and  the  midwest.  This  building  boom  was  expedited 
by  unusually  hot  summer  weather  in  1998  and  1999  in  the  east- 
ern half  of  the  country  and  the  Mississippi  Valley,  which  led  to 
Nome  power  shortages  and  price  spikes  in  spot  markets.  This 


resulted  in  a  new  wave  of  project  proposals,  especially  in  the 
southeast  and  the  midwest. 

Assets  sales  totaling  close  to  7(),()()()  MW  doubled  the 
amount  of  noniegulated  generation  in  the  United  States  by 
1999,  and  analysis  jiredict  that  between  asset  sales  and  new 
capacity  additions,  the  I  Pi'  share  of  U.S.  electricity  capacity 
will  increase  to  close  to  2{)(), ()()()  MW,  or  about  2."^  percent  of  the 
national  total,  by  2002,  with  about  15  large  energy  groups  hold- 
ing over  hall  the  assets.  Ciroups  with  integrated  marketing  arms 
should  be  able  to  offer  energy  in  the  range  of  2  to  3  cent.s/kwh, 
lorcing  down  prices  in  the  entire  market. 

In  the  mid-l99()s,  coal  with  about  .S6  percent  and  nuclear 
with  about  22  percent  were  by  far  the  main  fuel  sources  for  U.S. 
power  plants.  However,  this  has  begun  to  change.  Gas  use 
should  rise  steadily  from  a  base  of  about  10  percent  as  new 
capacity  under  construction  comes  on  line,  and  nuclear  use  is 
expected  to  drop  gradually  as  no  new  plants  are  added  and 
retirements  continue.  Coal  also  may  be  affected  by  tougher 
emission  standards  and  the  gradual  retirement  of  older  plants 
but  should  remain  the  dominant  fuel  for  the  next  decade.  Hydro 
should  remain  steady  at  about  10  percent,  and  oil.  now  under  2 
percent,  should  continue  to  fade. 

Electricity  Consumption 

Electricity  consumption  rose  steadily  in  the  mid-1990s  at  a  rate 
somewhat  below  I  percent  annually,  and  electricity  use  gener- 
ally has  grown  faster  than  has  the  use  of  t)ther  energy  sources. 
Demand  for  electricity  is  expected  to  grow  1  ..^  percent  per  year 
between  1996  and  2010,  driven  especially  by  increases  in  com- 
mercial and  industrial  demand.  Residential  growth  will  remain 
flat  at  I  percent  per  year.  Total  demand  should  top  3.5  trillion 
kwh  by  the  year  2005  (see  Table  5-9). 

The  value  of  electricity  sales  in  the  United  States  in  1999 
was  estimated  at  $218.1  billion.  Sales  in  constant  dollars  have 
risen  just  over  2  percent  per  year  since  the  early  I99()s.  This 
growth  will  flatten  out  through  the  next  decade  as  rate  decreases 
offset  growth  in  demand  (see  Table  5-9). 

Commercial 

Electricity  consumption  in  the  commercial  sector  traditionally 
has  been  lower  than  that  in  the  industrial  and  residential  sectors, 
accounting  for  32. 1  percent  of  total  demand  in  1999.  However, 
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billions  of  kilowatt-hours) 


Percent 
Change 


1997 

1998 

1999 

2000' 

2oor 

2005' 

2010' 

2015' 

2020' 

98-10 

10-20 

Commercial 

996 

1,028 

1,038 

1,060 

1,074 

1,146 

1,246 

1,339 

1,400 

1.6 

1.2 

Industrial 

1,032 

1,058 

1,052 

1,066 

1,082 

1,177 

1,300 

1,409 

1,505 

1.7 

1.5 

Residential 

1,071 

1,126 

1,103 

1,124 

1,136 

1,175 

1,223 

1,296 

1,375 

0.7 

1.2 

Other 

9 

7 

9 

8 

7 

8 

9 

9 

9 

Total 

3,108 

3,219 

3,202 

3,258 

3,299 

3,506 

3,778 

4,053 

4,289 

1.3 

1.3 

'  Forecast. 

Source:  DRI  McGraw-Hill. 
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this  sector  showed  strong  growth  in  the  early  1990s  and  is  pre- 
dicted to  increase  its  use  of  electricity  1.6  percent  per  year 
through  2010.  surpassing  residential  use  in  that  year  (see  Table 
5-9).  This  strong  growth  has  been  pushed  by  the  explosion  in 
personal  computing  over  the  last  15  years,  along  with  increased 
use  of  photocopiers,  printers,  fax  machines,  and  communica- 
tions devices.  Indoor  shopping  centers,  amusement  complexes, 
and  mass  transit  systems  have  increased  the  demand  for  elec- 
tricity in  this  .sector. 

Over  time,  the  amount  of  electricity  used  per  square  foot  has 
increased.  If  that  trend  continues,  it  should  raise  the  electricity 
intensity  of  the  commercial  sector  to  46  percent  by  2002  from 
44.5  percent  in  1995.  In  addition  to  gas  absorption  chillers  and 
some  gas  heat  pumps  in  specialized  locations,  electricity  has 
captured  the  commercial  sectors'  growth  markets.  A  1 .5  percent 
annual  growth  rate  in  commercial  square  footage  combined 
with  a  rise  of  0.25  percent  per  year  in  electricity  used  per  square 
foot  will  lead  to  an  expected  1 .6  percent  annual  growth  increase 
through  2010. 

Commercial  users  have  been  less  vocal  in  pushing  for  retail 
competition  but  are  expected  to  make  major  use  of  competitive 
energy  sellers  and  special  purchasing  and  load  aggregation 
techniques  once  that  choice  becomes  available.  Large  institu- 
tional users  such  as  school  districts,  hospitals,  and  state  govern- 
ments also  have  made  aggressive  efforts  to  tap  the  competitive 
market. 

Industrial 

The  industrial  sector,  with  total  usage  of  1.2  trillion  kwh  per 
year,  is  the  largest  consumer  of  electricity  in  the  United  States, 
including  both  purchases  from  outside  sources  and  self- 
generation.  This  sector  purchased  just  over  1  trillion  kwh  from 
utilities  and  other  generators  in  1999.  and  demand  growth  is 
expected  to  continue  in  the  range  of  1.7  percent  per  year 
through  2010  and  then  drop  off  slightly  (see  Table  5-9). 

While  industrial  users  have  greatly  improved  their  efficiency 
in  the  use  of  power  in  the  last  10  years,  this  has  been  closely 
matched  by  growth  in  new  applications  for  electricity  in  auto- 
mated production  lines,  robotics,  computers,  and  heating  sys- 
tems. In  this  period,  industrial  use  of  other  fossil  fuels  has 
declined  fairly  steadily,  driven  by  high  prices,  environmental 
pressures,  and  the  shift  of  the  industrial  mix  away  from  so- 
called  smokestack  industries.  From  just  15  percent  of  final 
industrial  energy  consumption  in  1980  (excluding  raw  material 
uses),  electricity  now  accounts  for  almost  25  percent  of  total 
industrial  energy  usage. 

Industrial  users  have  been  able  to  win  major  price  conces- 
sions from  utilities  in  recent  years,  especially  in  high-cost 
states,  where  they  have  made  a  legitimate  case  that  they  will  be 
forced  to  move  their  operations  out  of  state  unless  they  get 
energy  at  lower  prices.  They  also  have  played  a  key  political 
role  in  pushing  state  governments  to  consider  retail  competi- 
tion. However,  because  of  this  early  success,  they  generally  will 
tend  to  get  smaller  new  price  gains  than  other  classes  will  once 
competition  starts. 


Residential 

Residential  use  at  1.1  trillion  kwh  in  1999  accounts  for  34.2 
percent  of  U.S.  electricity  consumption.  While  residential  use 
rose  in  the  early  1990s,  it  is  expected  to  stabilize  at  a  steady 
average  annual  growth  rate  of  about  1  percent  over  the  next  1 0 
to  20  years,  (see  Table  5-9).  This  slow  growth  will  be  caused  by 
the  modest  overall  growth  in  the  population  and  in  household 
formation.  Also,  gas  is  expected  to  share  in  the  growth  in  resi- 
dential energy  use,  along  with  electricity,  over  the  survey 
period.  Gas  provides  competition  in  traditional  areas  of  cook- 
ing, water  heating,  and  clothes  drying  and  increasingly  in  space 
heating  and  cooling  as  gas  heat  pumps  gain  market  share. 

Home  energy  savings  resulting  from  more  energy-efficient 
appliances  and  promotions  that  encourage  the  use  of  such  appli- 
ances and  lighting  will  be  offset  by  the  increased  use  of  appli- 
ances and  a  modest  gain  in  electricity-heated  homes,  keeping 
energy  use  per  person  constant  during  this  period.  With  the 
faster  growth  of  demand  for  electricity  in  the  commercial  and 
industrial  sectors,  residential  use  gradually  will  fall  below  one- 
third  of  total  U.S.  demand  after  2005. 

Electricity  Trading 

Since  the  passage  of  the  1992  Energy  Policy  Act.  which  encour- 
aged a  greater  use  of  regional  transmission  grids  for  energy 
trading,  energy  sales  on  the  wholesale  market  have  risen  dra- 
matically. These  sales  are  carried  out  by  a  large  group  of  energy 
marketers  and  brokers  that  are  licensed  by  FERC  to  deal  at  mar- 
ket rates. 

In  1998.  energy  marketers  handled  2.3  trillion  kwh  of  whole- 
sale energy  sales,  twice  the  1997  level  and  a  lO-fold  increase 
over  the  1996  level.  In  1999.  marketers  were  expected  to  exceed 
2.5  trillion  kwh  in  sales.  The  volumes  handled  by  markets  do 
not  include  about  1.5  trillion  kwh  in  wholesale  sales  made  by 
utility  affiliates  directly  to  their  own  operating  companies  or  to 
other  utilities.  Leading  national  energy  marketers  by  .sales  vol- 
ume in  1998  included  Enron.  Southern  Energy  Marketing, 
PG&E  Energy,  and  Aquila  Power.  Overall,  about  150  separate 
marketers  were  registered  with  FERC  and  reported  some  trad- 
ing activity  in  1998. 

In  1998,  futures  trading  in  electricity  began  to  emerge,  with 
large  commodity  exchanges  in  New  York  and  Chicago  setting 
up  trading  hubs. 

Because  of  the  spring  price  fluctuations  in  1998  and  1999  in 
wholesale  markets,  as  a  result  of  especially  weather-related 
demand  spikes,  markets  have  deemphasized  speculative  trading 
that  is  based  on  market  supplies  and  focused  on  asset-based 
trading  in  which  they  deal  in  energy  volumes  backed  by  physi- 
cal generation  assets  that  usually  are  owned  by  the  same  corpo- 
ration or  are  under  firm  contract. 

Also  in  1998  and  1999,  specialized  retail  marketers  began  to 
emerge,  focused  on  state  markets  where  deregulation  had 
occurred.  However,  the  slow  start-up  of  retail  competition  in  key 
states  has  hampered  development.  Retail  marketers  are  divided 
into  groups  that  cater  to  large  business  users  and  groups  that 
carry  out  mass  marketing  to  residential  and  small  business  users. 
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CONCLUSIONS 


■      (i  L  ()  S  S  A  R  Y 


The  movement  loward  restructuring  of  the  U.S.  electricity 
industry  appeared  lo  gain  irreversible  momentum  in  the  late 
I9')()s,  and  the  only  tjuestions  now  are  how  many  states  will 
voluntarily  change  to  a  deregulated  system  and  whether  federal 
legislation  will  force  the  others  to  follow  suit  or  allow  the  sys- 
tem lo  evolve  with  both  regulated  and  deregulated  states. 

I'or  the  electricity  supply  industry,  the  introduction  of  choice 
will  shift  the  f(Kus  of  regulation  but  not  eliminate  it.  Unbundled 
generation  and  energy  marketing  activities  will  be  free  from  tra- 
ditional rate  regulation  but  still  come  under  scrutiny  friMii 
FERC  and  state  commissions,  especially  in  regard  to  market 
power  and  environmental  issues.  Most  states  will  have  a  simple 
procedure  for  registering  marketers  hut  also  will  impose  a  code 
of  conduct  to  ensure  fair  competition  and  protect  retail  cus- 
tomers from  shady  sales  practices. 

Existing  utilities  generally  will  retain  their  transmission 
assets,  but  transmission  rates  and  access  issues  will  be  super- 
vised by  the  new  ISO  groups,  usually  at  the  regional  level.  ISOs 
also  will  control  system  expansion  and  other  reliability-related 
issues  and  manage  regional  pools  for  energy,  capacity,  reserves, 
and  ancillary  services. 

The  distribution  operations  of  current  utilities  generally 
will  remain  intact.  These  utilities  will  serve  the  same  fran- 
chise areas  under  regulated  distribution  rates  with  an  obliga- 
tion to  serve,  provide  default  service,  and  collect  stranded  cost 
charges. 

A  key  question  remains  how  quickly  true  competitive  retail 
markets  will  develop  in  states  that  have  deregulated. 

Paul  Kemezis,  Electric  Utility  Week.  (931)  69.S-3485.  Decem- 
ber 1999. 
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British  thermal  unit  (Htu):  The  standard  unit  for  measuring  quanti- 
ties of  hca(  energy,  such  as  the  heat  content  ol  luel.  A  Mtu  is  the 
amount  ol  heat  energy  rct|uired  to  raise  the  temperature  ol  I  pound 
ol  water  I  degree  Eahrenheit. 

Cogeneration:  lilectricity  generation  in  which  both  electrical  energy 
and  excess  heat  are  produced.  The  heat,  usually  in  the  form  of 
steam,  is  sold  as  a  separate  commodity  to  a  host  industrial  user. 
Power  output  front  the  plant  may  be  sold  directly  to  the  host  indus- 
try, the  local  electric  utility,  or  both.  Cogeneration  plants  can  be 
owned  by  the  iiulustrial  host  or  an  intlependeiit  developer 

Combined  cycle  unit:  A  type  of  generation  unit,  usually  gas-  oi  oil- 
lired,  that  uses  waste  heat  from  an  initial  combustion  turbine  cycle 
to  assist  a  second  topping  combustion  cycle,  creating  extra  elli- 
ciencies  in  fuel  use.  Gas-fired  comhinetl  cycle  units  in  the  range  of 
4()(>  to  600  MW  currently  represent  the  leading-edge  technology 
for  new  baseload  plants  in  the  United  States. 

Electricity  intensity:  Energy  used  per  dollar  of  gross  domestic  prod- 
uct (GDP)  measured  in  real  dollars  is  referred  lo  as  cncri^y  inten- 
sity: electricity  used  per  dollar  of  GDP  in  real  dollars  is  referred  lo 
as  electricity  iiuensity. 

F;iectricity  used  per  square  foot:  The  average  number  of  kilowatt- 
hours  used  per  square  foot  of  a  building  or  building  sector,  such  as 
commercial  buildings. 

End-use  .sectors:  Residential,  commercial,  industrial,  and  Iransporta- 
lion  markets  in  which  energy  is  sold  at  retail. 

Einal  demand:  The  demand  for  electricity,  natural  gas,  coal,  and  oil. 
excluding  the  demand  for  those  fuels  when  they  are  used  to  gener- 
ate electricity. 

Independent  power  producers  (IPPs):  Private  companies  that 
develop,  own.  or  operate  electric  power  plants  and  sell  power  on  the 
wholesale  market  mostly  to  utilities  and  do  not  have  a  responsibil- 
ity to  serve  a  retail  load.  IPPs  also  are  defined  as  a  class  of  large 
nonutility  generators  that  produce  electricity  only  antl  are  not 
cogeneration  plants  or  small  power  producers. 

Investor-owned  utilities  (lOHs):  Utilities  that  are  financed  by  the 
sales  of  securities  and  whose  business  operations  aie  overseen  by  a 
board  representing  their  shareholders. 

Namepiate  capacity:  The  guaranteed  continuous  output  in  megawatts 
of  an  electricity  generation  plant  when  it  operates  under  optimal 
conditions. 

Nonutility  generators  (NUGs):  A  broad  class  of  privately  owned 
power  generators  that  sell  power  in  wholesale  markets.  L'nlike  tra- 
ditional vertically  integrated  utilities,  they  do  not  sell  directly  to 
retail  users  in  franchise  territories,  although  this  is  changing  with 
the  advent  of  restructuring.  NUGs  include  cogenerators,  small 
power  producers,  and  IPPs. 

Qualifying  facilities  (QFs):  Nonutility  generation  plants  that  have  a 
special  status  under  the  1978  Public  Utilities  Regulatory  Policy  Act 
and  have  the  right  to  sell  their  power  to  utilities  if  they  can  meet  a 
utility's  avoided  cost.  QFs  include  cogeneration  plants  and  small 
power  units  fueled  by  renewable  energy  sources. 

Restructuring:  Action  by  a  state  government  or  the  federal  govern- 
ment that  requires  utilities  to  unbundle  their  operations  into  separate 
generation,  transmission,  and  distribution  companies"  wires  and 
allows  retail  customers  to  access  the  competitive  market  directly. 

Self-generation:  Production  of  electricity  on  site  by  a  retail  customer 
for  the  customer's  use  as  an  alternative  to  buying  from  the  local 
utility. 


Electricity  Production  and  Sales  5-11 


Small  power  producers  (SPPs):  Private  nonutility  power  producers 
whose  generating  facilities  use  renewable  resources  and  produce 
power  below  a  set  capacity. 

Standard  offer:  A  set  rate  for  electricity  offered  by  a  restructured  dis- 
tribution utility  to  its  retail  customers  as  an  alternative  to  buying 
from  outside  suppliers.  Standard  offers  usually  are  set  for  transition 
periods  of  up  to  4  years  and  set  an  energy  market  ceiling  that  com- 
petitive suppliers  must  beat  to  gain  customers. 

Stranded  costs:  The  value  of  generation  assets  owned  by  utilities  that 
become  too  costly  to  operate  once  restructuring  takes  place  and 
retail  users  can  access  competitive  supplies  at  lower  market-based 


costs.  Most  state  and  federal  restructuring  proposals  allow  utilities 
to  recover  some  or  all  of  their  stranded  costs,  usually  through  a  uni- 
versal "transition"  charge  on  all  retail  users  over  a  fixed  period. 
Unbundling:  The  process  of  separating  the  generation,  transmission, 
and  distribution  assets  of  vertically  integrated  utilities  into  distinct 
operating  units  that  can  be  individual  subsidiaries  of  a  parent  cor- 
poration or  can  be  divested  into  independent  unaffiliated  compa- 
nies. Also  refers  to  the  practice  of  breaking  down  utility  rates  into 
separate  energy,  transmission,  and  generation  components  as  a  pre- 
liminary step  toward  restructuring. 
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CONSTRUCTION 
Economic  and  Trade  Trends. 


U.S.  Construction  by  Demand 
Sector,  1999 

Total  new  construction:  $565.4  billion 


Public  works 
22% 


Residential 


Private 
nonresidential 
33% 


Source'  Estimates  by  the  U  S  Department  of  Co 
International  Trade  Administration 


International  Design  Firms' 
Market  Share,  1998 

Total  revenues  =  $17  billion 


United  States 
43% 


Netherlands 
13% 


United  Kingdom  Canada 
7%  8% 

Source  Engmeenng  News-Record 


International  Contractors' 
Market  Share,  1998 

Total  revenues  =  $116  billion 


South  Korea 
4% 

China 
4% 


Canada 
0% 

United  Kingdom 
4% 
Netherlands 
4% 


Germany 
12% 

Source:  Engineering  News-Record 


Markets  for  U.S.  Exports  of 
Construction  Services,  1998 

Total  exports:  $4,053  million 


Canada 
$87  million 


Asia  and  Pacific 
$1,379  million 


Latin  America  and  Other 
Western  Hemisphere 

$624  million 


Europe 

$880  million 


Middle  East 
$699  million 


Africa 

$383  million 


Source:  U  S,  Department  of  Commerce  Bureau  of  Economic  Analysis. 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Construction 


OVERVIEW 


INDUSTRY  DEFINITION  This  chapter  covers  construction  contracting 
(SIC  15,  16,  17).  Architectural,  engineering,  and  surveying  services  (SIC  8710) 
are  not  included  in  the  domestic  analyses,  but  their  international  activities  are 
covered  in  the  analysis  of  the  international  contracting  subsector.  This  chapter 
does  not  cover  real  estate  (SIC  65),  manufactured  housing  (SIC  245),  construc- 
tion equipment  (SIC  3462),  and  construction  equipment  leasing  (SIC  735). 

GLOBAL  CONSTRUCTION  TRENDS 


In  the  year  2000,  the  constant  dollar  value  of  new  construction 
put  in  place  is  expected  to  increase  1  percent  from  its  record 
level  in  1999.  The  home  building  sector  will  dip  slightly  because 
of  higher  interest  rates  (see  Table  6-1 ).  Nonresidential  construc- 
tion will  gain  2  percent  from  the  1999  level.  Public  works  con- 
struction will  increase  3  percent  over  the  1999  level  as  a  result  of 
increasing  federal  and  state  government  investment  in  infra- 
structure. U.S.  exports  of  construction  services  will  decline 
about  5  percent  because  of  lackluster  foreign  construction  mar- 
kets and  tight  capacity  in  the  domestic  market. 

TABLE  6-1:    Cdnstruction  Trends  and  Projections 


The  United  States  is  one  of  the  leading  construction  markets  in 
the  world,  employing  7.9  million  workers  and  accounting  for 
nearly  8  percent  of  U.S.  gross  domestic  product  (GDP).  Nev- 
ertheless, about  80  percent  of  the  world's  construction  activity 
occurs  outside  the  United  States.  Enterprising  American  con- 
struction and  engineering  firms  have  been  successful  competi- 
tors in  the  international  contracting  business,  although  most  of 
their  overseas  construction  is  done  by  foreign  affiliates  that  use 
local  labor  rather  than  involving  cross-border  exports  of  U.S. 
services. 


1995 

1996 

1997 

1998 

1999' 

2000' 

Value  of  new  construction  put  in  place  ($  billions)-' 

537.4 

583.4 

618.2 

665.4 

700.0 

Value  of  new  construction  put  in  place  (1992  $billions)' 

477.4 

506.5 

520.1 

544.6 

565 

568 

Number  of  private  housing  starts  (thousands  of  units) 

1,354 

1,477 

1,475 

1,630 

1,660 

1,550 

Shipnnents  of  mobile  honnes  (thousands  of  units)" 

340 

363 

353 

373 

375 

360 

International  construction  contracts,  U.S.  companies  (Smillions)^ 

18,900 

22,800 

24,600 

28,246 

29,000 

Exports  of  construction  services  (Smillions)' 

2,550 

3,560 

4,084 

4,300 

4,100 

Imports  of  construction  services  ($millions)^ 

345 

489 

346 

450 

480 

Employees  (thousands)' 

5,158 

5,400 

5,600 

6,300 

6,300 

Self-employed  workers  (thousands) 

1,455 

1,475 

1,500 

1,550 

1,600 

Average  hourly  earnings  of  construction  workers  ($) 

15.09 

15.46 

16.00 

16.60 

17.22 

Construction  cost  index  (1992  =  100) 

112.5 

115.0 

118.7 

122.0 

127.0 

1  Producer  price  index  for  construction  materials  (1982  =  100) 

138.8 

139.6 

146.5 

146.8 

150.0 

'  Estimated. 
^  Forecast. 

'  The  data  on  new  construction  put  in  place  do  not  include  maintenance  and  repair  work. 
"Manufactured  Housing  Institute  and  U.S.  Bureau  of  the  Census. 
^  Proprietors  and  working  partners,  not  counted  as  employees. 
'  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis. 

'  Based  on  establishments  surveyed  by  the  Bureau  of  Labor  Statistics.  Excludes  self-employed  workers. 

Source;  U.S.  Department  of  Commerce:  Bureau  of  Census,  International  Trade  Administration;  U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics. 
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U.S.  exports  of  construction  services  measured  on  a  cross- 
border  transactions  basis  totaled  over  $4  billion  in  1998.  The 
actual  value  of  contracts  won  by  American-owned  companies 
was  much  larger  at  over  $28  billion.  The  difference  can  be 
explained  chiefly  by  the  fact  that  cross-border  transactions 
exclude  most  construction  done  by  foreign  affiliates,  subcon- 
tractors, and  labor  forces.  Legal  U.S.  imports  of  construction 
.services  were  about  $0.6  billion,  giving  the  United  States  a 
large  surplus  in  the  balance  of  trade  in  construction  services. 
Most  U.S.  exports  of  construction  services  involve  management 
services,  engineering  know-how.  and  specialized  technology. 


U.S.  CONSTRUCTION  INDUSTRY  

In  1999,  the  inflation-adjusted  value  of  new  construction  put  in 
place  increased  4  percent  to  set  an  all-time  record.  (The  1999  cur- 
rent dollar  value  of  about  $700  billion  is  also  an  all-time  record.) 
This  performance  was  partly  the  result  of  a  small  increase  in  the 

TABLE  6-2:    Value  of  Construction  Put  in  Place 

(billions  of  1992  dollars;  percent) 


number  of  housing  starts  to  1 .66  million  units.  Public  works  con- 
stniction  increased  5  percent,  led  by  increases  in  school  and  road 
construction.  Private  nonresidential  construction  increa.sed  mod- 
estly to  set  a  new  record,  with  commercial  buildings  and  utilities 
accounting  for  most  of  the  gain  (see  Table  6-2). 

Residential  remodeling  and  repair  work  increased  in  1999. 
reflecting  the  growing  stock  of  housing  and  a  heavy  turnover  of 
used  homes.  Although  the  data  for  maintenance  and  repair  con- 
struction are  not  as  complete  as  those  for  new  construction,  the 
available  information  indicates  that  1999  was  a  record  year  for 
maintenance  and  repair  work.  Nonresidential  building  improve- 
ments (commercial  remodeling  and  renovation)  also  appeared 
to  be  at  record  levels. 

The  value  of  new  construction  put  in  place  as  a  percentage  of 
GDP  (about  7.8  percent  in  1999)  has  risen  slightly  in  recenl 
years  but  is  well  below  the  post- World  War  II  peak  of  1  1 .9  per- 
cent attained  in  1966.  This  measure  tends  to  understate  the 
importance  of  construction  in  the  economy  because  several 
types  of  construction  activity  that  are  not  included  in  new  con- 


Percent  Change^ 


Type  of  Construction 

1997' 

1998^ 

- 

1999' 

- 

2000' 

2004' 

98-99 

99-00 

99-04  - 

Total  new  construction 

520.1 

544.6 

565.4 

567.7 

597.5 

4 

1 

1  ! 

Residential 

221.8 

239.2 

252  7 

246.5 

251.8 

6 

-2 

-0 

Single-family 

137.2 

153.9 

163.6 

155.4 

155.6 

6 

-5 

-1 

Multifamily 

19.1 

19.9 

21.1 

21.7 

21.1 

6 

3 

0  ■ 

Home  improvement 

65.5 

65.4 

68.0 

69.4 

75  1 

4 

2 

2  ; 

Private  nonresidential 

177.0 

185.1 

186.2 

190.0 

194.8 

1 

2 

1  , 

Manufacturing  facilities 

26.4 

26.3 

22  1 

21.7 

25.6 

-16 

-2 

3 

Office 

28.9 

33.8 

37.2 

39.8 

37.2 

10 

5 

0 

Hotels  and  motels 

10.9 

12.1 

13.0 

13.3 

13.0 

7 

2 

0  3 

Other  commercial 

43.6 

43.7 

44,1 

44.1 

39.9 

1 

0 

-2  i 

Religious 

4.9 

5.5 

6.2 

6.3 

6.8 

12 

2 

2  1 

Educational 

7.3 

7.8 

7.0 

7.2 

8.5 

-10 

2 

4  5 

Hospital  and  institutional 

11.4 

11.1 

10.3 

10.5 

12.0 

-7 

2 

3  • 

Miscellaneous  buildings 

7.8 

7.6 

8.4 

8.5 

9.2 

10 

2 

2 

Telecommunications 

10.0 

10.6 

11.0 

11.5 

12.8 

4 

4 

3  ■ 

Railroads 

4.2 

4.5 

4.6 

4.7 

4.9 

3 

2 

1  j 

Electric  utilities 

9.8 

9.8 

9.8 

10.0 

11.4 

0 

2 

3  . 

Gas  utilities 

5.8 

5.7 

5.8 

5.8 

6.4 

2 

0 

2 

Petroleum  pipelines 

0.8 

1.1 

1.1 

1.1 

1.0 

0 

3 

-2 

Farm  structures 

3.2 

3.2 

3.2 

3.2 

3.6 

1 

-2 

2  i 

Miscellaneous  structures 

2.0 

2.3 

2.3 

2.4 

2.6 

2 

2 

2  , 

Public  works 

121.3 

120.3 

126.4 

131.2 

151.0 

5 

3 

I  1 

Housing  and  redevelopment 

3.2 

3.3 

3.1 

3.1 

3.4 

-7 

2 

Federal  industrial 

0.8 

0.8 

0.7 

0.8 

1.0 

-10 

7 

6 

Educational 

24.3 

24.3 

25  8 

26.8 

29.9 

6 

4 

3 

Hospital 

4.2 

3.3 

3.1 

3.2 

3.5 

-5 

1 

2  + 

Other  public  buildings 

20.9 

22.1 

22.1 

22.3 

25.6 

0 

1 

3 

Highways 

37.8 

37.5 

40.5 

43.7 

54.2 

8 

8 

6  ; 

Military  facilities 

2.2 

2.1 

1.8 

1.7 

1.5 

-15 

-7 

-4 

Conservation  and  development 

4.8 

4.7 

5.0 

5.0 

5.3 

7 

0 

1 

Sewer  systems 

7.8 

7.4 

8.1 

8.1 

8.6 

10 

0 

1 

Water  supply 

4.8 

4.9 

5.5 

5.5 

6.4 

12 

1 

3 

Miscellaneous  public  structures 

10.5 

9.9 

10.7 

10.9 

11,8 

8 

2 

2 

'  Estimate. 
'  Forecast. 

^  Average  annual  rate  of  growth. 

Percent  changes  calculated  on  unrounded  data.  Va'ues  may  not  sum  to  totals  due  to  Independent  rounding. 
Source:  U.S.  Department  of  Commerce:  Bureau  of  Census,  International  Trade  Administration. 
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striiclioii  (.lata  liavc  grown  rapidly  in  tlic  last  decade,  includini; 
maintenance  and  repair,  some  commercial  and  intlnstrial  reno- 
vation, factory-built  structures,  and  environmental  restoration. 

Construction  costs  increased  about  4  percent  in  as  mea- 

sured by  the  U.S.  Bureau  ot  the  Census's  fixed-weight  construc- 
tion cost  deflator.  This  was  faster  than  the  average  annual  rate  of 
increase  during  the  previous  3  years  and  J'aster  than  the  rale  of 
increase  in  the  consumer  price  index.  Prices  Ibr  building  materi- 
als rose  an  average  of  abtjut  2  percent  in  1999,  although  there 
were  serious  materials  shortages  during  the  peak  construction 
season,  laind  prices  appear  to  be  escalating,  and  double-digit 
increases  are  common  in  some  of  the  stronger  markets.  (Land 
prices  are  not  included  in  the  construction  cost  index.)  hisurance 
and  bonding  costs  have  conlinued  to  increase,  although  the  over- 
all availability  of  insiuance  is  better.  Labor  costs  have  increased 
because  of  tight  labor  markets,  with  average  hourly  earnings  of 
construction  workers  increasing  about  4  percent  in  1999  (see 
Table  6- 1 ). 

There  were  an  estimated  6.3  million  employees  in  the  con- 
struction industry  in  1999,  about  the  same  as  the  i99iS  level, 
which  was  an  all-time  record,  hi  addition,  about  1.6  million 
people  are  self-employed  in  construction  as  proprietors  and 
working  partners,  and  so  the  total  number  of  persons  employed 
m  the  industry  is  about  7.9  million.  Construction  is  one  of  the 
higher-paying  industries  in  the  United  States  as  measured  by 
average  hourly  and  weekly  earnings  (see  Table  6-1 ). 

OUTLOOK  FOR  2000 


The  constant  dollar  value  of  new  construction  in  the  year  2()()()  is 
expected  to  increase  slightly  from  ihe  1999  level  to  set  anothei' 
record.  Home  building  will  lag  behind  nonresidential  construc- 
tion (see  Tables  6-1  and  6-2).  The  most  promising  markets  are 
commercial  buildings,  educational  buildings,  highways,  and  elec- 
tric utilities.  The  weaker  construction  markets  will  be  factories, 
military  facilities,  and  single-family  homes.  (Detailed  prospects 
for  various  types  of  construction  are  discussed  in  the  subsector 
sections  of  this  chapter. ) 

Housing  stalls  are  expected  to  be  about  1.55  million  units  in 
the  year  2000.  about  5  percent  lower  than  the  figure  in  1 999.  This 
drop  is  entirely  attributable  to  single-family  housing  starts,  which 
are  projected  to  decrea.se  6  percent  to  1 .05  million  units.  Private 
nonresidential  construction  will  be  about  2  percent  higher  than  in 
1999,  with  declines  in  factory  construction  offset  by  gains  in 
other  categories.  Public  works  construction  are  expected  to 
increase  in  2000  as  a  result  of  increases  in  federal,  state,  and  local 
constiiietion  expenditures. 

OUTLOOK  TO  2004 


Between  2000  and  2004.  new  construction  is  expected  to  increase 
modestly  from  current  levels.  The  overall  growth  rate  for  con- 
struction will  be  about  1  percent  annually,  compared  with  2  per- 
cent for  GDP.  Public  works  constaiction  is  expected  to  increase 


faster  than  is  private  nonresidential  construction.  Remodeling  and 
repair  construction  is  ex|iected  to  increase  at  about  the  same  rate 
asCDP 

A  key  factor  supporting  construction  during  the  next  5  years 
will  be  stable  or  even  declining  interest  rates  after  the  year 
2()()().  This  forecast  assumes  a  very  small  federal  deficit  and 
modest  inflation  rates,  which  should  lead  to  lower  interest  rates 
and  a  fairly  good  macroeconomic  climate  for  construction. 

Despite  the  record  levels  of  commercial  building  construction, 
supply  and  demand  are  not  wildly  out  of  line  as  they  were  in  the 
mid-l9X()s.  Store  construction  will  be  affected  by  the  adjust- 
ments under  way  in  the  retailing  industry,  which  could  last  sev- 
eral years.  The  demand  for  new  housing  construction  will  be 
affected  by  the  public's  enormous  wealth  held  in  ec|uities  as  well 
as  by  demographic  trends.  Federal  government  spending  for  pub- 
lic works,  especially  highways,  will  increase,  and  state  and  local 
governments  also  will  increase  their  investment  in  infrastructure. 

The  large  trade  deficit  will  result  in  weak  levels  of  demand 
for  industrial  ccMistruclion  in  2000  and  for  several  years  there- 
after. Electric  utility  construction  and  repair  also  will  be  a  large 
growth  market  (see  Table  6-3).  Hospital  construction  will 
recover  despite  strenuous  cost-cutting  efforts  and  regulatory 
uncertainties.  Educational  construction  will  be  a  large  and  grow- 
ing market  because  of  favorable  demographics  and  public  sup- 
port for  school  improvements.  Remodeling  and  repair  work, 
both  residential  and  nonresidential,  will  continue  to  increase  as 
the  U.S.  stock  of  structures  becomes  older  and  more  extensive. 

In  addition  to  market  factors,  the  U.S.  construction  industry 
will  face  a  number  of  supply-side  challenges  during  the  next  5 
years,  including  foreign  competition,  the  supply  of  workers, 
and  the  cost  of  insurance.  Most  of  the  foreign  construction  con- 
tractors that  compete  in  the  U.S.  market  are  well  financed  and 
have  world-class  construction  expertise.  The  strong  U.S.  mar- 
ket has  made  foreign  penetration  easier  than  it  was  5  years  ago. 
The  supply  of  young  workers,  who  make  up  most  of  the  con- 
struction labor  force,  is  fairly  tight  because  of  economic  and 
demographic  trends.  In  1999.  there  were  labor  shortages,  espe- 
cially of  skilled  workers,  in  local  markets.  Some  of  those  short- 
ages were  eased  by  labor  migration,  but  as  the  economic  boom 
continues,  shortages  of  labor  and  skills  are  becoming  more  gen- 
eral. The  cost  of  liability  insurance  has  stabilized,  but  the  cost 
of  health  insurance  and  worker's  compensation  insurance  has 
continued  to  increase  rapidly. 

PRIVATE  RESIDENTIAL  CONSTRUCTION 

In  1 999.  the  home  building  industry  put  up  an  estimated  1 .66  mil- 
lion homes  (excluding  mobile  homes)  and  the  value  of  housing 
construction  set  an  all-time  record  at  $320  billion.  The  cunent 
recovery  has  lasted  8  years,  and  1999  was  the  sixth  consecutive 
year  in  which  housing  starts  exceeded  1.35  million.  In  the  year 
2000.  home  building  expenditures  are  expected  to  decline  about 
2  percent  in  real  terms. 

Demand  for  new  housing  was  very  strong  in  1999  despite  the 
higher  interest  rate  environment.  The  strength  in  multifamily 
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TABLE  6-3:    Construction  Expenditures  by  Type  of  Structure 

(billions  of  1992  dollars;  percent) 


Percent  Change^ 


1997' 

1998=^ 

1999' 

2000' 

2004' 

98-99 

99-00 

99-04 

Totdl  Construction 

520.1 

544  6 

597  5 

4 

1 

1 

New  building  construction 

350.9 

375.5 

387.8 

384.7 

392.2 

3 

-1 

0 

New  housing  units 

156.3 

173.8 

184.7 

177.1 

176.7 

6 

-4 

~1 

Private  nonresidential 

141.2 

147.9 

148.4 

151.3 

152.2 

2 

2 

1 

Publicly  owned 

53.4 

53.8 

54.8 

56.2 

63.3 

2 

3 

3 

Other  new  structures 

103.7 

103.7 

109.6 

113.7 

130.2 

6 

4 

4 

Private  nonresidential 

35.8 

37.2 

38.0 

38.7 

42.6 

2 

2 

2 

Publicly  owned 

67.9 

66.5 

71.6 

75.0 

87.7 

8 

5 

4 

Home  improvements'' 

65.5 

65.4 

68.0 

69.4 

75.1 

4 

2 

2 

Home  repairs^ 

31.7 

32.0 

33.0 

34.0 

38.3 

3 

3 

3 

'  Estimate. 
'  Forecast. 

^  Average  annual  rate  of  growth. 

"  Home  improvements  are  included  in  total  new  construction,  but  nonresidential  building  improvements  are  not  included. 

Excludes  industrial  and  agricultural  buildings  as  well  as  buildings  owned  by  the  federal  government  or  private  utilities.  Also  excludes  buildings  of  1,000 
square  feet  or  less. 

Source;  U.S.  Department  of  Commerce:  Bureau  of  Census,  International  Trade  Administration. 


housing  comes  in  spite  of  the  record  rate  of  home  ownership  in 
America  and  is  due  chiefly  to  strong  demographic  trends  and 
low  vacancy  rates.  Although  housing  starts  data  do  not  include 
mobile  homes  (see  Chapter  7),  they  do  include  panelized  and 
modular  units  that  are  built  to  local  or  statewide  codes  for 
factory-built  buildings. 

Expenditures  for  residential  upkeep  and  improvements  totaled 
$120.7  billion  in  1998.  About  $81  billion  was  for  improvements 
and  additions  to  existing  stnictures,  while  $39  billion  was  for 
maintenance  and  repair  of  stnictures.  Expenditures  for  these  pur- 
poses are  expected  to  increase  by  about  2  percent  annually  in 
1 999  and  2000.  Improvements  over  the  last  few  years  have  aver- 
aged about  67  percent  of  all  such  expenditures,  leaving  mainte- 
nance and  repair  with  the  remainder. 

Outlook  for  2000 

New  housing  starts  are  expected  to  total  1 .55  million  units  in  the 
year  2000,  a  slight  decline  from  1 .65  million  units  in  1999.  Single- 
family  units  are  expected  to  decrease  slightly  to  1 .2  million,  while 
the  multiunit  segment  is  forecast  to  increase  about  6  percent  to 
0.35  million  units  (see  Table  6-4).  Home  improvement  expendi- 
tures are  expected  to  rise  about  2  percent  (see  Table  6-3). 

Interest  rates  should  be  slightly  higher  in  the  year  2000,  with  a 
modest  impact  on  the  single-family  sector.  Other  factors  affecting 
this  sector  are  the  continued  moderate  growth  expected  in  GDP 
and  consumer  income,  the  lure  of  other  investment  options,  the 
heavy  debt  load  of  consumers,  the  price  and  availability  of  build- 
ing materials,  and  the  ready  availability  of  construction  loans  to 
contractors  and  mortgage  funds  to  home  buyers. 

Multifamily  construction  activity  has  been  spurred  by  the 
demographic  surge  of  increasing  numbers  of  18-  to  25-year-old 
young  adults.  Because  of  the  post- 1976  recovery  from  the  "baby 
bust"  and  as  a  result  of  immigration,  this  population  cohort  is 


increasing  again.  With  the  strong  job  market  these  consumers  are 
much  more  able  to  rent  new  apartments  than  they  were  in  the  pre- 
vious decade. 

Spending  for  residential  upkeep  and  improvements  is  expected 
to  increase  about  3  percent  in  the  year  2000.  Home  repair  expen- 
ditures probably  will  match  the  3  percent  increase  expected  for 
improvements.  This  gain  will  result  largely  from  solid  sales  of 
new  and  existing  homes  over  the  last  few  years.  (More  than  half  ^ 
of  all  improvements  occur  within  18  months  after  a  new  owner  J 
moves  in  or  within  12  months  before  a  home  is  sold.)  In  addition,  >) 
the  moderately  strong  economy  will  allow  more  home  owners  to  ^ 
better  maintain  and  improve  their  homes.  i. 

Outlook  to  2004  I 

Annual  housing  starts  for  the  period  1999-2004  probably  will  J 
average  about  1.45  million  units.  This  will  be  lower  than  the  i 
level  in  1999,  but  the  average  size  of  housing  units  will  increase  | 
in  line  with  long-term  trends  at  about  2  percent  annually.  Home  ] 
improvement  and  repair  work  will  continue  to  increase  at  about  i 
the  same  rate  as  GDP.  i 

Demographic  factors  will  restrain  the  demand  for  new  single-  j 
family  housing  in  the  first  few  years  of  the  new  century.  Because  i 
of  the  baby  bust  that  occurred  in  the  United  States  between  1965 
and  1976,  there  will  be  declining  numbers  of  Americans  in  the  J 
25-  to  45-year-old  age  group,  the  prime  home-buying  age.  Demo-  I' 
graphic  support  for  apartment  construction  is  currently  strong  / 
and  will  improve  steadily  over  the  next  5  years  because  the  18-  to  <( 
25-year-old  age  cohort  will  be  increasing,  as  will  the  over-65 
population.  « 

Financial  factors  affecting  the  demand  for  housing  are  less  i 
certain  and  often  offsetting.  Interest  rates  may  have  reached 
their  lows  for  this  business  cycle,  but  rising  real  incomes  should  • 
improve  the  affordability  of  home  ownership.  Low  inflation; 
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TABLE  6-4:    Private  Housing  Starts  by  Type  of  House 

(thousands  of  units) 


Single-Unit  Structures 


Multiunit  Structures 


Total 

Total 

Detached 



Town 

Total 

Two-  to  Four-Unit 

Town  House- 

Apart  nnent 

Period 

Housing  Starts 

One-Unit 

Houses 

Houses' 

Multiunit 

Structures 

Style  Apartments 

Units' 

1980 

1,292 

852 

774 

78 

440 

110 

45 

285 

1981 

1,084 

705 

628 

77 

379 

91 

39 

249 

1982 

1,063 

663 

577 

86 

400 

80 

27 

293 

1983 

1,703 

1,068 

897 

171 

635 

113 

44 

478 

1984 

1,750 

1,085 

875 

210 

665 

121 

40 

504 

1985 

1,745 

1,075 

905 

170 

670 

93 

53 

524 

1986 

1,807 

1,179 

1,013 

166 

628 

84 

52 

492 

1987 

1,623 

1,146 

1,004 

142 

477 

65 

35 

377 

1988 

1,488 

1,081 

968 

113 

407 

59 

30 

318 

1989 

1,376 

1,003 

916 

87 

373 

55 

31 

287 

1990 

1,193 

895 

832 

63 

298 

38 

20 

240 

1991 

1,014 

840 

789 

51 

174 

36 

12 

126 

1992 

1,200 

1,030 

958 

72 

170 

31 

14 

125 

1993 

1,288 

1,126 

1,031 

95 

162 

29 

12 

120 

1994 

1,40/ 

1    1 QQ 

1  riQi 
I  ,uy  1 

1  u  / 

zt>y 

OO 

1  Q 

1995 

1,354 

1,076 

972 

104 

278 

34 

13 

231 

1996 

1,477 

1,161 

1,054 

107 

316 

45 

15 

256 

1997 

1,475 

1,134 

1,030 

104 

341 

44 

17 

280 

1998 

1,630 

1,271 

1,154 

117 

346 

43 

11 

292 

1999^ 

1,660 

1,330 

330 

2000' 

1,550 

1,200 

350 

2004" 

1,460 

1,100 

360 

'  A  single-unit  town  house  is  one  that  is  separated  from  adjoining  units  by  a  ground-to-roof  wall  and  has  separate  utilities.  Town  house-style  apartments, 
though  attached,  are  not  separated  by  a  ground-to-roof  wall  and  may  share  infrastructural  facilities. 

Apartment  buildings  are  conventional  multifamily  buildings  in  which  dwelling  units  may  share  a  common  basement,  heating  plant,  stairs,  entrance  halls, 
water  supply,  or  sewage  disposal  system. 
'  Estimate. 
^  Forecast. 

Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census. 


'1  rates  are  likely  to  restrain  a  buildup  in  home  owners'  equity, 
which  will  limit  owners'  ability  to  trade  up  to  newer  and  larger 
houses.  The  recent  pickup  in  housing  prices  is  likely  to  increase 

i  the  investment  appeal  of  home  ownership,  especially  for  more 
expensive  homes.  Also,  the  record  capital  gains  being  made  by 
stock  inarket  investors  may  lead  them  to  purchase  more  luxuri- 
ous housing.  The  net  effect  of  these  mixed  trends  will  be  a  small 
reduction  in  the  number  of  housing  starts  through  the  beginning 
years  of  the  twenty-first  century. 

Home  improvement  and  repair  construction  will  continue  to 
grow  faster  than  will  new  home  construction.  Much  of  this 
demand  will  result  from  home  owners  adding  rooms  and  ameni- 

Ities.  In  addition,  the  slock  of  housing  is  steadily  growing  larger 
and  older,  providing  a  growing  base  demand  for  home  improve- 
ment and  repair  constmction. 

:  I  Single-Family  Home  Building 

Many  factors  influenced  the  single-family  housing  market  in 
!  I  the  1990s,  including  affordable  interest  rates,  solid  economic 
)  I  growth,  surging  personal  wealth,  and  changing  demographic 
S  ||  patterns.  The  investment  appeal  of  home  ownership  has  been 
|l  improved  by  tax  law  changes  that  have  enhanced  the  tax  bene- 
fits of  owner-occupied  housing. 

Whereas  fust-time  buyers  and  trade-up  buyers  account  for 
most  of  the  demand  for  new  homes,  the  role  of  retirement  and 
ether  specialized  housing  is  also  significant.  Retirement  hous- 


ing is  becoming  a  much  greater  factor  in  this  market,  with  the 
units  usually  being  smaller  and  having  special  design  features 
for  seniors.  Many  of  these  units  are  being  built  outside  metro- 
politan areas. 

New  housing  competes  with  housing  resales  and  sales  of  man- 
ufactured homes  in  the  single-family  market.  Family  income, 
consumer  confidence,  and  affordability  remain  the  key  consider- 
ations that  affect  decisions  to  buy  or  rent.  Among  the  key  factors 
affecting  affordability  are  mortgage  interest  rates,  the  availability 
of  funds,  and  the  variety  of  mortgage  options. 

About  90  percent  of  new  single-family  houses  are  detached. 
According  to  the  U.S.  Bureau  of  the  Census,  the  median  sales 
price  of  new  single-family  units  has  continued  to  rise,  with  the 
1999  level  at  about  $158,000.  The  size  of  new  single-family 
homes  has  been  increasing  steadily  and  now  averages  over 
2.100  square  feet.  New  one-family  units  are  also  characterized 
by  the  inclusion  of  more  amenities,  which  include  units  with 
central  air-conditioning,  two  and  a  half  or  more  bathrooms, 
fireplaces,  two-car  garages,  full  basements,  and  three  or  more 
bedrooms. 

Multiunit  Home  Building 

Multifamily  housing  starts  exceeded  330,000  units  in  1999,  in 
response  to  low  vacancy  rates  and  strong  demographic  trends  for 
the  next  decade.  This  was  one  of  the  best  years  of  the  1990s. 
Increasing  interest  rates  are  expected  to  restrain  this  market  in  the 
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year  2000,  although  an  increase  is  still  likely.  The  350,000  units 
expected  in  2000  contrast  with  annual  totals  in  the  mid-1980s 
that  were  nearly  twice  as  large. 

Multiunit  houses  are  characterized  as  having  two  or  more 
dwelling  units.  They  are  usually  either  town  house  structures  or 
apartment  units.  Rentals  make  up  about  80  percent  of  multiunit 
housing,  and  most  of  those  units  are  in  structures  with  five  or 
more  dwelling  units.  In  1999,  multiunit  housing  accounted  for 
21  percent  of  all  housing  starts,  compared  with  about  38  percent 
in  1985  (see  Table  6-4). 

Among  the  major  factors  that  influence  the  levels  of  new  multi- 
unit  housing  construction  are  tax  laws,  demographics,  economic 
conditions,  the  financial  strength  or  weakness  of  the  real  estate 
and  lending  institution  sectors,  and  various  regulatory  require- 
ments, such  as  accessibility  for  handicapped  persons.  Another 
factor  supporting  greater  multiunit  construction  is  the  aging  of 
the  population.  Credit  problems  and  mobility  among  workers  also 
tend  to  discourage  home  buying  and  favor  rentals. 

Alterations,  Repairs,  and  Additions 

This  category  encompasses  spending  for  upkeep  and  repairs  as 
well  as  improvements  to  existing  residential  structures.  Mainte- 
nance and  repairs  continue  to  account  for  the  bulk  of  spending 
for  rental  properties,  while  improvements  account  for  the 
greater  share  of  spending  on  owner-occupied  units. 

Included  in  this  work  are  projects  such  as  painting,  appliance 
replacement  parts  and  repair,  and  roof  repairs.  The  improvements 
category  involves  additions  to  structures  and  major  replacements 
of  structures  and  other  property.  Examples  of  improvements 
include  major  exterior  and  interior  structural  changes,  fences,  and 
the  replacement  of  furnaces  and  water  heaters.  For  do-it-yourself 
work,  the  cost  of  materials  and  parts  is  included  but  the  labor  cost 
element  is  not. 

Expenditures  for  home  improvement  and  repair  increased 
fairly  steadily  in  the  1990s.  Spending  for  this  type  of  work  tends 
to  be  less  volatile  than  that  for  new  construction,  and  the  growth 
has  been  somewhat  greater  over  the  long  term.  This  trend  is 
expected  to  continue  into  the  twenty-first  century.  The  stock  of 
housing  will  grow  larger  and  older,  and  sales  of  existing  homes 
will  continue  to  increase. 

PRIVATE  NONRESIDENTIAL 
CONSTRUCTION 


The  value  of  new  private  nonresidential  construction  put  in  place 
during  1999  was  estimated  at  $188  billion,  of  which  $144  billion 
was  for  buildings  and  $44  billion  was  for  other  structures.  In  con- 
stant 1992  dollars,  the  total  was  about  2  percent  higher  than  that 
in  1998  and  set  an  all-time  record  (see  Table  6-2).  The  largest 
increases  were  for  hotels,  offices,  and  telecommunications. 

Private  nonresidential  construction  includes  all  the  buildings 
and  other  structures  owned  by  American  businesses  and  non- 
profit organizations  except  for  housing  and  mining.  This 
includes  manufacturing  plants,  office  buildings,  stores,  hotels, 
hospitals,  nursing  homes,  fann  buildings,  electric  power  plants, 
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gas  pipelines,  telephone  and  electric  lines,  churches,  railroads, 
and  private  schools  (see  Table  6-2). 

Although  demand  for  each  of  these  categories  of  construc- 
tion is  influenced  by  macroeconomic  variables  such  as  interest 
rates  and  GDP  growth,  each  category  also  has  a  unique  set  of 
factors  that  influence  demand.  For  example,  store  construction 
is  influenced  heavily  by  the  trend  toward  "big  box"  stores  and 
"demalled"  shopping  centers  rather  than  traditional  malls.  Hos- 
pital construction  is  affected  by  corporate  cost  cutting  and 
health  care  legislation.  Manufacturing  plant  demand  is  influ- 
enced by  capacity  utilization  rates  as  well  as  international  com- 
petitiveness factors. 

Outlook  for  2000 

New  private  nonresidential  construction  is  expected  to  remain 
at  the  current  high  levels  as  the  economic  expansion  continues  ; 
for  the  ninth  year.  The  largest  construction  increases  in  the  year  i 
2000  are  expected  to  be  in  offices,  telecommunications,  and 
petroleum  pipelines.  The  outlook  is  weaker  for  hotels  and  other 
commercial  construction.  , 

Construction  of  the  world's  tallest  skyscraper  is  expected  to  i 
begin  in  2000.  The  building  would  be  erected  in  Chicago  and  j 
would  carry  a  mix  of  apartments,  offices,  retail  spaces,  and 
parking.  In  the  1990s,  several  new  skyscrapers  were  temporar-  ,i 
ily  able  to  claim  to  be  the  world's  tallest  building,  and  advanc-  t 
ing  technology  will  allow  even  taller  buildings. 

In  the  year  2000,  business  investment  in  plant  and  equipment  n 
is  expected  to  increase.  Although  construction  of  manufactur-  \ ) 
ing  facilities  and  utility  plants  is  expected  to  share  in  that  i]j 
increase,  most  of  the  investment  will  be  in  capital  equipment  ji! 
rather  than  in  buildings  and  other  structures.  Investments  in  i  ii 
equipment  tend  to  be  cost-saving  measures  and  are  less  risky  i  j 
than  are  those  in  new  industrial  plants.  i  ■ 

In  the  late  1990s  real  estate  investment  trusts  (REITs)  became  i 
important  funding  sources  for  nonresidential  constinction.  ? 
These  companies  are  dependent  on  developments  in  the  stock  .  ij 
market,  and  their  ability  to  channel  large  amounts  of  equity  into  •  j 
commercial  real  estate  will  depend  heavily  on  their  share  prices.  '  | 

Nonresidential  repair  and  renovation  markets  probably  will  i  j 
continue  to  grow  in  2000  and  for  the  next  5  years.  Electric  utili-  ►  [| 
ties  in  particular  are  likely  to  increase  their  maintenance  and  i 
repair  expenditures  substantially.  Investment  in  nonresidential  .  i  ^ 
building  improvements  will  remain  at  high  levels  as  the  owners  (  ij 
of  commercial  buildings  attempt  to  keep  their  buildings  attrac-    i  i 
tive  in  the  competitive  rental  markets.  A  side  effect  of  the  tur-  -  ! 
moil  in  the  retailing  industry  will  be  massive  remodeling  of  ' 
existing  stores. 

Outlook  to  2004  i 

Total  private  nonresidential  construction  is  likely  to  increase  i  ^ 
moderately  over  the  next  5  years,  rising  a  little  more  slowly  i  j, 
than  the  average  growth  in  GDP  of  about  2  percent.  Prospects  > 
look  best  for  industrial,  educational,  utility,  and  hospital  con- .  ^ 
struction.  The  repair  and  renovation  market  will  grow  about  as  ij  J  i 
fast  as  will  the  new  construction  market  during  the  next  5  years  ! 
but  will  be  less  cyclical.  I 


Despite  ihe  eurrenlly  modest  oversiipply  siluation  in  com- 
mercial real  estate,  investor  interest  in  commercial  construction 
is  expected  to  be  strong  enough  to  maintain  the  building  boom 
through  the  first  years  of  the  twenly-first  century.  Strong 
investor  demand  will  help  support  commercial  construction 
even  it  interest  rates  rise.  The  recovery  in  this  oit'ice  building 
cycle  has  been  slower  but  more  sustainable  than  were  several 
earlier  recoveries.  It  is  unlikely  that  a  198()s-style  boom,  char- 
acterized by  surging  construction  in  spite  of  rising  vacancy 
rates,  will  result  except  in  local  situations  because  ot  lax  law 
changes,  tighter  regulatory  scrutiny,  and  greater  wariness  in  the 
investment  community. 

Technological  trends  in  the  twenty-first  century  will  attect  the 
demand  for  commercial  buildings  by  favoring  telecommuting, 
Internet  shopping,  home  offices,  teleconferencing,  and  global- 
ization of  information  services.  Business  management  trends 
toward  downsizing,  temporary  workforces,  and  inventory  reduc- 
tion also  will  have  an  effect.  Although  the  boom  in  the  construc- 
tion ot  big  box  stores  will  abate,  a  potential  growth  area  could  be 
aiitomobile  ""megadealers"  selling  used  cars  and  multiple  brands 
of  new  cars. 

By  2004,  private  nonresidential  construction  will  be  5  or  10 
jx-rcent  above  cunent  levels.  However,  spending  on  factories, 
utilities,  and  hospitals  will  account  for  a  larger  share  of  the  total 
and  commercial  construction  will  account  for  a  substantially 
lower  proportion. 

Manufacturing  Facilities 

Industrial  construction  has  been  a  declining  market  category 
since  1997,  chiefly  because  of  intense  international  competition. 
With  increasing  imports  and  declining  exports,  most  manufactur- 
ers are  concentrating  their  investments  on  improving  productivity 
rather  than  increasing  efficiency.  Tlius,  over  80  percent  of  manu- 
tacturers'  capital  expenditures  go  for  equipment  rather  than  struc- 
tures. Nevertheless,  enough  manufacturers  have  been  investing  in 
industrial  construction  (to  increase  capacity,  replace  old  build- 
ings, and  adjust  to  changing  conditions)  that  construction  of  man- 
ufacturing facilities  was  expected  to  total  an  estimated  $27  billion 
in  1999.  The  inflation-adjusted  value  of  industrial  construction 
put  in  place  probably  will  decline  again  in  the  year  2000.  but  a 
l  ecovery  is  expected  before  2004.  The  long-term  rate  of  increase 
may  be  slower  than  it  was  in  most  previous  recoveries  because  of 
concern  over  global  competition,  but  the  upswing  will  last  longer. 

The  need  to  modernize  the  capital  stock  of  U.S.  manufactur- 
ers will  provide  strong  underlying  demand  for  new  construction 
as  well  as  for  repair  and  renovations.  Even  though  the  bulk  of 
plant  and  equipment  expenditures  go  for  equipment  rather  than 
structures,  the  construction  potential  is  huge. 

Although  the  long-term  outlook  is  uncertain,  industrial  con- 
struction is  likely  to  be  one  of  the  stronger  construction  markets 
during  the  next  5  years.  Because  the  U.S.  economy  and  U.S. 
exports  are  expected  to  grow  during  this  period,  the  economic 
climate  should  be  moderately  favorable  for  industrial  construc- 
tion. Strong  common  stock  prices  and  fairly  low  interest  rates 
will  make  it  easier  to  finance  industrial  expansion.  Negative 
factors  include  continued  uncertainty  about  the  economy,  inter- 


national competitiveness,  regulatory  burdens,  and  the  heavy 
debt  loads  of  many  companies. 

Office  Buildings 

In  1999,  the  value  of  office  construction  was  about  10  percent 
higher  than  it  was  in  1998  but  was  still  below  its  1985  record. 
Further  gains  are  expected  beyond  1999  fi)r  both  new  construc- 
tion and  office  renovation. 

There  is  increasing  investor  interest  in  office  construction 
despite  the  recent  increase  in  long-term  interest  rates.  In  addi- 
tion, lending  institutions  have  gradually  eased  restrictions  on 
commercial  real  estate  loans,  and  the  value  of  new  real  estate 
loans  has  surged. 

The  long-term  office  supply  and  demand  situation  includes 
fairly  high  vacancy  rates,  forecasts  of  slower  growth  in  white- 
collar  employment,  and  technology  trends  that  favor  the  sub- 
stitution of  home  offices  for  office  buildings.  Nevertheless, 
absorption  of  space  has  been  good,  and  prices  have  been  rising 
for  investment-grade  buildings. 

In  the  year  2000,  white-collar  employment  will  increase  very 
slowly  because  of  tight  labor  markets,  modest  economic  growth, 
and  coiporate  cost  cutting.  During  the  2000-2004  period,  growth 
in  office-type  employment  will  be  about  I  percent  annually, 
according  to  U.S.  Department  of  Labor  forecasts.  In  addition,  the 
trend  toward  telecommuting  will  increase  as  the  falling  cost  and 
increasing  availability  of  technology  make  it  more  feasible  to 
work  at  home. 

The  office  renovation  business  has  fared  better  than  has  new 
office  construction  in  recent  years.  In  some  markets,  expenditures 
for  office  renovation  are  probably  greater  than  those  for  new  office 
construction  put  in  place.  Much  of  the  grow  th  in  this  market  seg- 
ment is  caused  by  competition  for  tenants,  which  has  compelled 
owners  to  upgrade  and  modernize  older  buildings.  Although 
expenditures  for  office  remodeling  are  likely  to  remain  at  high 
levels,  the  era  of  rapid  growth  is  largely  over  because  of  market 
maturation. 

Hotels  and  Other  Commercial  Buildings 

Although  hotel  construction  is  usually  a  small  category  of  con- 
struction, it  has  been  booming  since  the  mid-1990s.  The  1999 
value  of  hotel  construction  was  more  than  double  the  1994  value. 
Many  gambling  casinos  are  classified  as  hotels  in  construction 
statistics,  and  much  of  the  current  boom  is  attributable  to  that  fac- 
tor. In  addition  to  casinos,  travelers"  demand  for  lodging  has 
increased,  although  since  1998  the  level  of  construction  has  been 
ainning  ahead  of  the  underlying  demand  for  hotel  lodging. 

The  construction  category  of  "other  commercial  buildings" 
consists  of  all  commercial  buildings  except  office  buildings  and 
hotels  and  includes  warehouses,  grain  elevators,  shopping  cen- 
ters, parking  garages,  banks,  fast-food  restaurants,  and  gasoline 
stations.  In  recent  years,  shopping  centers  have  accounted  for 
about  half  the  value  of  construction  work  in  this  category,  and 
warehouses  for  about  one-fourth. 

The  value  of  store  construction  put  in  place  has  remained  high 
despite  the  financial  woes  of  many  established  retail  chains  and 
weak  gains  in  retail  spending.  Much  of  the  current  strength  in 
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store  constriictitMi  is  in  big  box  stores  and  centers,  which  are  non- 
mall  discount  stores  or  large  stores  that  carry  a  narrow  category  of 
products  (such  as  electronics,  building  supplies,  or  pet  supplies) 
at  discount  prices.  The  boom  in  big  box  store  construction  has 
waned,  but  this  type  of  construction  will  be  a  major  component  of 
commercial  construction  for  the  next  5  years.  Softness  in  con- 
sumer spending  is  affecting  even  the  most  successful  discounters, 
and  some  of  them  are  suffering  from  growing  pains  as  well. 

Another  important  segment  consists  of  "neighborhood" 
shopping  centers  close  to  new  housing  subdivisions.  The  fairly 
high  level  of  housing  starts  between  1996  and  2000  has  created 
numerous  opportunities  for  new  neighborhood  shopping  cen- 
ters over  the  next  few  years. 

Construction  of  service  stations  and  automobile  repair  garages 
is  expected  to  remain  at  high  levels  in  the  year  2000.  The  auto  ser- 
vice business  has  benefited  from  the  increasing  complexity  of 
automobiles  and  the  increasing  proportion  of  older  cars.  Although 
the  number  of  gasoline  stations  has  declined  shaiply  over  the  last 
three  decades,  most  of  the  remaining  stations  are  investing  large 
amounts  in  construction  to  become  high-volume  sales  outlets, 
convenience  shops,  fast-food  outlets,  or  specialized  service  sta- 
tions. According  to  economic  and  demographic  forecasts  for  the 
next  years,  there  will  be  further  increases  in  the  number  of 
vehicle-miles  driven  and  the  demand  for  auto  service  and  repair. 

Private  Electric  Utilities 

This  category  of  construction  includes  new  power  plants,  trans- 
mission lines,  pollution  control  facilities,  the  conversion  of 
existing  power  plants  from  oil  and  gas  to  coal,  and  the  modern- 
ization of  existing  power  plants  and  other  buildings.  It  does  not 
include  government-owned  facilities  and  power  plants  owned 
by  manufacturers. 

The  electric  utility  industry  is  experiencing  a  moderate  con- 
struction boom  as  demand  for  electricity  approaches  capacity  in 
many  regions.  This  trend  should  continue  in  the  year  2000  and 
through  2004.  The  rate  of  gain  over  the  long  term  will  be 
strongly  affected  by  interest  rates  and  demand  for  electricity, 
with  new  construction  gaining  at  about  the  same  rate  as  GDP 
and  repair  construction  growing  at  a  faster  rate. 

Although  the  industry  has  experienced  good  growth  in  the 
demand  for  electricity,  competition  has  increased  because  of  the 
National  Energy  Policy  Act  of  1992  and  actions  by  certain  state 
utility  commissions.  This  has  resulted  in  less  construction  by  the 
regulated  utility  companies  but  more  constniction  for  cogenera- 
ti(Mi  projects,  nonregulated  power  generators,  and  municipal  sup- 
plies. There  probably  will  be  a  quickening  in  the  pace  of  new 
construction  starts,  but  utilities  are  unlikely  to  order  large  num- 
bers of  new  power  plants.  Instead,  the  emphasis  will  be  on  energy 
conservation,  the  expansion  of  existing  facilities,  and  heavier  use 
of  existing  capacity. 

Expenditures  for  the  maintenance  and  repair  of  electric  util- 
ity systems  have  grown  rapidly  and  are  almost  as  large  as  new 
utility  construction  spending.  Maintenance  and  repair  expendi- 
tures will  continue  to  grow  rapidly  in  the  twenty-first  century  as 
the  average  age  of  operating  power  plants  increases  and  opera- 
tions become  more  complex. 


Hospital  and  Institutional  Building 

This  category  includes  hospitals,  outpatient  clinics,  nursing 
homes,  convalescent  homes,  orphanages,  and  similar  institutions 
for  prolonged  care.  (Buildings  that  are  used  primarily  as  doc- 
tors" offices  are  classified  as  office  buildings.)  About  70  percent 
of  the  value  of  this  constniction  goes  for  hospitals  and  clinics; 
the  remainder  goes  for  nursing  homes  and  similar  facilities.  .Sev- 
enty percent  of  hospital  and  institutional  construction  expendi- 
tures are  for  additions  and  modernization  at  existing  facilities, 
and  only  30  percent  are  for  new  facilities.  About  75  percent  of 
this  construction  is  for  privately  owned  facilities,  and  25  percent 
for  publicly  owned  facilities. 

Construction  of  health  care  facilities  declined  in  1999,  in  pan 
reflecting  uncertainty  about  health  care  financing.  Recent  legisla- 
tion regulating  health  maintenance  organizations  (HMOs)  has 
increased  uncertainty  and  may  affect  construction  plans.  In  addi- 
tion, the  health  care  sector  has  been  affected  by  many  of  the 
downsizing  and  cost-cutting  trends  that  have  affected  the  rest  of 
the  U.S.  economy. 

The  decline  in  hospital  construction  caused  by  these  financial 
factors  is  likely  to  be  brief  and  mild,  as  was  the  case  in  the  mid-  • 
19S()s,  during  a  different  round  of  cost  containment.  After  about  J 
2001.  hospital  construction  probably  will  resume  its  long-term 
upward  trend  and  be  one  of  the  faster-growing  markets. 

Aside  from  health  care  financing,  the  most  important  factor  in  i 
the  longer-term  outlook  for  hospital  and  institutional  construe-  - 
tion  is  the  rapid  increase  in  the  number  of  elderly  Americans. 
People  owr  age  65  average  about  six  times  as  much  hospitaliza-  j| 
tion  per  capita  as  do  persons  under  that  age.  ^ 

Nursing  home  construction  is  likely  to  increase  even  faster  i 
than  (nerail  health  care  construction  because  it  is  focused  on  the  j 
most  rapidly  growing  segment  of  the  population.  Nearly  90  per-  J 
cent  of  the  I  .S  million  Americans  in  nursing  homes  are  age  65  or  J 
older.  Within  this  group,  people  over  S5  years  old  are  by  far  the  t 
most  likely  to  be  in  nursing  homes,  and  they  are  the  fastest-  ! 
growing  age  group  in  the  United  States.  | 

Additional  factors  that  will  support  health  care  construction  j 
are  the  increasing  use  of  new  and  sophisticated  medical  treat- 
ments.  the  possibility  of  major  increases  in  federally  mandated  j 
health  insurance  coverage,  and  the  need  to  modernize  to  attract 
paying  patients  and  scarce  health  care  personnel.  Negative  fac- 
tors in  an  otherwi.se  bullish  outlook  include  the  poor  fiscal  con- j 
dition  of  hospitals  with  large  proportions  of  charity  patients,  the-, 
increasiniz  number  of  Americans  without  health  insurance,  and"^^ 
aggressive  cost  reduction  by  major  insurance  payers.  Publicly, 
owned  hospitals  are  less  able  to  cope  with  these  negative  fac-'' 
tors,  and  so  their  construction  is  expected  to  lag  behind  that  of 
privately  owned  hospitals. 

PUBLICLY  OWNED  CONSTRUCTION  ^ 

 ,   i 

-i 

In  1999.  the  total  value  of  publicly  owned  construction  in  cur-'j 
rent  dollars  was  about  $158  billion,  of  which  $50  billion  wa.s-f 
for  highways  and  bridges  and  $34  billion  was  for  educational' 
building^.  The  constant  dollar  value  of  publicly  owned  con-, 
struction  put  in  place  was  $126  billion,  about  5  percent  greaten 
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than  that  in  1998.  Most  categories  ol  public  construction 
increased,  with  the  exception  of  federal  construction,  military 
facilities,  and  public  housing  (see  Table  6-2). 

Public  works  construction  is  expected  to  set  an  all-time  record 
in  the  year  2()()(),  although  in  per  capita  terms  it  is  expected  to  be 
below  the  level  reached  in  1968.  This  category  of  con.struction 
will  remain  at  high  levels  to  prevent  the  deterioration  of  U.S. 
infrastructure  and  accommodate  population  growth  and  move- 
ments and  economic  development.  The  condition  of  infrastruc- 
ture not  i/uly  is  a  quality-of-life  issue,  it  also  is  an  important 
factor  in  U.S.  productivity  and  international  competitiveness.  In 
particular,  the  vast  U.S.  highway  network  increases  industrial 
productivity  by  allowing  faster  and  cheaper  transportation  of 
products.  Other  types  of  infrastructure,  such  as  airports,  schools, 
waterworks,  and  mass  transit,  also  contribute  to  the  productivity 
of  the  U.S.  economy. 

The  Transportation  Efficiency  Act  for  the  2 1  st  Century  (TEA- 
21),  which  was  passed  in  June  1998,  will  be  one  of  the  most 
important  determinants  of  public  works  construction  over  the  next 
3  years.  TEA-2 1  not  only  set  high  budget  levels  for  the  federal-aid 
liighvvays  program  but  contained  policy  directives  on  how  the 
tiinds  should  be  spent.  The  budget  levels  set  by  TEA-2 1  exceed 
ihe  previous  6-year  authorization,  known  as  the  Intermodal  Sur- 
face Transportation  Efficiency  Act  of  1991  (ISTEA),  and  allow 
.■\  en  more  flexibility  in  terms  of  highway  versus  mass  transit  con- 
struction and  new  construction  versus  repair  construction. 

The  federal  budget  is  the  source  of  financing  for  about  40 
percent  of  all  public  works  construction.  Federal  construction 
spending  programs  will  increase  about  6  percent  in  the  year 

FABLE  6-5:    Federal  Construction  Outlays  by  Fiscal  Year 

(millions  of  riollars;  percent) 


1996' 

1997' 

Military  construction* 

3,398 

3,161 

Defense  family  housing 

1,078 

1,012 

Atomic  energy  defense  activities 

933 

537 

Highways  and  bridges 

19,653 

20,502 

Mass  transportation 

3,698 

4,041 

Railroad  transportation 

282 

372 

Air  transportation 

1,675 

1,514 

Water  transportation 

125 

111 

Community  development  block  grants 

4,545 

4,517 

Other  community  and  regional  development 

1,530 

1,507 

Pollution  control  and  abatement 

3,668 

3,646 

Water  resources 

2,318 

2,078 

Federal  prison  system 

486 

307 

Housing  assistance 

6,757 

6,849 

General  science,  space,  and  technology 

611 

615 

Energy 

1,918 

1,128 

Veterans  hospitals  and  other  health 

1,404 

1,538 

Postal  service 

1,138 

1,261 

Federal  buildings  funds 

1,478 

1,362 

International  affairs 

279 

315 

Other  construction  programs 

917 

1,373 

Total  federal  construction  outlays 

57,891 

57,746 

'  Actual. 
■  Estimated. 
'  Budgeted. 

Source:  Budget  of  the  U.S.  government,  fiscal  years  1998  through  2000. 


2()()()  (see  Table  6-.'S)  because  ol  the  high  level  of  obligations 
incurred  during  llscal  years  1998  and  1999.  (Because  of  lags  in 
approvals  and  construction,  most  obligations  do  not  result  in 
construction  put  in  place  for  a  year  or  more.) 

Slate  and  local  governments  will  increase  their  total  con- 
struction spending  in  2()()()  as  a  result  of  larger  federal  grants, 
the  booming  economy,  and  the  need  to  curtail  the  backlog  of 
deferred  projects.  State  and  local  government  spending  is  espe- 
cially important  for  education,  highways,  water  and  sewer  proj- 
ects, and  public  safety. 

Outlook  for  2000 

The  (werall  value  of  publicly  owned  construction  is  expected  to 
increase  modestly  from  the  1999  level.  On  a  level-of-government 
basis,  federal  spending  for  public  works  construction  w  ill  increase 
3  percent  faster  than  will  inflation,  while  state  and  local  govern- 
ment spending  will  increase  4  percent  faster  in  the  aggregate.  The 
largest  increases  are  expected  in  federal  industrial  facilities,  pris- 
ons, highways,  and  water  supply  systems.  Few  categories  of  pub- 
lic works  construction  other  than  military  facilities  are  expected  to 
decline. 

The  President's  budget  in  January  1999  projected  a  6  percent 
increase  in  federal  construction  spending  in  2()()().  and  there  prob- 
ably will  be  a  significant  increase  in  spending  because  of  addi- 
tional authorizations  by  Congress.  The  budget  anticipates  large 
reductions  for  military  construction,  defense  family  housing, 
energy  programs,  and  federal  office  buildings,  while  spending  for 
highways,  mass  transportation,  pollution  abatement,  and  the  U.S. 
Postal  Service  is  expected  to  increase  (see  Table  6-5). 


1998' 

1999' 

2000^ 

Percent  Change 
99-00 

3,515 

3,170 

2,955 

-7 

883 

966 

803 

-17 

689 

640 

703 

10 

20,063 

23,150 

25,517 

10 

3,892 

3,789 

3,960 

5 

465 

107 

16 

-85 

1,541 

1,684 

1,766 

5 

4,621 

4,965 

4,856 

-2 

1,479 

1,438 

1,414 

-2 

3,521 

3,616 

4,104 

13 

2,350 

3,297 

3,295 

-0 

33 

459 

414 

6,406 

6,501 

7,264 

12 

517 

479 

551 

15 

778 

961 

843 

-12 

1,565 

1,633 

1,652 

1 

1,528 

1,032 

1,225 

19 

1,375 

1,069 

1,016 

-5 

150 

318 

392 

23 

1,420 

1,420 

1,420 

0 

58,394 

61,002 

64,717 
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Outlook  to  2004 

Public  works  construction  will  increase  about  4  percent  annually 
during  the  next  5  years,  assuming  moderate  economic  growth 
and  interest  rates.  Federal  ccMistruction  spending  will  pick  up 
substantially  because  of  the  balanced  budget  situation  and  TEA- 
21  funding.  The  increases  in  new  construction  obligations  in 
I998  and  1999  will  be  felt  mostly  after  2000.  Over  the  past  two 
decades,  construction  programs  have  borne  a  disproportionate 
share  of  the  budget  cuts  needed  to  control  the  deficit,  and  the 
expected  budget  suipluses  will  reduce  this  severe  pressure  on 
infrastructure  investment.  Since  the  $64.7  billion  in  federal  con- 
struction spending  accounts  for  only  2  percent  of  the  total  federal 
budget,  substantial  increases  in  public  works  would  have  rela- 
tively modest  effects  on  overall  spending.  Furthermore,  if  the 
economy  peifonns  as  predicted,  growing  tax  revenues  will  allow 
state  and  local  funding  for  public  works  to  remain  at  high  levels. 

Government  maintenance  and  repair  spending  probably  will 
increase  at  least  as  fast  as  will  spending  for  new  construction 
because  the  public  works  infrastructure  is  becoming  steadily  older 
and  larger.  While  increased  maintenance  and  repair  expenditures 
will  provide  work  for  certain  types  of  contractors,  this  often  will 
consume  funds  that  could  have  been  spent  on  new  construction. 

Highway  construction  will  be  the  largest  and  most  reliable 
public  works  market  for  the  next  5  years.  Water  and  sewer  con- 
struction will  remain  at  high  levels  but  will  not  increase  much. 
Construction  of  schools  and  other  public  buildings  also  may 
increase.  Military  construction  and  federal  industrial  construc- 
tion probably  will  decline  as  measured  by  new  construction  put 
in  place,  but  environmental  restoration  funded  by  those  pro- 
grams will  remain  at  high  levels. 

Transportation  Infrastructure 

New  road  and  bridge  construction,  which  was  at  a  record  level  in 
1999.  is  expected  to  set  another  record  m  the  year  2000.  Expen- 
ditures for  highway  maintenance  and  repair  have  increased  and 
will  continue  to  set  records  as  well. 

About  2.S  percent  of  the  value  of  highway  construction  put  in 
place  consists  of  bridges,  overpasses,  and  tunnels:  tlatwork 
(primarily  roads)  accounts  for  the  remaining  75  percent.  Bridge 
work  is  expected  to  grow  faster  than  tlatwork  during  the  next 
several  years  because  of  the  need  to  replace  obsolete  or  unsafe 
bridges  with  new  bridges  for  the  twenty-fust  century.  Accord- 
ing to  the  Federal  Highway  Administration's  latest  estimate,  23 
percent  of  the  highway  bridges  in  the  United  States  are  struc- 
turally deficient  and  an  additional  21  percent  are  functionally  or 
structurally  obsolete. 

Highway  maintenance  and  repair  expenditures  have  grown 
during  the  last  two  decades  as  the  road  network  has  become 
larger  and  older.  In  1999,  the  current  dollar  cost  of  highway 
maintenance  and  repair  was  about  $31  billion,  compared  with 
$50  billion  in  new  highway  construction  put  in  place.  While 
.some  of  this  work  consists  of  routine  maintenance  such  as 
mowing  grass,  much  of  it  is  typical  construction  activity  such  as 
repaving  roads  and  painting  bridges.  Highway  maintenance  and 
repair  expenditures  probably  will  grow  more  rapidly  than  will 
new  construction  over  the  next  decade. 


Mass  transit  constmction  was  expected  to  decline  slightly  in 
1 999  despite  the  increase  in  new  federal  budget  authority  because  \ 
of  lags  in  the  spending  process.  However,  after  2000,  mass  tran- 
sit construction  is  expected  to  increase  shaiply  because  of  , 
increasing  federal  financial  support.  The  outlook  for  mass  transit 
construction  is  heavily  dependent  on  the  TEA-21  funding  dis- 
cussed above.  Of  the  $235  billion  in  TEA-21  funds  authorized 
from  1998  through  2004,  $35  billion  was  earmarked  for  mass 
transit  projects.  In  addition,  a  large  share  of  the  remaining  funds  ^ 
can  be  diverted  from  highways  to  mass  transit  because  of  concern  ; 
about  air  pollution  and  local  development  policies.  c 

Airport  construction  will  gain  dramatically  in  the  next  5  •, 
years  in  response  to  the  record  levels  of  traffic  in  both  passen- 
gers and  cargo.  Federal  government  spending  for  airport  con- 
struction is  not  budgeted  to  change  much  in  the  year  2000,  but  ' 
local  investments  in  aiiports  are  booming.  Legislation  is  pend- 
ing  in  Congress  (AIR-21 )  that  could  boost  airport  construction  ' 
even  more  than  is  currently  expected  (see  Chapter  5 1 ). 

Water  and  Sewer  Systems 

Water  supply  and  sewerage  construction  increased  12  percent 
and  10  percent,  respectively,  in  1999  in  response  to  new  building  'i 
construction  and  the  need  to  upgrade  existing  infrastructure 
Both  of  these  construction  categories  did  well  in  the  mid-l99()s. 
reflecting  high  levels  of  building  construction  as  well  as  work  on  > 
long-defened  projects.  The  strong  construction  market  expected  . 
in  the  year  2000  will  help  lx)th  categories  remain  at  high  levels,  i  : 

in  the  longer  term,  waterworks  probably  will  be  one  of  the  ,(  1 
more  rapidly  growing  categories  of  public  construction.  The  j 
aqueduct  systems  of  most  older  cities  are  so  old  that  extensive  ! 
replacement  work  must  be  done  each  year.  The  current  level  of  ;  . 
construction  in  the  United  States  is  much  lower  than  that  needed 
to  replace  waterworks  every  50  years,  which  is  the  recommended  i 
practice.  Most  water  utilities  are  in  a  good  position  to  raise  the  j 
needed  capital,  and  so  a  steady  increase  in  replacement  construe- ij 
tion  is  likely.  The  Safe  Drinking  Water  Act  requires  numerous  j 
upgrades  and  replacements  of  water  supply  facilities,  which  will  J 
continue  well  into  the  twenty-first  century.  j 

After  the  year  2000,  sewerage  construction  probably  wilbj 
continue  to  grow,  although  at  a  slower  rate  than  will  the  overall !  ( 
economy.  Federal  spending  may  not  keep  up  with  inflation,  but-  i 
the  state  and  local  share  will  increase  steadily.  A  growing  mar- 
ket factor  is  the  need  to  repair,  modernize,  and  replace  sewage-,  , 
treatment  plants  that  were  built  during  the  boom  in  the  I970s.il 
The  sustained  recovery  in  building  construction  also  will  sup- 
port sewerage  construction.  I' 

Solid  waste  disposal  facilities,  including  those  for  resource! 
recovery,  constitute  a  small  but  rapidly  growing  constructioHit  j 
market.  Resource  recovery  facilities  are  increasingly  commonii  i 
because  of  imprtwed  efficiency,  rising  land  prices,  and  environ-'^ 
mental  objections  to  landfills. 

Educational  Buildings  ^ 

New  construction  expenditures  for  schools,  libraries,  and  mu.se-i 
ums  were  at  near-record  levels  in  1999.  and  another  solid 
increase  is  expected  in  2000.  About  70  percent  of  the  spending  ;  j. 
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was  tor  primary  and  secondary  schools,  and  colleges  and  other 
higher  education  facilities  accounted  for  an  additional  25  per- 
cent. More  than  80  percent  of  educational  construction  expen- 
ditures were  for  publicly  owned  buildings;  the  rest  went  for 
privately  owned  buildings. 

The  school  construction  boom,  which  began  in  the  late 
I98()s.  is  being  affected  by  the  budget  problems  of  state  aiul 
local  governments.  The  underlying  demand  for  school  con- 
struction is  very  strong  because  of  the  record  number  of  .school- 
age  Americans,  the  need  to  replace  dilapidated  schools,  and 
population  expansion  into  underbuilt  areas.  The  net  result  of 
these  conllicling  pressures  will  be  for  .school  construction  to 
remain  at  high  levels  with  slower  growth  rates. 

I'alrick  MacAiiley,  U.S.  DeparlmenI  of  Commerce,  Ofllce  of 
Metals.  Materials,  and  Chemicals,  (202)  482-0132,  October 

INTERNATIONAL  CONSTRUCTION  IV 

I  he  international  construction  market  was  hurt  as  much  as  any 
industry  by  the  financial  disruptions  in  southeast  Asia  in  late 
l^^)7  and  1998  and  Bra/iTs  financial  troubles  in  1998  and  early 
1999.  The  dramatic  tumble  in  currencies  in  the  Young  Tiger 
economies  of  Thailand,  Indonesia,  and  Malaysia,  along  with 
linancial  disruptions  in  South  Korea  and  the  Philippines,  caused 
llie  delay  or  cancellation  of  major  state-funded  infrastructure 
projects  and  resulted  in  a  huge  outflow  of  development  capital 
from  the  region.  Also,  the  rush  of  investment  into  Brazil  stalled. 
While  there  remains  a  hangover  in  the  international  construc- 
tion market,  U.S.  engineers,  architects,  and  contractors  working 
abroad  are  experiencing  a  gradual  recovery. 

According  to  PJiii^iiu'erini>  News-Record  magazine  (ENR).  the 
.^(K)  largest  construction  engineering,  architectural,  and  environ- 
mental design  flnijs  in  the  United  States  generated  $7.7  billion  in 
design  revenue  from  projects  outside  the  United  States  in  1 998,  up 
4  9  percent  from  the  1997  level.  As  a  measure  of  the  impact  of  the 
Asian  financial  crisis  on  the  U.S.  design  export  market,  revenue 
for  the  ENR  Top  500  Design  Finns  fell  8.3  percent  m  Asia  in  1 998 
to  $2.25  billion  while  advancing  in  nearly  every  other  region. 

Significantly,  1998  revenue  from  Latin  American  projects 
for  this  group  rose  .30  percent  to  $888  million,  mostly  as  a  result 
of  increasingly  stable  regional  economies  and  a  greater  empha- 
sis on  privatization.  Brazil's  economic  woes  are  not  reflected  in 
these  numbers.  The  largest  overall  regional  jump  in  numbers  for 
the  Top  500  in  1998  was  the  61.2  percent  increase  in  the 
Caribbean  to  $199  million.  Africa  showed  a  healthy  16.9  per- 
cent gain  to  $370.4  million  in  1998.  Europe,  the  largest  interna- 
tional design  market  for  the  top  500,  increased  to  $2.9  billion  in 
revenue,  up  9.8  percent  over  1997.  The  Middle  East  rose  8.9 
percent  in  1998  to  $741.4  million  for  the  Top  500. 

On  ENR's  list  of  the  Top  400  International  Design  Firms, 
reflecting  export  design  revenue  for  architects  and  engineers 
around  the  world,  U.S.  design  firms  dominated.  There  were  80 
U.S.  firms  among  the  top  200  of  that  list,  generating  $7.36  bil- 


lion in  revenue,  a  43.4  percent  sh;ire  of  the  total  of  $16.97  bil- 
lion by  the  group. 

Among  ENR's  I'op  400  general  contractors,  U.S.  contractors 
reported  $28.44  billion  in  international  revenue  in  1998.  This 
was  a  very  healthy  I  1.8  percent  increase  over  the  figures  for 

1997.  One  warning  sign  for  contractors  in  the  international  mar- 
ket was  the  fact  that  new  contract  awards  for  work  abroad 
reported  by  the  ENR  Top  400  dropped  24.6  percent  in  i998, 
moving  down  to  $27.9  billion. 

On  a  regional  basis,  contractors  tend  to  be  more  on  the  trailing 
edge  of  trends  than  are  their  counterparts  among  design  firms. 
Thus,  U.S.  contractors  working  abroad  did  not  begin  to  experi- 
ence the  troubles  in  Asia  until  1998.  The  Top  400  contractors 
reported  $7.6  billion  in  revenue  in  Asia  in  1998,  up  only  0.4  per- 
cent. Surprisingly,  Latin  America  also  was  flat  for  the  Top  400. 
with  a  drop-off  in  metals  prices  that  depressed  the  mining  market 
offsetting  an  upswing  in  manufacturing  and  inlrastructure  in  that 
year.  Overall,  revenue  in  Latin  America  fell  0.9  percent  in  1998  to 
$3.56  billion  for  ENR's  Top  400  contractors. 

Other  regional  markets  were  more  vigorous.  U.S.  contrac- 
tors generated  $4.86  billion  in  revenue  in  the  Middle  East  in 

1998,  up  42.1  percent  over  the  level  in  1997.  Europe  provided 
$7.04  billion  in  revenue  for  U.S.  contractors,  up  I  I  percent. 
Africa  showed  more  promise  than  in  the  past,  rising  28.5  per- 
cent to  $1.95  billion,  and  the  Canadian  market  improved  23.2 
percent  to  reach  $2.39  billion. 

Among  ENR's  top  225  international  contractors,  U.S.  firms 
led  those  from  all  other  nations,  although  not  to  the  extent  that 
U.S.  design  firms  dominate  the  market.  There  were  64  U.S. 
contractors  in  the  top  225,  generating  $28.25  billion  in  revenue 
from  projects  abre)ad.  This  constituted  24.3  percent  of  the  total 
of  $1  16.39  billion  for  the  top  225  as  a  whole. 

As  a  measure  of  the  international  construction  market  as  a 
whole,  ENR  measured  the  world  construction  market  at  $3.22 
trillion  in  1998.  The  U.S.  represented  the  single  largest  market  at 
$651  billion  in  total  constructit)n  spending,  followed  closely  by 
.lapan  at  $626.5  billion.  Other  major  national  construction  mar- 
kets included:  Germany,  $315.0  billion:  China,  $185.9  billion; 
the  United  Kingdom,  $104.9  billion;  Brazil,  $102.1  billion; 
France.  $98.0  billion;  Italy,  $95.3  billion;  South  Korea.  $73.6 
billion;  and  Canada.  $72.0  billion.  On  a  regional  basis,  EA'/?  esti- 
mates total  construction  spending  as  follows:  Asia.  $1.12  tril- 
lion; Europe.  .$995.6  billion;  Latin  .America,  $238.6  billion;  the 
Middle  East.  $76.7  billion;  and  Africa.  .$59.4  billion. 

Financing 

While  construction  is  a  multi-trillion-dollar  market  woridwide. 
private  financing  remains  a  major  driver  for  U.S.  construction 
tlnns"  export  opportunities.  However,  the  southeast  Asian  finan- 
cial crisis  caused  a  significant  reduction  in  the  overall  willingness 
of  private  investors  to  commit  funds  to  developing  economies. 
For  example,  gross  private  financings  to  emerging  market 
economies  took  a  nosedive  in  1998,  falling  nearly  50  percent  to 
$148.5  billion  from  $286. 1  billion  in  1997,  according  to  the  Inter- 
national Monetary  Fund,  citing  a  study  by  Capital  Data  Loan- 
ware  and  Bondware. 
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Much  of  this  drop-off  came  as  a  direct  result  of  the  Asian 
economic  crisis.  Gross  private  financings  to  Asia  collapsed  in 
1998,  falling  from  $127.5  billion  in  1997  to  $34.1  billion  in 

1998.  The  Middle  East  and  Africa  also  saw  a  major  drop  in  pri- 
vate tlnancings.  falling  from  $30.8  billion  in  1997  to  $13.7  bil- 
lion in  1998,  while  financings  in  the  Americas  fell  from  $90.3 
billion  to  $64.6  billion.  Only  the  developing  nations  in  Europe 
held  the  line,  dropping  only  from  $37.5  billion  to  $36.1  billion. 

It  is  a  measure  of  the  recovery  of  many  of  the  economies  in 
Asia  that  gross  private  financings  were  on  the  rise  in  that  region 
in  1999.  Through  August  1999,  financings  from  private  sources 
stood  at  $38.2  billion,  exceeding  in  the  fust  8  months  of  the 
year  the  region's  total  for  1998.  By  contrast,  private  financings 
in  developing  countries  in  the  Americas  continued  to  lag  in 

1999,  off  nearly  20  percent  from  their  1998  level. 

It  is  a  measure  of  the  importance  of  private  financing  in  gen- 
erating infrastructure,  development,  and  con.struction  opportuni- 
ties that  multinational  development  organizations  are  stepping 
up  their  efforts  to  involve  private  investors  in  projects.  An  exam- 
ple is  the  increasing  emphasis  the  Asian  Development  Bank 
(ADB)  is  placing  on  its  Private  Sector  Group  (PSG). 

Through  the  PSG,  the  ADB  will  provide  up  to  25  percent  i)f  the 
financing  to  a  maximum  of  $50  million  for  projects  in  any  of  its 
developing  member  countries.  The  PSG  places  particular  empha- 
sis on  infrastructure  projects,  including  build-operate-transferand 
build-own-operate  arrangements,  in  areas  such  as  power,  water 
supply,  transportation,  and  telecommunications.  It  also  will  helji 
facilitate  projects  in  agribusiness  and  industrial  development  on  a 
limited  basis.  It  already  has  approved  power  projects  in  China 
[1,000  megawatts  (MW)].  India  (500  MW),  and  the  Philippines 
(1,200  MW)  as  well  as  industrial  projects  in  Bangladesh,  Nepal, 
Pakistan,  and  Vietnam.  Other  countries  with  approved  pri)jecls 
are  Indonesia.  South  Korea,  Malaysia,  Sri  Lanka,  and  Thailand. 

U.S. -based  agencies  also  are  working  to  provide  incentives  for 
international  construction  opportunities  for  U.S.  construction 
finns.  The  U.S.  Trade  and  Development  Agency  will  provide 
seed  money  for  proposed  projects  with  export  potential.  It  main- 
tains a  proposed  project  database  of  about  1,000  projects  with 
construction  potential,  including  about  600  power  projects. 

However.  U.S.  firms  must  keep  in  mind  that  large-scale 
financial  commitments  to  developing  nations  have  an  element 
of  risk.  Even  experienced  firms  employing  sophisticated  cur- 
rency hedges  lost  money  during  the  Asian  currency  crisis.  There 
are  indications  that  the  vast  expansion  of  power  capacity  in 
some  Asian  countries  may  result  in  customers  who  signed  sup- 
ply contracts  being  unable  to  meet  them.  Thus,  construction 
firms  must  have  a  thorough  understanding  of  the  economic  cir- 
cumstances of  the  areas  in  which  they  hope  to  operate. 

Markets 

Privatization  is  one  of  the  keys  to  the  developing  international 
construction  market.  The  scale  of  some  of  these  privatization 
projects  is  huge.  One  of  the  largest  is  a  proposal  by  the  Taiwan 
Environmental  Protection  Administration  to  privadze  its  solid 
waste  disposal  responsibilities.  That  long-term  nationwide  pro- 
gram, which  would  include  the  building  of  39  solid  waste  incin- 


erators under  individual  contracts,  would  cost  an  estimated  $27 
billion. 

Taiwan's  plan  provides  just  one  demonstration  that  water 
and  wastewater  projects  have  large  export  potential  for  U.S. 
construction  firms.  Another  proposed  large-scale  water  and 
wastewater  project  is  China's  Chengdu  province's  $2  billion 
plan  to  upgrade  its  drinking  water  and  wastewater  treatment 
program.  SABESP.  the  water  company  for  the  state  of  Sao 
Paulo,  Brazil,  is  planning  a  wide-scale  upgrade  of  that  state's 
water  and  sewage  treatment  plant  system,  a  series  of  projects 
worth  an  estimated  $1.6  billion.  Other  large-scale  water  and 
waste  projects  on  the  boards  include  those  in  the  province  of 
Tucaman.  Argentina;  Ankara.  Turkey;  the  state  of  Victoria,  Aus- 
tralia; and  in  the  areas  around  Mexico  City. 

Transportation  projects  provide  another  source  of  export 
potential  for  U.S.  construction  companies.  Among  the  major 
proposed  privatized  projects,  one  of  the  largest  is  a  proposal  by 
the  governor  of  the  Brazilian  state  of  Minas  Gerais  to  privatize 
about  2.500  kilometers  of  roads.  The  proposal  would  parcel  out 
the  project  into  seven  parts  with  a  cumulative  value  of  $1.5  bil- 
lion. Other  large-scale  road  projects  in  the  planning  stage  are  the 
Bregana-Zagreb-Dubrovnik  highway  in  Croatia,  the  Kuwait- 
Subbiya  causeway,  the  rebuilding  of  the  Florianpolis-Osorio 
highway  in  Brazil,  a  highway  development  plan  in  Portugal,  and. 
potentially  the  largest,  a  163-kilometer  mountain  highway  in 
Yunnan  as  part  of  an  $8.2  billion  regional  development  plan. 

Rail  systems,  particularly  light  rail,  are  an  extremely  promis- 
ing sector  for  U.S.  construction  firms.  Taiwan  has  possibly  the 
most  aggressive  rail  program  in  the  world,  with  light  rail  projects  ' 
on  the  boards  for  Taipei,  Taoyuan.  Kaoshing.  and  Tainan  as  well  ^ 
as  a  high-speed  rail  system  to  connect  Taipei  and  Kaoshing.  j 
Other  cities  planning  new  or  upgraded  light  rail  lines  are  Bogota, 
Colombia;  Hong  Kong;  Singapore;  Delhi.  India;  and  several  con-  j 
nector  lines  in  Korea. 

The  airport  market  is  experiencing  a  worldwide  boom,  i 
Among  the  large  international  projects  under  consideration  are^ 
a  new  Inchon  International  Airport  in  Korea,  which  is  ticketed  j 
at  $4  billion,  and  the  Berlin  International  Airport  project,  which -1 
would  replace  Tegel  and  Templehof  airports,  an  estimated  $2' 
billion  project  presenting  substantial  export  opportunities  for' 
I'.S.  firms.  China  is  planning  two  new  international  airports, ^ 
one  at  Pudong,  Shanghai,  and  the  other  at  Baiyun,  Guangzhou,- 
both  estimated  to  cost  $2  billion  each.  i 

The  largest  potential  new  aiiport  projects  are  the  $7.0  billioni 
proposed  Chubu  New  International  Airport  near  Nagoya,' 
Japan,  and  Kitakyushu  Airport  in  Kitakyushu,  Japan,  estimated'' 
at  $5  billion.  Argentina  has  a  large  airport  privatization  pro-^ 
gram  with  work  worth  an  estimated  $2. 1  billion  at  55  aiiports  in" 
that  country. 

Regional  Markets  j 

A  trend  toward  stabilization  and  openness  has  improved  the  out-j 
look  for  the  Middle  East  in  the  year  2000.  The  orderiy  transition] 
of  power  from  Jordan's  King  Hussein  to  his  .son.  King  Abdullah.] 
is  a  symbol  of  the  new  order.  Jordan  had  suffered  because  its' 
economy  was  tied  to  Iraq  and  it  had  few  natural  resources  aside 
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from  ihc  minoial-rich  Dead  Sea.  An  million  plaiil,  now  under 
conslriietion,  that  will  extract  magnesium  fluoride  Irom  Dead  Sea 
brine  and  convert  it  to  high-grade  magnesium  oxide  is  part  of  a 
strategy  to  exploit  that  resource.  Two  boom  years  in  the  petro- 
chemical .sector  are  winding  down  in  the  Middle  Kast  and  north 
Africa.  Many  of  the  current  ethylene  projects  under  construction 
will  come  on-line  in  2001 .  One  new  project  is  a  5()(),0()()-tt)n-per- 
year  ethylene  cracker  in  Mesaiced,  Qatar. 

Led  by  Hong  Kong,  the  Asian  construction  market  is  begin- 
ning to  recover.  There  are  still  underlymg  economic  problems  in 
countries  such  as  Japan,  South  Korea,  and  Thailand,  and  Japan 
still  presents  barriers  to  international  competition.  The  Philip- 
pines is  a  bright  spot  for  some  Innis,  which  cite  projects  in  the 
planning  stages  such  as  a  $I..S  billion  rail  line  from  Manila  to 
Clark  air  base. 

Africa's  poverty  and  virtually  constant  political  unrest  have 
put  a  damper  on  development  for  years,  but  there  are  indica- 
lions  that  conditions  are  becoming  more  favorable  for  tapping 
lis  oil  and  gas  reserves  even  in  countries  such  as  war-torn 
Angola.  One  pending  petroleum  prt)ject  may  produce  Africa's 
suigle  largest  construction  job:  a  .$3.3  billion,  I  ,t)70-kilometer 
pipeline  from  southern  Chad  to  the  coast  of  Cameroon.  The 
World  Bank  may  lend  the  two  governments  $90  million  to 
finance  their  CLjuity  shares,  and  if  it  does  that,  construction  will 
start  in  the  year  2000.  Another  ma  jor  area  of  development  is  the 
"Maputo  Corridor"  in  Mozambique,  where  one  of  the  projects 
IS  a  $1.3  billion  aluminum  smelter  now  under  construction. 

Fortunately  for  the  Latin  American  region,  the  Brazilian 
financial  crisis  of  early  1999  was  nipped  in  the  bud  and  never 
spread  to  the  closely  interdependent  neighboring  countries.  The 
region  is  experiencing  a  burst  of  privatization  in  water  and  waste- 
water treatment  plants.  With  more  tlian  ,S0()  municipalities  that 
have  more  than  lOO.OOO  people,  the  field  presents  a  major  oppor- 
tunity for  international  investors,  in  the  power  sector,  many  pro- 
jects are  on  hold,  but  demand  is  not  decreasing,  and  capacity 
additions  over  the^next  10  years  could  reach  44,000  MW. 

The  pace  of  construction  in  Europe  could  creep  up  a  notch  in  the 
\ear  2000  after  several  years  of  slow  going.  Development  is  getting 
a  boost  from  the  establishment  of  a  single  cunency  and  a  single 
central  bank  for  the  European  Union,  which  has  put  interest  rates  at 
a  historically  low  level.  The  effort  to  stimulate  a  single  market, 
however,  has  not  had  much  success.  There  has  been  little  effect  on 
cioss-border  exchange.  Tlie  Irish  constmctioii  market,  although 
worth  only  about  $13  billion,  is  the  most  active  in  western  Europe, 
growing  at  four  times  Europe's  average  growth  rate  of  2.5  percent, 
in  eastern  Europe,  although  the  combined  volume  of  work  in 
Poland,  Hungary,  the  Czech  Republic,  and  Slovakia  is  small,  the 
growth  rate  is  predicted  to  be  6.5  percent  in  the  year  2000. 

The  U.S.  construction  market  marked  its  eighth  consecutive 
year  of  expansion  in  1999,  making  it  a  magnet  for  international 
firms.  These  firms  are  coming  not  only  to  do  projects  but  also  to 
buy  U.S.  firms.  Notably,  the  Essen,  Germany-based  Hochtief 
AG  bought  all  outstanding  shares  of  the  New  York  City-based 
Turner  Corp.  for  $370  million.  The  major  challenge  facing 
firms  in  the  U.S.  market  is  finding  qualified  personnel.  Recruit- 
nig  and  retaining  staff  is  a  major  management  focus. 


Canatla  has  finally  felt  the  surge  of  work  spilling  over  from 
the  United  States.  Construction  activity  was  expected  to  grow 
3  to  5  percent  in  1999  and  approach  $70  billion.  Every 
province  experienced  growth  except  British  Columbia,  which 
traditionally  is  influenced  more  by  Asian  markets  than  by 
Nortii  American  affairs.  Growth  is  being  spurred  by  high-lech 
industries  in  Calgary  and  Ottawa,  auto  manufacturing  in 
Ontario,  and  airport  work.  Lester  B.  Pearson  International  Air- 
port has  a  development  program  worth  $2.5  billion  over  10 
years,  for  example. 

Long-Term  Outlook 

fhe  outlook  for  international  construction  has  brightened  consid- 
erably. Southeast  Asia's  economic  struggles  seem  to  be  coming 
to  an  end  in  most  countries,  although  Malaysia  and  Indonesia 
continue  to  experience  some  economic  and  political  problems. 
While  Thailand,  the  Philippines,  Indonesia,  and  Malaysia  saw 
their  combined  GDPs  fall  9.8  percent  in  1998,  the  International 
Monetary  Fund  estimated  that  these  Association  of  Southeast 
Asian  Nations  (ASEAN-4)  countries  would  rebound  in  1999 
with  an  overall  increase  in  economic  output  of  1.4  percent  and 
rise  again  in  2000  by  3.6  percent.  This  turnaround,  coupled  with 
the  slow  recovery  of  Brazil's  economy,  should  provide  the  impe- 
tus for  a  new  round  of  investment  and  growth  in  major  construc- 
tion markets  in  developing  countries. 

in  Asia,  Japan  continues  to  be  far  and  away  the  largest  con- 
struction market.  However  it  has  experienced  negative  growth 
in  the  past  2  years,  and  was  projected  to  show  slow  growth  in 

1999,  with  little  indication  of  a  major  recovery  in  2000.  This, 
coupled  with  the  difficulty  of  penetrating  the  Japanese  con- 
struction market,  should  leave  little  room  for  growth  there. 

China  has  been  struggling  to  balance  its  growth  against 
inflationary  pressure.  However,  it  remains  a  strong  market,  and 
the  Chinese  government  has  indicated  a  greater  willingness  to 
use  foreign  construction  firms,  especially  if  they  can  provide 
economic  assistance  to  boost  project  viability. 

India  also  continues  to  show  strong  growth  in  the  construc- 
tion market.  However,  pi)litical  considerations  in  light  of  U.S. 
economic  sanctions  in  1998  after  India  tested  its  first  nuclear 
device,  coupled  with  growing  nationalism,  make  it  a  difficult 
market  for  U.S.  construction  firms. 

In  terms  of  overall  growth,  Asia's  total  economic  output 
should  grow  4.5  to  5.0  percent  in  1999  and  another  5  percent  in 

2000.  Despite  some  difficulties  in  Japan  and  India,  the  increased 
willingness  of  the  private  sector  to  return  to  investing  in  Asia 
should  allow  U.S.  construction  fimis  to  experience  growth  in  rev- 
enue in  Asia  of  at  least  that  level  and  perhaps  in  the  range  of  6  to 
7  percent  in  1999  and  2000. 

In  Latin  America,  strong  corporate  investment  in  Brazil  and 
Argentina  and  an  increase  in  industrial  investment  in  Venezuela 
and  major  infrastructure  expansions  throughout  the  region  were 
expected  to  mitigate  the  overall  downturn  in  Brazil's  economy 
during  1999.  Thus,  the  overall  Latin  American  construction  mar- 
ket was  expected  to  remain  flat  in  1999,  and  U.S.  construction 
firms  should  experience  significant  growth  of  3  to  5  percent  in 
2000.  That  figure  could  increase  if  metals  prices  rebound,  allow- 
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ing  countries,  such  as  Chile,  with  economies  heavily  influenced 
by  mining  to  come  back. 

The  economies  of  many  Middle  Eastern  countries  are  so 
closely  tied  to  the  price  of  oil  that  much  of  that  region's  con- 
struction market  is  dependent  on  oil  price  movements.  The  Inter- 
national Monetary  Fund  (IMF)  anticipates  an  average  increase 
in  the  piice  of  oil  of  about  7.5  percent  in  the  year  2000,  which 
should  help  regional  construction  patterns  expand.  However,  if 
recent  patterns  in  oil  pricing  hold,  IMF's  projections  may  be  on 
the  high  side.  Overall,  the  construction  market  in  the  Middle 
East  should  increase,  but  only  in  the  range  of  2  to  3  percent,  in 
1999  and  2000. 

The  African  market,  while  relatively  small  and  often  difficult 
for  U.S.  construction  firms,  has  shown  steady  growth  over  the 
last  3  years  and  should  continue  to  grow  in  1999  and  2000.  How- 
ever, political  problems  in  Nigeria  and  economic  stagnation  in 
South  Africa,  the  two  largest  construction  markets  in  sub- 
Saharan  Africa,  have  blunted  the  promise  of  the  region.  In  addi- 
tion, the  AIDS  crisis,  which  has  affected  up  to  20  percent  of  the 
adult  population  of  several  countries  in  the  region,  has  forced 
many  countries  to  devote  their  limited  resources  to  health  care 
and  social  services  rather  than  much-needed  infrastructure 
improvements.  Therefore,  the  construction  outlook  in  Africa, 
while  positive,  remains  less  than  its  potential  otherwise  indi- 
cates. The  market  should  increase  2  to  3  percent  in  1999  and  ."^ 
percent  in  2000. 

Europe  is  still  one  of  the  world's  largest  construction  mar- 
kets, but  it  remains  sluggish  as  it  adjusts  to  a  united  economy. 
Overall  growth  rates  for  the  continent  have  ranged  from  2  to  3 
percent.  Large  privatization  projects  in  the  United  Kingdom 
and  major  industrial  developments  there  and  in  Ireland  have 
spurred  major  construction  opportunities.  However,  overall, 
there  is  little  to  indicate  that  the  European  construction  market 
will  grow  more  than  3  percent  a  year  in  the  foreseeable  future. 

Taken  as  a  whole,  the  international  construction  market  is 
recovering  from  the  shocks  to  its  system  in  1997-1998  in  Asia 
and  in  1999  in  Brazil.  The  overall  international  construction 
market  should  grow  at  least  2  percent  in  1999  and  4  to  5  percent 
in  2000.  .As  long  as  the  U.S.  economy  remains  strong  and  the 
dollar  remains  stable,  there  is  every  reason  to  believe  that  a 
steady  growth  rate  of  4  percent  in  the  international  market  is 
sustainable  through  2003. 

Jan  Tuchman  and  Gary  Tulacz,  Engineering  News-Record. 
The  McGraw-Hill  Companies.  212-904-3251,  November  1999. 
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WOOD  PRODUCTS 
Economic  and  Trade  Trends 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Wood  Products 


INDUSTRY  DEFINITION  The  U.S.  wood  products  industry  consists  of 
14  manufacturing  sectors  that  process  timber  and  pulpwood  into  products  such 
as  lumber,  panel  products,  and  other  basic  wood  materials.  This  chapter  covers 
the  following  wood  products  sectors:  general  sawmills  and  planing  mills  (SIC 
2421),  hardwood  veneer  and  plywood  (SIC  2435),  softwood  veneer  and  ply- 
wood (SIC  2436),  and  reconstituted  wood  products  (SIC  2493).  Manufactured 
housing  and  prefabricated  wood  buildings  are  not  covered  in  this  chapter. 


GLOBAL  INDUSTRY  TRENDS  

The  U.S.  wood  products  industry  remains  a  world  leader  in 
the  production  of  and  trade  in  a  multitude  of  products  used 
for  residential  and  light  commercial  construction  as  well  as 
consumer-oriented  products.  Residential  and  light  commercial 
I  construction  end  uses  dominate  the  market  for  its  products,  with 


more  than  8 1  percent  of  softwood  lumber  and  65  percent  of  struc- 
tural panels  used  m  those  activities.  Highly  skilled  labor,  access 
to  raw  materials,  efficient  transportation,  and  strong  capital 
investments  in  machinery  and  information  technologies  make  the 
United  States  the  world's  premier  producer  of  wood  products. 

International  trade  is  an  important  component  of  the  wood 
products  industry.  The  net  value  of  imports  and  exports  increased 


TABLE  7-1:    Lumber  and  Wood  Products  (SIC  24)  Trends  and  Forecasts 

(millions  of  dollarS'iexcept  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000= 

97-98 

98-99 

99-00 

96-00 

•Industry  data 

Value  of  shipments^ 

81,565 

94,272 

103,501 

104,944 

106,518 

112,500 

116,325 

120,150 

121,766 

3.4 

3.3 

1.3 

3.4 

Value  of  shipments  (1992$) 

81,565 

81,696 

86,175 

87,769 

90,035 

93,636 

95,509 

97,515 

99,270 

2.0 

2.1 

1.8 

2.5 

Total  employment  (thousands) 

656 

685 

718 

740 

739 

739 

738 

738 

737 

-0.1 

0.0 

-0.1 

-0.1 

Production  workers  (thousands) 

540 

569 

595 

614 

613 

613 

613 

612 

612 

0.0 

-0.2 

0.0 

-0.0 

^Average  hourly  earnings  ($) 

9.37 

9.51 

9.62 

9.83 

10.17 

10.42 

10.63 

10.92 

11  10 

2.0 

2.7 

1.6 

2.2 

■Capital  expenditures 

1,760 

1,949 

2,657 

3,060 

3,305 

3,330 

3,395 

3,450 

3,600 

2.0 

1.6 

4.3 

2.2 

Product  data 

Value  of  shipments- 

78,061 

90,329 

98,798 

99,853 

101,319 

104,359 

107,594 

111,037 

113,568 

3.1 

3.2 

2.3 

2.9 

Value  of  shipments  (1992$) 

78,061 

78,291 

82,258 

83,506 

85,611 

86,895 

88,546 

90,494 

91,625 

1.9 

2.2 

1.2 

1.7 

ItTrade  data 

kValue  of  imports 

6,736 

8,888 

10,513 

10,394 

12,176 

13,506 

14,002 

14,744 

15,100 

3.7 

5.3 

2.4 

5.5 

[Value  of  exports 



6,821  7,361 


7,252 


7,424 


7,401 


7,312 


5,960 


6,115 


6,206  -18.5 


2.6 


1.5 


-4.3 


'  Estimate  except  imports  and  exports, 
f  Estimate. 
P  Forecast. 

fCompound  annual  rate. 

f  For  a  definition  of  industry  versus  product  values,  see  "Gening  the  Most  Out  of  Outlook  2000." 
■  Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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consistently  from  $13.6  billion  in  1992  to  almost  $20  billion 
in  1998.  However.  1998  was  a  weak  year  for  exports,  with 
their  value  falling  18.5  percent,  mostly  as  a  result  of  languish- 
ing Asian  economies,  especially  Japan.  Imports,  by  contrast, 
increased  3.7  percent,  reflecting  strong  demand  in  the  United 
States  (see  Table  7-1 ).  Although  trade  is  an  important  factor  in 
the  industry,  the  domestic  market  is  by  far  the  main  contribu- 
tor to  the  financial  health  of  the  U.S.  wood  products  industry. 
Demand  for  wood  products  is  primarily  a  function  of  the  hous- 
ing market,  and  with  the  sustained  strength  of  that  sector, 
demand  has  been  increasing. 

IMPORTANT  FACTORS  AFFECTING 
FUTURE  U.S.  INDUSTRY  GROWTH 


The  strength  of  the  domestic  housing  market,  including  new 
construction  and  remodeling,  is  the  key  to  growth  in  the  U.S. 
wood  products  industry.  Certain  sectors,  such  as  the  wood  prod- 
ucts utilized  in  furniture  and  coinmercial  displays,  are  not  as 
reliant  on  the  robustness  of  the  housing  industry  but  still  depend 
on  the  strength  of  the  overall  economy. 

In  1998.  the  value  of  new  residential  construction  put  in 
place  for  private  residential  buildings  rose  9.5  percent  over  its 
level  in  1997.  In  fact,  the  value  of  one-unit  housing  starts  grew 
a  dramatic  14  percent  in  1998  to  $294  billion,  while  growth  in 
single-family  housing  market  was  flat  but  remained  at  a  rela- 
tively lofty  historical  level.  While  the  single-family  sector  has 
remained  strong,  growth  in  private  nonresidential  construction 
increased  a  healthy  8.5  percent  in  1998  as  developers  scrambled 
to  build  office  parks  and  hotels  and  motels. 

Continued  financial  diftlculties  in  Asia,  especially  in  Japan, 
have  caused  increased  concern  in  the  industry  in  light  of  the 
robust  domestic  market,  because  high  levels  of  domestic  activ  ity 
cannot  be  maintained  for  a  long  period  and  producers  will  have 
to  expand  their  markets  and  recapture  markets  lost  as  a  result  of 
the  financial  crisis  in  Asia.  The  industry  has  not  experienced  the 
pricing  setbacks  it  faced  in  1997  and  early  1998.  However,  it 
appears  that  general  prices  became  much  more  volatile  later  in 
1998  and  throughout  1999,  indicating  efficiencies  in  the  pncmg 
mechanisms  as  manufacturers  took  into  account  the  reduced 
Asian  demand  for  wood.  Suggestions  in  1997  and  1998  that 
some  producers  were  increasing  production  to  meet  financial 
obligations  such  as  employee  payrolls  vanished  in  1999 — a  sign 
of  the  maturity  of  the  wood  products  market. 

A  further  sign  of  maturity  in  the  wood  products  market  is 
that  the  former  reliance  on  stumpage  (standing  timber)  from 
fedeial  lands  has  been  mostly  replaced  by  the  use  of  stumpage 
from  private  lands,  hi  the  early  1990s,  it  was  not  uncommon  to 
hear  that  segments  of  the  U.S.  wood  products  industry  could  not 
survive  without  access  to  federal  stumpage.  Despite  the  reduc- 
tion in  federal-origin  timber  being  offered  for  sale,  U.S.  wood 
products  production  experienced  healthy  gains  in  1999.  How- 
ever, storm  clouds  may  be  gathering  for  the  industry,  including 
the  forecast  slowdown  in  the  domestic  housing  market  and 


mounting  pressure  from  factions  intent  on  eliminating  the  har-  i 
vesting  of  stumpage. 

Although  the  domestic  market  is  relatively  secure,  uncer- 
tainty clouds  the  international  markets  for  wood  products. 
Japan,  traditionally  the  largest  market  for  U.S.  wood  products, 
has  been  slow  in  recovering  from  its  economic  malaise. 

U.S.  INDUSTRY  GROWTH  PROJECTIONS 
FOR  THE  NEXT  1  AND  5  YEARS 


The  U.S.  gross  domestic  product  (GDP)  is  forecast  to  continue  to  . 
grow.  However,  one  of  the  main  engines  of  its  growth,  the  level  of  J 
single-family  housing  starts,  is  expected  to  decline  9.1  percent 
annually  to  1.5  million  units  in  the  next  5  years.  Although  this  i 
decline  in  housing  starts  will  aftect  the  wood  products  industry,  ^ 
the  forecast  4  percent  annual  increase  in  the  repair  and  remodel- 
ing sector  should  counteract  it.  As  a  result,  shipments  of  wood  ^ 
products  were  expected  to  increase  slightly  (2.2  percent)  in  1999. 

Improved  access  to  foreign  markets  will  be  a  key  determi- 
nant of  growth  in  the  wood  products  industry  over  the  next  5  j 
years.  In  light  of  the  uncertainty  of  attaining  such  improved  , 
market  access  for  wood  products,  the  outlook  for  improvement  i 
in  the  U.S.  export  performance  remains  bleak,  with  some  signs  ,f 
that  it  may  improve  in  the  medium  term.  | 

GLOBAL  MARKET  PROSPECTS 


Growth  of  U.S.  exports  of  wood  products  is  dependent  on  how  the  ,, 
Asian  economies,  especially  Japan,  recover  from  their  economic  i 
difficulties.  Exports  to  Japan,  the  leading  market  for  U.S.  wood 
products,  declined  slightly  in  1999  to  $1.62  billion,  and  it  is  i 
expected  that  exports  to  that  country  in  2000  should  stabilize'!  I 
around  1999  levels.  Continuing  difficult  economic  conditions  in  '' 
Japan  are  stunting  consumer  demand  for  wood  products,  espe-  , 
cially  111  housing  applications.  According  to  Japanese  government  i 
sources,  the  Japanese  economy  continues  to  show  prolonged"  . 
weakness  and  slagnatittn.  Data  for  1998  showed  negative  GDP' 
growth,  and  most  economists  in  Japan  predicted  another  year  of j 
anemic  growth  in  1999.  The  consumption  tax  increase  in  April  I,i 
1997,  from  3  percent  to  5  percent  often  is  cited  as  the  catalyst 
lor  the  downturn,  yet  consumer  confidence  and  business  confi-1  ' 
deuce  continued  to  sag  into  1999.  Japan's  overall  economic]  ! 
ills,  punctuated  by  the  increase  in  the  consumption  tax,  nega-' 
lively  affected  LI.S.  wood  exports  to  that  country  and  served  to'  •  •* 
create  supply-demand  distortions  in  the  Japanese  wood  prod-  * 
nets  market.  However,  the  worst  of  the  severe  wood  fiber  inven-i  ' 
lory  adjustments,  which  took  place  in  1997  and  1998,  have,  ^ 
subsided.  "  * 

The  housing  market,  which  accounts  fi)r  the  majority  ol[ 
demand  for  wood  products,  declined  even  further  in  1998.  Total! 
Japanese  housing  starts  during  1998  reached  1. 198  millior 
units,  down  over  13  percent  from  the  1997  level.  Wood  housing  ) 
accounted  for  44  percent  of  all  housing  starts.  If  all  constructiorj  h 
starts  are  counted,  including  commercial  nondwellings,  wooc'  ' 
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structures  still  accounted  ioi  over  percent  ol  tlie  floor  space 
ol  new  starts,  according  to  the  Ministry  of  Construction. 

The  Japanese  economy  was  projecled  to  show  little  growth 
in  fiscal  year  I9W  despite  low  interest  rates  and  government 
spending  that  has  totaled  more  than  billion  over  the  last  X 
years,  in  an  economic  package  announced  in  1998,  the  govern- 
ment introduced  nearly  $200  billion  worth  of  tax  cuts,  loans, 
public  spending,  and  other  economic  stimulants.  The  govern- 
ment even  resorted  to  issuing  shopping  vouchers  in  the  spring 
of  1999,  hoping  to  reverse  the  slide  in  consumer  spending. 
Although  these  were  widely  viewed  as  stopgap  measures,  the 
implementation  of  these  steps  was  expected  to  temper  excessive 
pessimism  over  Japan's  tlnancial  status. 

The  outlook  for  U.S.  wood  product  exports  to  Japan  contin- 
ues to  be  lackluster.  Housing  starts,  which  are  the  engine  for 
wood  demand,  were  expected  to  be  flat,  with  1999  levels  pre- 
dicted to  be  at  or  near  1998  levels.  The  Japanese  government 
forecast  just  under  1.3  million  units,  while  house  builders  and 
economists  predicted  that  starts  would  be  under  1 .2  million.  Cer- 
tain factors  could  have  paved  the  way  for  a  recovery  in  the  hous- 
ing sector  in  1999.  They  included  historically  low  interest  rates 
adding  to  the  incentive  for  consumers  to  make  purchases,  since 
nites  may  rise  in  the  future;  stabilization  of  the  decline  in  land 
prices;  the  implementation  of  a  temporary  mortgage  interest  rate 
deduction  system;  and  perceptions  among  certain  sectors  that 
the  worst  of  the  financial  crisis  had  passed.  The  distortion  in  sup- 
ply and  severe  adjustments  in  inventory  over  the  previous  2 
\cars  stabilized  in  late  1998.  indicating  the  return  of  a  more 
rational  balance  between  supply  and  demand. 

The  changes  in  the  Japanese  economy,  as  well  as  the  overall 
economic  malaise  throughout  Asia,  have  also  had  a  major 
impact  on  the  distribution  channels  for  U.S.  wood  products 
Igoing  to  Japan.  The  U.S.  industry  recognizes  that  many  of  these 
changes  have  affected  and  will  continue  to  affect  the  sale  of  U.S. 
wood  products  in  Japan.  Only  by  understanding  the  changes  in 
the  distribution  channels  will  the  U.S.  industry  be  able  to  com- 
pete. The  U.S.  wood  products  industry  has  seen  a  rise  in  compe- 
tition in  Japan  over  the  last  2  years  from  New  Zealand,  Europe, 
sand  other  Asian  countries 

I  The  wood  products  industry  remains  a  key  sector  in  the  various 
multilateral  market-opening  forums,  such  as  the  Asia-Pacitlc  Eco- 
nomic Cooperation  ( APEC),  the  Transatlantic  Economic  Partner- 

i  ship,  and  the  Free  Trade  Area  of  the  Americas.  All  these  forums 
address  key  issues,  including  the  removal  of  tariffs  and  harmo- 
^  fiization  of  product  standards  and  the  adoption  of  performance- 

1'  oased  building  codes,  all  key  impediments  to  increased  growth  in 
JU.S.  wood  product  exports,  among  their  objectives. 

Elimination  of  the  remaining  global  tariffs  on  wood  products 
s  being  sought  in  the  World  Trade  Organization  (WTO)  through 
m  initiative  called  Advanced  Tariff  Liberalization  (ATL).  ATL 
■vas  bom  in  the  APEC  foiuni.  where  the  heads  of  state  from  the 
•  arious  APEC  economies  endorsed  a  package  of  tariff  liberaliza- 
,  ion  measures  in  nine  sectors,  including  a  forest  products  sector 
[I'hat  covered  wood  products.  At  the  APEC  leaders'  meeting  held 
n  Kuala  Lumpur  in  1998.  the  leaders  agreed  to  move  tariff  elim- 


ination  niitiatives  to  the  W'I'O  in  order  to  achieve  a  critical  mass 
of  support,  including  non-APIiC  economies. 

i'he  implementation  of  the  North  American  f-'rec  Trade 
Agreement  (NAF-  TA)  on  January  1,  1994,  should  continue  to 
benetit  U.S.  exporters  by  phasing  out  tariffs  and  nontarifl  barri- 
ers in  Canada  and  Mexico.  U.S.  expi)rts  to  Mexico  continueti  lo 
rebt)und  Irom  the  dilTiculties  they  experienced  when  the  Mexi- 
can economy  contracted  at  the  end  of  1994.  Wood  product 
exports  lo  Mexico  increased  26  percent  to  $M}  million  in  1998 
(see  Table  7-2).  while  exports  to  Canada  contracted  slightly  to 
just  below  $  1 .6  billion. 

Electronic  Commerce 

The  wood  products  industry  is  paying  more  attention  to  the  util- 
ity of  E-commerce.  In  light  of  the  structure  of  the  industry  as  a 
whole,  the  widespread  use  of  E-commerce  applications  will  be 
limited  to  manufacturers  of  specialty-type  items.  For  example, 
the  increasing  u.se  of  E-commerce  and  the  Internet  is  becoming 
more  important  to  hardwood  lumber  producers  that  have  a  dis- 
tinctive product  to  sell  and  enough  variation  in  product  grades 
that  consumers  traditionally  have  searched  out  producers  of 
unique  hardwood  lumber  items. 

However,  hardwood  lumber  producers  are  not  necessarily 
making  full  use  of  the  internet  and  E-commerce  applications  to 
sell  directly  to  the  consumer  but  instead  are  using  them  to  mar- 
ket their  products  to  consolidators  that  ultimately  ship  to  brick 
and  mortar  outlets.  A  factor  limiting  the  utility  of  E-commerce 
in  the  hardwood  lumber  industry  is  the  shipping  costs  and  limi- 
tations imposed  by  conventional  consumer-oriented  shippers 
such  as  United  Parcel  Service  and  FedEx  on  size  and  weight. 
Hardwood  lumber  commonly  is  sold  in  8-foot  lengths;  this 
exceeds  the  limits  set  by  the  main  shipping  companies. 

Because  of  the  bulk  of  the  majority  of  wood  products,  man- 
ufacturers are  somewhat  constrained  from  making  full  use  of 
the  powers  of  E-commerce.  Most  E-commerce  applications  for 
wood  products  are  business-to-business  transactions.  Some 
products,  such  as  hardwood  veneer,  could  be  poised  to  take 
advantage  of  E-commerce  because  they  are  relatively  easy  to 
ship  and  Web  designers  could  showcase  the  variety  of  figures 
and  species  consumers  look  for.  While  there  are  established 
grades  for  hardwood  veneer,  it  is  bought  primarily  on  the  basis 
of  appearance. 

An  event  to  watch  is  how  the  "big  box"  home  improve- 
ment retailers  position  themselves  in  the  exploding  world  of 
E-commerce.  Some  industry  watchers  contend  that  once  these 
well-known  retail  stores  go  on-line,  wood  product  shipments 
will  increase.  However,  since  big-box  retailers  account  for 
only  about  15  percent  of  wood  product  sales,  their  presence  in 
the  E-commerce  economy  will  have  only  a  negligible  impact 
on  the  structure  of  wood  product  sales. 

Another  potential  beneficiary  of  E-commerce  is  the  mill- 
work  sector.  Homebuilders  and  remodelers  can  use  the  Internet 
to  get  specifications  for  windows  and  doors  and  employ  that 
information  to  generate  computer  images  of  a  planned  home  or 
home  improvement.  The  consumer  could  choose  from  a  wide 
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TABLE  7-2:    U.S.  Trade  Patterns  in  Wood  Products'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value^ 

Share,% 

Region' 

Value^ 

Share,% 

NAFTA 

32 

NAFTA 

1  r>  '3C^7 
1  U,oO  / 

74 

Latin  America 

427 

7 

Latin  America 

889 

6 

Western  Europe 

1,319 

22 

Western  Europe 

765 

5 

Japan/Chinese  Economic  Area 

1,864 

31 

Japan/Chinese  Economic  Area 

796 

6 

Other  Asia 

212 

4 

Other  Asia 

932 

7 

Rest  of  world 

207 

3 

Rest  of  world 

262 

2 

World 

5,960 

100 

World 

14,002 

100 

Top  Five  Countries 

Value 

Share,% 

Top  Five  Countries 

Value 

Share,% 

Japan 

1,640 

28 

Canada 

9,956 

71 

Canada 

1,559 

26 

China 

630 

4 

Mexico 

373 

6 

Indonesia 

467 

3 

Germany 

286 

5 

Brazil 

403 

3 

United  Kingdom 

247 

4 

Mexico 

401 

3 

'  SIC  24. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.  " 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


variety  of  window  and  door  manufacturers  to  achieve  the 
desired  appearance  and  performance  within  his  or  her  budget. 

SAWMILLS  AND  PLANING  MILLS 


industry  Performance  in  1999 

Sawmills  and  planing  mills  are  the  largest  sector  in  the  solid 
wood  products  industry.  Product  shipments  in  constant  dollars 
in  1999  were  valued  at  almost  $24.2  billion.  The  continuation 
of  strong  domestic  demand  for  softwood  and  hardwood  lumber 
was  the  major  reason  why  product  shipments  increased  by  a 
very  healthy  4.1  percent  in  real  terms  in  1999  (see  Table  7-3), 
and  are  expected  to  remain  strong  for  the  next  couple  of  years. 
The  factors  driving  this  increase  in  demand  are  the  relatively 
high  level  of  single-family  housing  starts,  the  largest  consumer 
of  lumber  products,  and  the  vigorous  residential  repair,  remod- 
eling, and  home  improvement  sectors. 

Prices  for  softwood  lumber,  which  were  relatively  stable 
throughout  1998,  became  more  volatile  in  1999  but  not  as 
volatile  as  they  were  in  late  1996  and  early  1997.  The  strength  of 
the  U.S.  housing  sector  is  the  key  reason  for  the  strength  in  soft- 
wood lumber  prices.  However,  attendant  to  the  strong  housing 
sector,  builders  and  producers  have  kept  inventories  tighter, 
increasing  the  volatility  of  prices.  One  key  technical  reason  for 
increased  volatility  in  the  softwood  lumber  markets  is  that  pro- 
ducers did  not  take  any  considerable  downtime  in  production  as  a 
way  to  even  out  the  volatility  of  prices.  As  a  result  of  the  surge  in 
demand,  producers  ramped  up  production  in  anticipation  of 
increasing  revenues;  however,  since  the  majority  of  end  users  do 
not  stock  inventories  of  lumber,  the  producers  were  caught  with 
excess  inventories  when  prices  fell  from  their  highs. 

Softwood  lumber  producers  experienced  healthy  gains  in 
production  in  1998  and  were  expected  to  exceed  industry 


expectations  in  1999.  As  supplies  from  federally  owned  lands 
were  expected  to  be  curtailed  for  various  environmental  and 
political  reasons,  mills,  especially  in  the  western  United  States, ' 
were  forced  to  derive  supplies  from  private  landowners  if  they 
did  not  own  any  land  themselves.  The  decrease  in  softwood  log 
exports  has  benefited  the  softwood  lumber  industry  by  increas-  j  i 
ing  the  available  supply,  keeping  raw  material  input  costs  low,  1 
and  ultimately  leading  to  an  increase  in  demand-driven  produc- 1 1 
tion.  Softwood  log  exports  declined  after  1992  from  13.8' 
million  cubic  meters  to  9.7  million  cubic  meters  in  1998.  Con-'  ! 
tinned  weakness  in  Japanese  demand  accounted  for  most  of  thei 
decline  in  softwood  tog  exports;  those  exports  are  expected  to,  j 
remain  weak  because  of  the  state  of  the  Japanese  economy  and, 
the  use  of  more  value-added  materials  from  the  United  Statesij  . 
and  other  suppliers.  | 
Single-family  residential  construction  remains  the  main  con-i 
sumer  of  softwood  lumber,  and  according  to  industry  data,  thcj  . 
average  unit  uses  14,000  board-feet  of  framing  lumber.  Multi-^ 
plied  by  the  number  of  single-family  housing  starts,  this  tlgure,  i 
shows  the  importance  of  construction  activity  for  the  softwoodtj  j 
lumber  industry.  Although  single-family  residential  constnjctioii'  :  -j 
is  the  most  important  consumer  of  softwood  lumber,  the  resi-^  ;, 
dential  repair  and  remodeling  market  is  a  close  second  and  ii^  •  i 
viewed  as  a  growth  segment  as  more  homeowners  refurbish  theiil'  t 
existing  houses.  However,  the  market  demand  from  the  remod-  ..i 
eling  sector  fell  slightly  in  1998.  According  to  industry  data,  th^, 
remodeling  sector  consumed  28.1  percent  of  softwood  lumbch  (  ^ 
production  in  1998,  down  from  almost  30.0  percent  in  1997i 
Buoyed  by  financial  gains  from  the  U.S.  stock  market  and  highj 
consumer  confidence,  homeowners  are  spending  an  increasing!  ,,; 
amount  of  money  for  new  housing  instead  of  remodeling  thei^  . 
existing  houses;  since  new  construction  uses  more  lumberj  !  .j 
demand  from  the  remodeling  sector  is  relatively  lower.  Expendi:  -.^ 
tures  on  home  improvements  increased  2.4  percent  in  1998  to  i;  i  ., 
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TABLE  7-3:    Sawmills  and  Planing  Mills,  General  (SIC  2421)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

igsg' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  cidtd 

ValUc  Ul  dI  M fJI  1 1  cl  1  lo 

21  061 

24  460 

26  964 

25  776 

26  740 

OQ  IOC 
^O,  1  ZD 

OQ  1  nr\ 
<cy,  1  uu 

30,585 

3.5 

2.7 

2.3 

3.4 

Value  of  shipments  (1992$) 

21,061 

19,662 

21,181 

21,716 

22,700 

23,100 

23,550 

23,900 

24,225 

1.9 

1.5 

1.4 

1  6 

Total  employment  (thousands) 

138 

142 

142 

143 

138 

137 

137 

135 

134 

0.0 

15 

-0.7 

0.7 

Production  workers  (thousands) 

118 

122 

122 

122 

118 

118 

117 

117 

116 

0.8 

0.0 

-0.9 

-0.4 

Average  hourly  earnings  ($) 

9.65 

9.83 

9.97 

10.24 

10.51 

10.70 

10.93 

11.15 

11,90 

2.1 

2.0 

6.7 

3.2 

Capital  expenditures 

459 

548 

694 

852 

1,000 

1,050 

1,085 

1,105 

1,210 

3.3 

1.8 

9.5 

4.9 

Product  data 

Value  of  shipments'" 

20,347 

23,641 

26,001 

24,945 

25,849 

26,577 

27,861 

29,366 

30,147 

4.8 

5.4 

2.7 

3.9 

Value  of  shipments  (1992$) 

20,347 

19,004 

20,425 

21,015 

21,943 

22,382 

23,277 

24,231 

25,020 

4.0 

4.1 

3.3 

3.3 

Trade  data 

Value  of  imports 

3,626 

5,187 

6,187 

5,686 

6,986 

7,566 

6,920 

7,588 

7,855 

-8.5 

9.7 

3.5 

3.0 

Value  of  exports 

2,823 

2,903 

2,917 

2,999 

2,989 

3,025 

2,431 

2,064 

2,219 

-19.6 

-15.1 

7.5 

-7.2 

'  Estimate  except  imports  and  exports. 
Estimate. 
hDiecast. 

Compound  annual  rate. 

:  or  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


i>)lal  of  $80.4  billion,  and  thi.s  upward  trend  is  expected  to  con- 
iiiuie,  boding  well  for  the  softwood  lumber  industry. 

in  1998.  imports  accounted  for  nearly  35.7  percent  of  appar- 
mt  consumption  of  products  from  this  sector,  and  import 
dependency  was  expected  to  increase  slightly  in  1999.  Imports 
(if  softwood  lumber  from  Canada  are  by  far  the  single  largest 
component  of  this  sector  and  the  entire  solid  wood  products 
industry. 

International  Competitiveness 

The  U.S.  sawmills  and  planing  mills  industry  faces  formidable 
competition  in  international  markets,  especially  in  softwood 
lumber  commodities.  Despite  this  competition,  U.S.  exports  of 
softwood  lumber  were  estimated  to  increase  8.7  percent  in  1999 
iiom  1998  levels  in  value  and  9.5  percent  in  volume.  Japan 
remains  the  largest  U.S.  export  inarket  for  softwood  lumber, 
with  a  26  percent  share  in  1998,  down  considerably  from  1996, 
when  54  percent  of  U.S.  softwood  lumber  exports  went  to  that 
country,  reflecting  the  sluggish  Japanese  economy,  especially 
in  terms  of  demand  for  new  residential  housing.  Canada  and 
Spain  are  the  second  and  third  largest  markets,  respectively,  for 
fi.S.  softwood  lumber. 

Financial  diftlculties  in  Asia  are  having  a  profound  impact 
on  the  international  competitiveness  of  the  U.S.  sawmills  and 
planing  mills  industry.  Since  lumber  products  are  priced  inter- 
nationally in  U.S.  dollars,  the  depreciation  of  Asian  currencies 
!ias  had  a  depressing  effect  on  lumber  exports.  Furthermore, 
Asian  demand  for  imported  hardwood  and  softwood  logs, 
which  also  are  priced  in  U.S.  dollars,  has  fallen  dramatically, 
illowing  domestic  sawmillers  to  process  these  high-quality  logs 
■or  domestic  consumption.  Even  with  the  very  strong  U.S. 
lousing  market,  U.S.  producers  have  not  been  able  to  pass 
ilong  price  increases  because  of  the  weak  Asian  markets.  In 


fact,  the  U.S.  market  is  so  strong  and  lumber  prices  are  so  lela- 
tively  weak  (largely  because  of  the  Asian  difficulties)  that  con- 
sumers are  reaping  large  benefits. 

Industry  and  Trade  Projections 
for  the  Next  1  and  5  Years 

In  constant  dollars,  shipments  of  products  from  sawmills  and 
planing  mills  grew  about  4.0  percent  in  1998  and  about  4. 1  per- 
cent in  1999.  According  to  industry  data,  while  the  voluine  of 
production  is  expected  to  incrca.se  around  2  to  4  percent,  prices 
will  remain  stable  despite  the  very  strong  domestic  markets. 

With  a  domestic  economy  expected  to  grow  2.4  percent  in 
2000,  U.S.  housing  markets  are  expected  to  retain  most  of  their 
vitality  but  slowly  retract  from  their  lofty  levels  of  1997  and 
1998.  Since  the  average  size  of  homes  built  in  the  United  States 
are  predicted  to  increase  slightly,  more  lumber  products  are 
expected  to  be  consumed  domestically  in  2000-04.  Increasing 
activity  in  the  repair  and  remodeling  end-use  segments  was 
expected  to  further  bolster  lumber  consumption.  Homeowners, 
flush  with  receipts  from  a  historically  high  equities  market,  have 
been  tunneling  some  oftho.se  gains  into  additions,  decks,  and  fur- 
niture, causing  the  production  of  lumber  products  to  increase. 

Producers  have  been  caught  between  strong  domestic  demand 
and  tepid  international  demand,  especially  in  Japan  and  other 
Asian  countries,  and  have  not  been  able  to  increase  prices  readily. 
However,  the  hardwood  lumber  segment  has  been  able  to  pass 
along  price  increases  more  readily  than  have  its  softwood  cousins, 
since  international  demand  for  hitrdwood  has  not  been  affected  as 
much  as  it  has  been  in  the  softwood  lumber  commodity  sector. 
Hardwood  lumber,  with  its  vast  range  of  varieties,  is  differenti- 
ated from  the  softwood  sector  because  softwood  lumber  products 
are  used  primarily  in  construction  and  moulding  and  millwork 
applications,  where  species  differentiation  is  not  critical.  Lighter- 
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colored  hardwood  lumber  such  as  hard  maple  has  seen  a  tremen- 
dous rise  in  price,  and  that  price  is  expected  to  remain  high  for  the 
next  2  or  3  years.  Production  of  light-colored  hardwoods  has  been 
increasing  slowly  but  cannot  fully  satisfy  demand  because  of 
increasing  logging  restrictions  on  federal  lands  in  the  hardwood- 
producing  regions  of  the  country.  The  Allegheny  National  Forest 
in  Pennsylvania,  a  prime  location  for  hard  maple  and  other  highly 
sought  after  Appalachian  hardwoods,  has  seen  a  moratorium  on 
logging  as  a  result  of  various  environmental  measures.  This  has 
occurred  despite  the  fact  that  this  area  is  not  experiencing  the 
same  degree  of  restrictions  on  federal  lands  that  the  Pacific  North- 
west is  facing.  Privately  owned  land  in  the  eastern  United  States 
has  been  used  to  increase  production  to  meet  the  demand,  but  this 
has  not  been  totally  successful  because  ownership  of  the  hard- 
wood forest  resource  is  so  highly  fragmented. 

Internationally,  U.S.  exports  were  expected  to  experience 
significant  setbacks,  mainly  as  a  result  of  continued  lackluster 
demand  in  Asia.  However,  1999  saw  a  rebound  in  exports  as  the 
Asians  returned  to  the  marketplace  and  as  European  economies 
increased  their  growth.  A  major  wild  card  in  the  future  growth 
of  exports  in  this  sector  is  China's  housing  reform,  launched  in 
1 998,  and  that  country's  acceptance  of  the  use  of  wood  products 
such  as  softwood  lumber  and  hardwood  lumber  in  domestic  res- 
idential construction.  China  has  not  been  affected  as  strongly  by 
the  Asian  financial  difficulties  as  some  of  its  regional  neighbors 
have,  but  its  economy  has  slowed  somewhat  and  the  Chinese 
government  has  focused  on  the  residential  housing  market  as  a 
key  to  increasing  growth  to  its  set  targets.  However.  China's 
housing  reform  efforts  have  been  progressing  more  slowly  than 
expected  because  of  the  complexity  of  the  domestic  housing 
industry.  In  the  past,  the  Chinese  government  allocated  housing 
at  minimal  or  no  cost.  China's  housing  market  is  expected  to 
increase  rapidly  in  2000-04  and  will  increase  demand  for  cer- 
tain sawmill  products  like  millwork  and  mouldings. 

The  recovering  European  markets  will  have  a  positive  influ- 
ence on  the  growth  of  this  industry,  mostly  in  the  hardwood 
lumber  market  but  also  in  softwood  lumber  commodities.  How- 
ever, the  United  States  faces  formidable  competition  in  the 
European  market  from  Canada  and  the  Scandinavians,  espe- 
cially the  Swedes.  Sweden's  European  Union  membership  and 
proximity  to  the  European  market  is  likely  to  make  it  the  pri- 
mary beneficiary  of  increased  European  activity. 

Growth  in  the  sawmills  and  planing  mills  sector  is  expected 
to  be  moderate  over  the  1999-2004  period.  While  the  Asian 
economies  sort  out  their  difficulties,  especially  Japan,  U.S. 
mills  will  benefit  from  an  increasing  supply  of  logs  that  once 
were  destined  for  Asian  markets  that  will  be  available  for  trans- 
formation into  lumber  products.  The  healthy  U.S.  economy  will 
allow  this  sector  to  grow  and  absorb  some  of  the  lumber  that 
was  manufactured  from  previously  destined  log  exports.  How- 
ever, plenfiful  supply  will  have  a  dampening  effect  on  lumber 
prices,  leading  to  only  moderate  growth  for  this  sector. 

Chris  Twarok,  Office  of  Metals.  Materials,  and  Chemicals, 
(202)  482-0377,  October  1999. 


HARDWOOD  VENEER  AND  PLYWOOD 
Industry  Performance  in  1999 

Strong  demand  from  the  furniture,  cabinetry,  and  fixtures  sector 
was  the  main  factor  fueling  a  2.4  percent  increase  in  constant  dol- 
lar product  shipments  of  hardwood  veneer  and  plywood  in  1999. 
Also  contributing  to  the  growth  in  product  shipments  were  the 
strong  European  and  Canadian  markets,  leading  to  a  16  percent 
increase  in  U.S.  exports  to  $431  million  in  1997  (see  Table  7-4). 

According  to  data  from  the  U.S.  Bureau  of  the  Census,  hard- 
wood plywood  is  the  dominant  product  in  this  group,  accounting 
for  over  65  percent  of  product  shipments  in  1997.  Commodities 
manufactured  by  this  sector  are  used  in  applications  that  range 
from  furniture  and  case  goods  to  residential  repair  and  remodel- 
ing and  manufactured  housing  units. 

Hardwood  plywood  producers  can  make  panels  in  nearly 
any  dimension  that  an  application  demands.  A  customer  can 
make  special  orders  for  sizes  that  go  beyond  the  standard  sizes 
that  are  normally  available.  However,  most  hardwood  plywood 
panels  are  produced  in  stock  sizes,  generally  4  feet  wide  by  8  to  ' 
10  feet  long.  Industry  data  show  that  production  of  hardwood  ' 
plywood  increased  3  percent,  the  thirteenth  consecutive  year  of 
growth,  to  89.5  million  square  meters.  Continued  growth  is 
expected  as  a  result  of  increased  consumption  by  the  furniture 
industry  and  other  case  good  manufacturers. 

Stock  hardwood  production  accounts  for  slightly  more  than 
half  of  all  the  hardwood  plywood  produced.  Of  this  amount,  east- 
ern producers,  with  their  proximity  to  the  hardwood  forest '| 
resource,  produce  53  percent  of  hardwood  plywood  while  west-  ;i 
em  producers  account  for  46  percent  of  production,  with  the " 
Great  Lakes  states  making  up  the  remainder.  In  the  not  too  distant.-, 
past,  western  producers  were  besieged  by  escalating  fiber  costs  ; 
resulting  from  harvesting  restrictions  and  the  impact  on  producer  j 
prices  of  the  exportation  of  unprocessed  logs  primarily  to  Asia.  - 

Hardwood  plywood  producers  use  a  wide  range  of  species  foru 
the  face  veneers  of  their  products.  Red  oak  remains  the  most  pop-  .i 
ular  species  at  38  percent  of  the  miuket,  followed  by  birch  (29 
percent)  and  maple  ( 17  percent).  Maple  continues  to  increase  in^ 
popularity  as  consumers  specify  lighter-colored  woods,  espe- 
cially for  kitchen  cabinetry  and  other  tliniiture  items.  The  popu-: 
larity  of  maple  should  plateau  at  around  17  or  18  percent  of  thctl 
market  because  maple  is  a  vei^  difficult  species  to  stain,  whereasJ 
oak  and  birch  are  more  readily  adaptable  to  changing  consumer 
preferences  in  the  colors  of  wood.  A  trouble  spot  for  maple's  pop-J 
ularity  is  price.  As  maple  becomes  more  expensive  because  ot^ 
difficult  sourcing  conditions,  consumers  will  look  at  chen^y  more'' 
closely.  In  the  past,  chen  y  was  much  more  expensive  than  maple,| 
but  the  gap  is  closing.  i 

The  cores  used  in  the  hardwood  plywood  industry  vary  from 
veneer  plies  at  63  percent  of  the  market  to  medium-density 
fiberboard  (MDF)  cores  at  1 6  percent.  The  use  of  MDF  and  par-l 
ticleboard  cores  has  increased  steadily  since  1991.  as  those 
materials  allow  a  panel  to  be  flatter  and  more  dimensionally  sta-i 
ble.  Furthermore,  these  cores  are  cheaper  to  manufacture  thanl 
are  veneer  or  lumber  cores. 
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TABLE  7-4:    Hardwood  Veneer  and  Plywood  (SIC  2435)  Trends  and  Forecasts 

!(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments"^ 

o  ceo 

2,725 

2,805 

2,91 5 

2.8 

2.9 

3.9 

2  7 

Value  of  shipments  (1992$) 

2,238 

2,371 

2,292 

2,277 

2,236 

2,250 

2,272 

2,298 

2,365 

1.0 

1.1 

2.9 

1.4 

Total  employment  (thousands) 

19.9 

19.8 

21.9 

22.0 

21.3 

22.0 

22.1 

22.1 

22.0 

0  5 

0.0 

0.5 

0.8 

Production  workers  (thousands) 

16.9 

16.8 

18.8 

18.8 

18.3 

19.2 

19.3 

19.3 

19.0 

0.5 

0.0 

-1.6 

0  9 

Average  hourly  earnings  ($) 

8.12 

8.55 

8.21 

8.75 

8.95 

9.80 

10.10 

10.40 

10.80 

3.1 

3.0 

3.8 

4.8 

Capital  expenditures 

45.1 

46.6 

52.5 

32.2 

37.7 

38.1 

35.0 

36.2 

39.0 

8.1 

3.4 

7.7 

0.9 

Product  data 

Value  of  shipments  ' 

2,023 

2,305 

2,444 

2,520 

2,556 

2,633 

2,701 

2,771 

2,862 

2.6 

2.6 

3.3 

2.9 

Value  of  shipments  (1992$) 

2,023 

2,154 

2,148 

2,173 

2,178 

2,234 

2,284 

2,339 

2,405 

2.2 

2.4 

2.8 

2.5 

Trade  data 

Value  of  imports 

729 

857 

890 

924 

997 

994 

965 

1,250 

1,370 

-2.9 

29.5 

9.6 

8.3 

Value  of  exports 

278 

297 

348 

376 

371 

431 

399 

462 

475 

-7.4 

15.8 

2.8 

6.4 

'  Estimate  except  imports  and  exports. 
■  Estimate. 
'  Forecast. 

'Compound  annual  rate. 

'  Fur  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


nternationai  Competitiveness 

J.S.  hardwood  veneer  and  plywood  exports  increased  over  16 
lercent  in  1999  as  demand  from  the  European  and  Canadian 
narkets  increased.  Canada,  Germany,  Spain,  and  the  United 
kingdom  are  the  top  four  markets,  representing  nearly  60 

1  )ercent  of  U.S.  exports  of  these  products.  U.S.  exports  are 

I  expected  to  increase  slightly  in  2000  as  exports  to  Europe 
)ick  up.  The  United  States  will  continue  to  face  strong  com- 
letition  from  southeast  Asian,  South  American,  and  eastern 
European  producers  but  is  insulated  somewhat  because  ply- 
\(H)d  produced  from  species  indigenous  to  the  United  States 
s  still  highly  sought  after  in  foreign  markets. 

U.S.  imports  of  these  products  increased  dramatically  in  1999, 
naling  nearly  $1250  inillion.  U.S.  importers  of  these  products 
lave  numerous  choices  that  are  not  available  from  domestic 

Vources.  Aided  by  a  strong  domestic  economy.  U.S.  imports  are 
\pected  to  remain  robust.  Indonesia  is  expected  to  remain  the 

j  irgest  supplier. 

Industry  and  Trade  Projections 
mr  the  Next  1  and  5  Years 

i/hile  there  was  not  much  change  in  the  hardwood  veneer  and 
lywood  industry  in  1999,  a  couple  of  developments  could  pro- 
xindly  affect  the  industry's  domestic  and  international  perfor- 
lance  in  the  next  5  years. 
.[  Continued  growth  in  furniture  and  mobile  home  construction 
tod  a  healthy  domestic  construction  market  were  expected  to 
jiesult  in  higher  product  shipments  in  1998  and  1999.  Constant 
Ollar  product  shipments  were  expected  to  increase  2.4  percent 
1  1999  and  2.8  percent  in  2000  as  domestic  demand  was  sus- 
lined  and  demand  from  Europe  and  Canada  strengthened.  All 


categories  of  products  in  this  sector  should  share  in  the  growth, 
even  the  recently  declining  prefinished  hardwood  paneling  ply- 
wood u.sed  in  prefabricated  and  modular  housing  units. 

Exports  of  hardwood  veneer  and  plywood  products  were 
expected  to  increase  about  2.6  percent  in  1999  (see  Table  7-4). 
continuing  the  strong  export  growth  of  these  products.  Europe, 
Canada,  and  South  America  are  expected  to  be  the  main  mar- 
kets in  2000-04.  Imports  are  expected  to  continue  to  increase, 
especially  hardwood  plywood  from  Indonesia  (luaun)  as  the 
rupiah  was  pummeled  in  foreign  exchange  markets,  making 
luaun  very  price  competitive  in  the  United  States. 

Over  the  1999-2004  period,  the  hardwood  veneer  and  ply- 
wood industry  is  expected  to  increase  shipments  2  percent  annu- 
ally as  the  markets  for  those  products  grow.  Domestic  producers 
are  expected  to  face  an  increasing  amount  of  competition  from 
Asian  countries  for  the  lower  end-use  markets,  especially  inex- 
pensive furniture  items  that  once  used  hardwood  plywood  and 
now  are  increasingly  using  vinyl  overlaid  particleboard  and 
other  composite  products,  thus  tempering  the  growth  potential 
of  this  sector. 

Chris  Twarok,  Office  of  Metals,  Materials,  and  Chemicals, 
(202)  482-0377,  October  1999. 

SOFTWOOD  VENEER  AND  PLYWOOD 
Industry  Performance  in  1999 

The  softwood  veneer  and  plywood  industry  continued  to  expe- 
rience difficult  times  as  product  shipments  rose  less  than  1  per- 
cent. Despite  the  strong  construction,  renovation,  and  housing 
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markets,  production  could  not  capitalize  on  those  trends  as  the 
other  sectors  of  the  wood  economy  did.  The  softwood  plywood 
and  veneer  sector  has  shown  its  resilience  by  shifting  produc- 
tion from  the  Pacific  northwest  to  the  south  to  meet  changing 
fiber  conditions.  Even  though  shipments  were  up  slightly,  the 
real  news  in  this  sector  has  been  the  explosion  of  imports  and 
the  slowdown  in  exports.  Softwood  plywood  and  veneer 
exports  are  facing  stiff  competition  from  Canada,  Indonesia, 
and  Brazil,  especially  in  the  European  and  Japanese  markets. 

Production  of  softwood  plywood  has  been  enhanced  by  tech- 
nological and  economic  breakthroughs  in  the  use  of  adhesives. 
The  use  of  phenol-fomialdehyde  adhesives,  which  are  thermore- 
active  and  set  to  an  infusible  solid,  allow  the  use  of  veneer  sheets 
with  a  higher  moisture  content  than  that  of  veneer  sheets  glued 
with  protein-based  adhesives  such  as  casein.  This  allows  a  lower 
production  cost  because  the  manufacturer  does  not  need  to  reduce 
the  moisture  content  of  the  veneer  sheets  below  the  equilibrium 
moisture  content  to  ensure  a  good  bond.  Furthermore,  the  plywood 
panel  is  less  likely  to  warp  or  shrink  because  the  moisture  content 
of  the  veneers  is  near  equilibrium  with  the  ambient  environment. 

One  of  the  greatest  challenges  to  the  softwood  plywood  and 
veneer  industry  is  the  fonnidable  competition  from  oriented 
strand  board  (OSB).  OSB  is  a  structural  panel  with  alternating 
layers  of  compressed  wood  strands  that  are  glued  with  exterior- 
grade  adhesives.  Since  1992,  when  OSB  was  certified  to  per- 
fonn  as  well  as  softwood  plywood  as  defined  by  Performance 
Standard  PS-2,  OSB  has  been  rapidly  eroding  the  market  share 
of  softwood  plywood.  This  certification  allows  OSB  to  compete 
directly  for  the  same  markets  while  offering  the  consumer  a 
lower  cost  because  OSB  is  much  cheaper  to  produce  than  ply- 
wood (see  the  section  on  reconstituted  wood  products,  below). 
However,  certain  applications  are  still  dominated  by  the  use  of 
softwood  plywood,  such  as  underlayment  for  floors. 


In  the  United  States,  there  are  92  plywood-producing  mills 
and  nearly  50  OSB-producing  mills.  Nearly  75  percent  of  all 
grades  of  softwood  plywood  are  produced  in  the  south.  The 
west,  the  traditional  producer  of  softwood  plywood,  especially 
Douglas  fir  plywood,  is  slowly  being  reduced  to  serving  niche 
markets  because  of  the  changing  patterns  of  raw  material  pro- 
curement that  have  favored  landowners  in  the  south  over  the 
publicly  derived  stumpage  that  a  large  percentage  of  western 
m.lls  have  relied  on. 

International  Competitiveness 

Exports  of  softwood  plywood  and  veneer  dropped  precipitously  in 
1998  to  $222  million,  the  lowest  level  in  8  years  (see  Table  7-5). 
This  was  a  remarkable  reversal,  since  1997  saw  the  highest  level  of 
exports  in  8  years.  Exports  to  the  traditionally  strong  European 
markets  languished  in  1998  and  1999  because  demand  from  the 
United  Kingdom,  Gemiany,  and  the  Netherlands  weakened  as 
construction  activity  in  those  countries  slowed. 

Softwood  plywood  remains  the  largest  export  sector  in  this 
category  accounting  for  nearly  88  percent  of  exports.  However, 
that  percentage  has  been  declining  over  the  last  couple  of  years 
as  international  acceptance  of  OSB  and  increasing  competition 
from  Canada,  Brazil,  and  Indonesia  have  slowly  eroded  soft-  v 
wood  plywood's  dominance  of  exports. 

U.S.  imports  of  softwood  plywood  and  veneer  increased i| 
over  37  percent  to  $150  million  in  1998,  with  over  75  percent « 
originating  in  Canada.  This  increase  was  due  mainly  to  the , 
strong  U.S.  housing  market  and  repair  and  remodeling  sectors,  n 


Industry  and  Trade  Projections 
for  the  Next  1  and  5  Years 

Sales  of  softwood  plywood  and  veneer  barely  continued  their 
modest  increase  in  1998  and  should  match  those  very  small 


TABLE  7-5:    Softwood  Veneer  and  Plywood  (SIC  2436)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

-  ■  ■ 
96-00'| 

Industry  data 

1 

Value  of  shipments'' 

5,350 

6,035 

6,544 

6,828 

6,033 

6,095 

6,185 

6,200 

6,255 

1.5 

0.2 

0.9 

0.9 

Value  of  shipments  (1992$) 

5,350 

5,172 

5,417 

5,376 

5.264 

5,270 

5,296 

5,335 

5,385 

0.5 

0.7 

0.9 

0.6  ^ 

Total  employment  (thousands) 

30.9 

30.7 

30.3 

32.4 

31.9 

28.8 

28.5 

28.5 

28.3 

-1.0 

0.0 

-0.7 

-2.9  ' 

Production  workers  (thousands) 

27.7 

27.7 

27.2 

29.1 

28.6 

25.1 

25.7 

25.2 

25.0 

-1.5 

-1.9 

-0.8 

-3.3  H 

Average  hourly  earnings  ($) 

11.08 

11.42 

11.83 

12.14 

12.36 

13.10 

13.40 

13.80 

14.10 

2.3 

3.0 

2.2 

3.3  ^ 

Capital  expenditures 

94.5 

118 

150 

184 

208 

168 

172 

180 

185 

2.4 

4.7 

2.8 

-2.9 

H 

Product  data 

Value  of  shipments^ 

4,778 

5,321 

5,700 

5,953 

5,225 

5,088 

5,152 

5,255 

5,360 

1.3 

2.0 

2.0 

0.6  ] 

Value  of  shipments  (1992$) 

4,778 

4,560 

4,719 

4,688 

4,559 

4,593 

4,639 

4,674 

4,702 

1.0 

0.8 

0.6 

0.8  '; 

Trade  data 

Value  of  imports 

59.0 

76.9 

96.4 

99.4 

88.4 

109 

150 

265 

302 

37.6 

76.7 

14.0 

36.0  5 

Value  of  exports 

336 

369 

323 

334 

314 

379 

222 

211 

205 

-41.4 

-5.0 

-2.8 

-10.1  1 

'  Estimate  except  imports  and  exports. 
''  Estimate. 
'  Forecast. 
Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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gains  in  and  2000.  Tlie  .S-ycar  outlook  lor  this  sector  indi- 
cates that  softwood  plywood  is  increasingly  being  relegated  to 
niche  niarkels  as  competition  from  OSB  continues.  The  market 
perception  is  that  softwood  plywood  is  now  seen  as  a  "luxury" 
wood  product,  and  high-end  homehuilders  and  customers  are 
specifying  tiie  use  of  softwiH)d  plywood  instead  of  OSB  because 
of  its  perceived  superiority  even  though  sojlwood  plywood  and 
'   OSB  are  structurally  equivalent. 

A  key  factor  in  reviving  growth  in  this  sector  is  the  export  mar- 
ket, especially  in  Hurope.  Even  with  a  slight  revival  in  European 
construction  markets,  there  is  cause  for  concern  in  Asia,  espe- 
cially in  .lapan.  As  that  regi(.)n"s  financial  difficulties  slowly  abate, 
competition  from  Indonesia  threatens  any  further  increases  in 
softwood  plywood  exports  to  that  region. 

While  the  traditional  European  and  Asian  markets  should 
remain  the  main  markets,  nontraditional  markets  such  as  South 
America  and  eastern  Europe  need  to  be  exploited.  Softwood 
plywood  has  some  advantages  over  OSB  in  developing  these 
markets  because  OSB  currently  is  not  seen  as  a  performance- 
based  product  equivalent  to  plywood.  Also,  developments  in 
China  and  that  country's  massive  restructuring  of  its  housing 
market  could  be  a  boon  to  plywood  producers,  especially  for 
concrete  forming  applications. 

The  south  is  expected  to  increase  its  dominance  in  produc- 
tion over  the  west  and  by  2004  should  account  for  80  percent  of 
all  plywood  production.  While  the  timber  constraints  that  west- 
ern producers  have  been  facing  for  the  last  10  years  are  starting 
to  abate,  the  south  is  a  much  lower-cost  producer.  However,  the 
|l  west  will  still  have  the  niche  markets  for  high-end  construction 
I  applications.  Douglas  tlr  and  fir  plywood  products  will  still  be 
'I  demanded  by  consumers  drawn  to  the  appearance  of  those 
[products. 

Chris  Twarok,  Office  of  Metals,  Materials,  and  Chemicals, 
(202)482-0377.  October  1999. 

RECONSTITUTED  WOOD  PRODUCTS 
Industry  Performance  in  1999 

Product  shipments  of  reconstituted  wood  products  increased  4.6 
percent  in  constant  dollars  1998.  reaching  an  estimated  nominal 
\alue  of  $4.9  billion.  The  strong  domestic  housing  market  and  the 
increased  activity  in  residential  repairs  and  remodeling  projects 
contributed  significantly  to  this  growth.  The  strong  furniture  mar- 
ket and  other  similar  end-use  markets  also  contributed  to  this 
growth. 

The  reconstituted  wood  products  sector  produces  items  such 
as  OSB,  hardboard,  particleboard.  MDF.  and  insulation  board. 
U.S.  Bureau  of  the  Census  data  indicate  that  OSB  and  particle- 
board  constitute  the  largest  portion  of  this  industry,  accounting  for 
24  percent  of  total  product  shipments,  followed  by  hardboard  ( 1 8 
percent)  and  MDF  (9  percent).  According  to  industry  data,  pro- 
duction of  OSB.  the  main  structural  item  in  this  group,  increased 
significantly  over  the  last  couple  of  years,  growing  from  slightly 
over  7.0  million  square  feet  in  1994  to  nearly  10.5  million  square 


feet  m  1998.  OSB  uses  compressed  strands  of  wood  laid  in  alter- 
nating layers  with  a  phenol-formaldehyde  adhesive  and  is  struc- 
turally eijuivalent  to  plywood.  OSB  has  a  distinct  advantage  over 
plywood  in  that  OSB  utilizes  tree  species  that  once  were  consid- 
ered very  undesirable,  especially  aspen.  OSB  started  production 
in  the  Cireat  Eakes  states,  where  aspen  is  very  abundant;  it  grows 
in  pure  stands  because  it  is  a  pioneer  species  and  is  very  prolilic  in 
propagation  from  cuttings.  Scientists  utilized  this  wood  and 
tweaked  the  pi\)duction  processes  to  yield  OSB.  Since  peeler  logs 
are  not  needed,  as  they  are  in  the  production  of  plywood  products, 
producers  have  lower  costs  for  raw  materials.  Furthermore,  pro- 
ducers can  use  smaller-diameter  logs  and  are  not  as  reliant  on  raw 
material  derived  from  publicly  owned  lands. 

Pricing  volatility  in  OSB  markets  exhibited  behavior  sim- 
ilar to  that  of  softwood  lumber.  As  competition  increases  for 
OSB  markets  from  domestic  and  international  sources, 
volatility  is  expected  to  remain  a  problem  for  brokers  and  the 
homebuilding  industry.  However,  the  price  spread  between 
OSB  and  softwood  plywood  is  narrowing,  reflecting  strength 
in  the  OSB  market  and  simultaneous  weakness  in  the  plywood 
market. 

The  other  products  in  this  category  are  used  mainly  in  deco- 
rative and  furniture  and  case  good  applications.  The.se  products 
are  very  fiber-efficient  and  average  around  93  percent  recovery 
of  a  log  during  the  production  process.  Also,  as  in  OSB  produc- 
tion, producers  can  use  smaller-diameter  logs,  which  are  less 
expensive  and  more  available  than  are  the  peeler  logs  used  in 
other  types  of  panel  production.  Many  producers  also  buy  waste 
products  such  as  sawdust  from  lumber  mills  and  turn  it  into  par- 
ticleboard, MDF,  and  hardboard  products.  Because  of  its  uni- 
formity, flatness,  and  dimensional  stability,  particleboard  is 
used  primarily  for  floor  undeiiayment  (a  panel  product  to  be 
used  under  the  finish  flooring  or  countertop),  kitchen  counter 
underlayment,  furniture  components,  and  cabinet  components. 
According  to  industry  data,  in  1998  particleboard  shipments 
totaled  5.8  billion  square  feet  on  a  M-inch  basis,  a  5.1  percent 
increase  over  1997. 

Hardboard  is  used  primarily  in  the  construction  industry  for 
exterior  siding  in  new  residential  construction.  Unlike  particle- 
board. which  uses  a  relatively  high  amount  of  binders,  hard- 
board  is  produced  mainly  by  compressing  wood  fibers  under 
extreme  heat  and  pressure  to  form  a  panel.  Hardboard  also  is 
used  in  industrial  applications  such  as  furniture  and  case  goods 
as  well  as  in  the  repair  and  remodeling  sector. 

MDF  is  used  primarily  in  furniture  and  cabinetry  applica- 
tions because  of  its  smoothness,  dimensional  stability,  and 
paintability  and  the  sharp  lines  that  are  left  after  a  decorative 
cut  is  made  on  the  panel.  MDF  u.^es  wood  fibers  and  binders 
and  then  is  heated  and  pres.sed  to  yield  a  panel.  Consumption 
of  MDF  is  increasing  in  the  moulding  and  millwork  industries. 
An  increasing  amount  of  newly  constructed  housing  may  use 
MDF  wainscoting  and  other  decorative  applications.  MDF 
shipments  continue  to  increase,  and  in  1998  shipments  grew  to 
1 .4  billion  square  feet  on  a  K-inch  basis.  Competition  for  MDF 
sales  is  increasing  as  capacity  rises  in  both  established  and  new 
mills. 
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TABLE  7-6:    Reconstituted  Wood  Products  (SIC  2493)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments^ 

3,986 

4,669 

5,344 

5,202 

5,141 

5,300 

5,434 

5,560 

5,695 

2.5 

2.3 

2.4 

2.6 

Value  of  shipments  (1992$) 

3,986 

4,180 

4,388 

4,264 

4,470 

4,565 

4,658 

4,755 

4,860 

2.0 

2.1 

2.2 

2.1 

Total  employment  (thousands) 

22.8 

23.6 

24.3 

25.0 

26.1 

25.3 

25.2 

25.1 

25.1 

-0.4 

-0.4 

0.0 

-1.0 

Production  workers  (thousands) 

18.6 

19.2 

19.7 

20.4 

21.1 

20.6 

20.6 

20.6 

20.5 

0.0 

0.0 

-0.5 

—0  7 

Average  hourly  earnings  ($) 

1 1 .49 

1 1 .72 

1 1  85 

1 1 .92 

12.73 

13.20 

13.40 

13.70 

14.10 

1 .5 

2.2 

2.9 

2.6 

Capital  expenditures 

143 

171 

333 

438 

573 

330 

401 

445 

500 

21.5 

11.0 

12.4 

-3.3 

Product  data 

Value  of  shipments^ 

3,987 

4,658 

5,338 

5,160 

5,111 

5,168 

5,338 

5,664 

5,965 

3.3 

6.1 

5.3 

3.9 

Value  of  shipments  (1992$) 

3,987 

4,170 

4,382 

4,229 

4,444 

4,688 

4,904 

5,140 

5,386 

4.6 

4.8 

4.8 

4.9 

Trade  data 

Value  of  imports 

402 

581 

834 

963 

1,067 

1,146 

1,652 

2,100 

2,565 

44.2 

27.1 

22.1 

24.5 

Value  of  exports 

244 

256 

292 

307 

308 

355 

308 

316 

328 

-13.2 

2.6 

3.8 

1.6 

'  Estimate  except  imports  and  exports. 
^  Estimate. 
^  Forecast. 

■*  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census:  International  Trade  Administration. 


International  Competitiveness 

The  real  international  story  for  this  sector  is  the  strength  of  U.S. 
imports.  In  1998,  imports  grew  44.2  percent  (see  Table  7-6),  and 
this  strong  trend  is  expected  to  be  sustained  in  1999  and  2000.  As 
with  other  wood  product  sectors,  housing  and  related  items  such 
as  furniture  and  cabinetry  aie  driving  this  increase.  Exports,  by 
contrast,  had  a  lackluster  year  in  1998,  dropping  13.2  percent  to 
$308  million,  and  it  is  expected  that  1999  and  2000  will  see  slight 
improvements  in  the  level  of  exports. 

Canada,  Mexico,  and  the  United  Kingdom  are  the  largest 
markets  for  these  products,  while  Japan,  the  third  largest  market 
in  1998,  fell  to  fouilh  place.  Exports  should  improve  in  i  999  and 
2000  as  a  result  of  the  increasing  global  acceptance  of  OSB  for 
use  in  construction  applications.  In  1998,  imports  from  Canada 
increased  54.3  percent  to  $1.4  billion,  accounting  for  83.8  per- 
cent of  U.S.  imports,  and  are  expected  to  increase  at  a  rate  higher 
than  that  of  export  growth  because  of  the  intense  competition 
from  Canada  and  the  additional  capacity  Canada  has  added  in 
the  last  couple  of  years. 

Industry  and  Trade  Projections 
for  the  Next  1  and  5  Years 

Reconstituted  wood  products  are  forecast  to  increase  shipments 
4.8  percent  in  constant  dollars  from  1999  to  2000  as  strong 
demand  from  the  furniture  market  will  prove  to  be  especially 
beneficial  to  particleboard,  MDF,  and  hardboard  producers. 
Furthermore,  the  increased  use  of  OSB  in  residential  construc- 
tion and  the  increase  in  the  number  of  producing  mills  should 
allow  this  sector  to  increase  .shipments. 

However,  as  in  other  sectors  in  the  wood  products  industry, 
growth  in  this  sector  will  be  restrained  by  the  economic  condi- 


tions in  Japan  and  throughout  Asia.  OSB  has  been  making  sig- 
nificant inroads  into  the  Japanese  residential  construction  mar- 
ket as  Japan  and  the  United  States  have  worked  successfully  to 
address  the  building  code  and  product  standards  issues  affecting 
the  use  of  OSB.  However,  its  use  is  threatened  by  Japan's  reces- 
sion. As  an  increasing  amount  of  OSB  production  is  coming  on- 
line in  North  America,  increased  export  opportunities  are 
paramount  for  this  sector's  longer-tenn  health.  Over  the 
1999-2004  period,  export  growth  is  expected  to  increase  2.2 
percent  per  year  as  the  furniture  markets  remain  healthy,  along 
with  residential  construction.  | 

Chris  Twarok,  Office  of  Metals,  Materials,  and  Chemicals,  I 
(202)  482-0377,  October  1999. 
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BUILDING  PRODUCTS  AND  MATERIALS 
Economic  and  Trade  Trends 


U.S.  International  Trade 


($  billions) 


'  Exports  Imports  Balance 


1990     1991     1992    1993    1994    1995    1996    1997  1998 

Source  US  Department  of  Commerce  Bureau  of  the  Census.  International  Trade  AtJministration 


(%) 
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Export  Dependence  and 
Import  Penetration 


 I  Exports/shipments    H  Imports/consumption 


lllllll 

1990       1991       1992       1993       1994       1995  1996 

Source.  U.S.  Department  of  Commerce.  Bureau  of  the  Census,  International  Trade  Administration. 


World  Export  Market  Shares 


1993  1994  1995  1996  1997 

Source  United  Nations,  U  S  Department  of  Commerce,  International  Trade  Administfatinn 


Output  and  Productivity 


(1992  -  100) 
130 


—  Intdustry  productivity  Industry  real  output 
 I  National  real  output    ■  National  productivity 
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110 
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Source  U  S  Department  of  Labor,  Bureau  of  Labor  Statistics 
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Building  Products  and 

Materials 

INDUSTRY  DEFINITION  The  industries  described  in  this  chapter 
produce  a  variety  of  products  that  range  from  cement,  to  roofing  shingles,  to 
nearly  complete  buildings.  The  defining  common  characteristic  of  these 
industries  is  that  the  bulk  of  their  output  is  sold  to  the  construction  sector. 
This  chapter  excludes  lumber  and  millwork,  which  are  covered  in  Chapter  7. 
More  than  30  building  product  industries  are  covered  in  this  chapter,  and  10 
of  those  industries  are  discussed  in  detail:  fabricated  structural  metal  (SIC 
3441),  cement  (SIC  3241),  flat  glass  (SIC  3211),  mobile  homes  (SIC  2451),  pre- 
fabricated wooden  buildings  (SIC  2451),  prefabricated  metal  buildings  (SIC 
3448),  and  various  plumbing  products  (SIC  30881,  3261,  3431,  3432). 


I  GLOBAL  INDUSTRY  TRENDS 


U.S.  manufacturers  of  building  products  prospered  in  1999  as 
the  domestic  construction  market  set  an  all-time  record.  As  a 
result  of  trends  in  most  of  the  world,  however,  U.S.  exports  of 
building  products  declined  while  imports  surged. 

Although  construction  products  tend  to  be  bulky,  this  mdus- 
try  has  become  more  global.  U.S.  exports  totaled  just  below 
$4.8  billion  in  1998.  which  accounted  for  about  3  percent  of  the 
almost  $168  billion  in  total  shipments.  Imports  of  just  under 
$8.1  billion  accounted  for  about  7  percent  of  U.S.  consumption 
(see  Table  8-1), 

Of  the  32  building  product  industries  shown  in  Table  8-1. 
22  showed  a  trade  deficit  in  1998,  and  that  number  increased 
i  in  1999.  (This  is  similar  to  the  overall  pattern  for  the  U.S. 
i  manufacturing  sector.)  The  international  competitiveness  of 
\  specific  products  varies  widely;  for  example,  the  trade  deficit 
!  in  ceramic  tile  was  equal  to  41  percent  of  consumption, 
il  while  the  trade  surplus  in  flat  glass  was  equal  to  8  percent  of 
j  I  production. 

I  :  The  United  States  had  a  trade  surplus  in  building  products  as 
I  recently  as  1992.  The  trade  balance  has  been  in  deficit  since  that 
,||time  because  of  the  strong  domestic  construction  market,  the 

,  ji  strong  U.S.  dollar,  and  the  increasing  sophistication  of  foreign 

I 


suppliers.  By  1998,  the  surplus  had  become  a  $3.3  billion  trade 
deficit,  and  that  trend  intensified  in  1999. 

Canada  and  Mexico  traditionally  have  been  the  largest  cus- 
tomers for  U.S.  exports  of  building  products,  and  they  are  also 
among  the  major  suppliers  of  imports  (see  Table  8-2).  The  North 
American  Free  Trade  Agreement  (NAFTA)  has  reinforced  these 
relationships.  Other  large  customers  include  western  Europe 
(notably  Great  Britain  and  Germany)  and  the  Pacific  Rim  coun- 
tries of  Asia.  Imports  from  countries  in  the  Pacific  Rim  have 
surged  since  1997,  because  their  local  construction  markets  have 
been  in  recession.  China  and  Japan  both  have  large  amounts  of 
excess  capacity,  and  cheap  ocean  freight  rates  have  made  it  prof- 
itable to  ship  cement,  gypsum  board,  structural  steel,  and 
builders'  hardware  to  U.S.  Pacific  Coast  markets. 

Although  U.S.  con.struction  materials  companies  of  all  sizes 
are  active  exporters,  most  of  the  smaller  companies  do  not 
export  because  they  are  regional  businesses  that  have  not  yet 
reached  most  of  the  domestic  market.  For  regional  companies 
seeking  growth,  it  usually  is  easier  to  enter  other  regional  mar- 
kets than  it  is  to  go  international. 

Most  of  the  larger  firms  export  and/or  produce  overseas. 
Increasingly,  the  larger  firms  are  mul-.inational  companies  that 
ship  between  facilities  across  national  boundaries.  Many  U.S. 
building  product  industries  have  high  levels  of  foreign  owner- 
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TABLE  8-1:    Value  of  Shipments  and  International  Trade  for  U.S.  Building  Product  Industries  in  1998 

(millions  of  current  dollars) 


International  Trade 


SIC  Code 

Product  Shipments' 

Exports 

Imports 

Balance  of  T 

Total  building  products 

167,850 

4,794 

8,055 

-3,261 

Mobile  homes 

2451 

10,276 

27 

6 

21 

Prefabricated  wooden  buildings 

2452 

Do 

56 

-3 

Asphalt  paving  mixtures 

2951 

6,135 

21 

50 

-29 

Asphalt  roofing 

2952 

5,753 

74 

46 

28 

Hard-surfaced  floor  coverings 

3996 

2,257 

112 

228 

-116 

Rubber  floor  coverings 

30694 

831 

54 

55 

-1 

Plastic  pipe 

3084 

5,019 

222 

99 

123 

Plastic  plumbing  fixtures 

3088 

2,191 

41 

89 

-48 

Miscellaneous  plastic  construction  products 

3089' 

8,427 

462 

541 

-79 

Flat  glass 

321 1 

2,779 

738 

510 

228 

Cement 

3241 

6,741 

58 

963 

-905 

Clay  brick  and  structural  tile 

3251 

1,681 

16 

6 

10 

Ceramic  wall  and  ceiling  tile 

3253 

1,091 

27 

860 

-833 

Structural  clay  products  nec 

3259 

222 

10 

13 

-3 

Vitreous  plumbing  fixtures 

3261 

983 

75 

233 

-158 

Concrete  block  and  brick 

3271 

3,375 

11 

24 

-13 

Concrete  products  nec 

3272 

10,319 

105 

426 

-321 

Ready-mixed  concrete 

3273 

19,241 

0 

1 

-1 

Gypsum  products 

3275 

4.826 

66 

155 

-89 

Cut  stone  and  stone  products 

3281 

1,699 

37 

883 

-846 

Mineral  wool 

3296 

2,422 

350 

158 

192 

Cast  iron  pipe  and  fittings 

3321 1 

287 

134 

35 

99 

Builders'  hardware 

34294 

5,988 

586 

676 

-90 

Metal  plumbing  fixtures 

3431 

1,179 

71 

154 

-83 

Plumbing  fittings  (metal) 

3432 

5,148 

67 

399 

-332 

Fabricated  structural  metal 

3441 

15,300 

472 

537 

-65 

Metal  doors,  windows,  and  trim 

3442 

10,175 

188 

261 

-73 

Sheet  metal  work 

3444 

17,963 

66 

22 

44 

Architectural  metal  work 

3446 

4,538 

41 

81 

^0 

Prefabricated  metal  buildings 

3448 

3,997 

201 

58 

143 

Fences  and  screens 

3496' 

406 

71 

169 

-98 

Building  heating  equipment 

3433 

3,658 

338 

261 

77 

'  Estimate. 

'  Only  plastic  construction  products  are  included. 

'  Component  of  SIC  3496,  miscellaneous  fabricated  wire  products. 

Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census,  International  Trade  Administration;  U.S  Customs  Service. 


ship.  Among  the  industries  in  which  foreign-based  multination- 
als own  much  of  U.S.  production  capacity  are  cement,  clay 
brick,  and  flat  glass.  U.S. -based  multinationals  with  high  levels 
of  foreign  investment  are  in  the  flat  glass,  fiberglass,  flooring, 
and  gypsum  board  industries. 


DOMESTIC  TRENDS  

The  boom  in  the  U.S.  construction  market  continued  in  1999, 
with  the  value  of  new  construction  easily  exceeding  the  record 
set  in  1998.  Shipments  of  building  products  also  increased  to 
record  levels,  although  surging  imports  absorbed  some  of  the 
increased  demand. 

The  value  of  U.S.  building  product  shipments  by  the  32 
industries  shown  in  Table  8-1  was  about  $168  billion  in  1998 
and  $176  billion  in  1999.  The  largest  industries  measured  by 
the  value  of  shipments  were  concrete  products,  sheet  metal 
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work,  fabricated  structural  metal,  doors  and  windows,  anr 
mobile  homes.  The  output  of  those  32  industries  accounted  fo; 
25  percent  of  the  $66.5  billion  value  of  U.S.  construction  i*! 
1998. 

Shipments  of  building  products  measured  in  constant  199^ 
dollars  grew  about  3  percent  in  1999.  This  was  about  the  sam'j 
rate  of  growth  that  was  seen  in  the  value  of  construction  put 
place.  The  fastest-growing  industries  in  1999  measured  by  ship 
ments  in  constant  1992  dollars  were  asphalt  paving  mixture^ 
and  fabricated  structural  metal.  This  was  due  largely  to  th\ 
boom  in  highway  construction  funded  by  the  Transportatiof 
Efficiency  Act  for  the  21st  Century  (TEA-21 )  (see  Chapter  6 
Shipments  of  plumbing  fixtures  also  were  very  strong  becaus- 
of  the  boom  in  large  new  homes  and  improvements  to  existin 
homes. 

Capacity  shortages  have  limited  shipments  of  some  buildini 
products,  especially  cement,  gypsum  board,  bricks,  and  fibe 
glass  insulation.  Shortages  of  these  products  have  been  con 


TABLE  8-2:    U.S.  Trade  Patterns  in  Building  Products  and  Materials^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Value^ 

Share  % 
 '—1  

Rf^n  ion'' 

Value' 

0 1 1  a  1    ,  /o 

NAFTA 

1,562 

44 

NAFTA 

2,916 

44 

1  atin  Ampripa 
Ldllll  /^iiiciiua 

12 

Latin  America 

332 

Western  Europe 

488 

14 

Western  Europe 

2,124 

32 

Japan/Chinese  Economic  Area 

529 

15 

Japan/Chinese  Economic  Area 

1,015 

15 

Other  Asia 

205 

6 

Other  Asia 

226 

3 

Rest  of  world 

320 

9 

Rest  of  world 

83 

1 

World 

3,539 

100 

World 

6,695 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

1,216 

34 

Canada 

2,016 

30 

Mexico 

346 

10 

Italy 

904 

14 

Japan 

292 

8 

Mexico 

900 

13 

China 

90 

3 

China 

608 

9 

Germany 

89 

3 

Spam 

361 

5 

'  SIC  2451,  2452,  2951,  2952,  3084,  3088,  3211,  3241,  3251,  3253,  3259,  3261,  3271,  3272,  3273,  3275,  3281,  3296,  3431,  3432,  3433,  3441,  3442,  3444.  3446,  3448, 
3996. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


pensaled  for  by  iiiLiea.sed  import.s,  prodiicl  substitution,  con- 
struction delays,  and  reduced  construction  output. 

Price  increases  were  fairly  moderate  in  1999.  The  producer 
price  index  for  construction  materials  increased  about  1  percent 
from  1998  to  1999.  However,  price  increases  for  individual 
products  increased  widely,  with  prices  for  asphalt  paving  mix- 
tures gaining  9  percent  while  the  price  index  for  water  heaters 
declined  12  percent.  A  notable  feature  of  the  1999  peak  con- 
struction season  was  the  tight  supply  of  key  materials  such  as 
gypsum  board  and  fiberglass  insulation.  Those  shortages  varied 
geographically  and  were  worst  between  June  and  September. 

Electronic  Commerce  in  Building  Products 

,  Because  sales  of  building  products  tend  to  involve  large  orders 
)  1  of  physical  goods,  E-commerce  opportunities  are  different  than 
r  I  they  are  in  consumer  product  industries  and  information  indus- 
1  ■   tries.  The  principal  uses  of  the  Internet  for  building  products  are 

to  enable  purchasers  to  announce  their  requirements  and  to 
][  allow  suppliers  to  broadcast  product  brochures  widely  and 
le ;  cheaply.  Although  this  significantly  increases  efficiency,  nego- 
r  tiations  usually  need  to  be  concluded  in  the  traditional  manner. 
y  A  noteworthy  Internet  innovation  is  the  on-line  Thomas  Re^- 
;si  ister  of  American  Manufacturers  (www.thomasregister.com), 
les  which  is  becoming  an  important  vehicle  for  exporting  U.S. 
)ji  building  products.  Although  the  register  is  intended  primarily 
j),  (I  for  American  customers,  it  automatically  provides  foreign  buy- 
sti  ers  with  the  same  service.  This  has  dramatically  reduced  the 
1)1 1   difficulties  faced  by  foreign  buyers  by   making  product 

brochures  and  lists  of  U.S.  suppliers  available  instantly  and  for 
j{i  free.  Since  access  to  the  Web  site  is  on  a  24-hour  basis,  most  of 
ji.-,  the  communications  problem  caused  by  time  zones  is  elimi- 
U-rtj  nated. 


OUTLOOK  FOR  THE  YEAR  2000 
AND  BEYOND 


Shipments  of  building  products  will  increase  moderately  in  the 
year  2000,  because  the  domestic  construction  market  is 
expected  to  remain  strong  and  several  important  export  markets 
are  expected  to  recover.  The  biggest  increases  will  be  in  prod- 
ucts used  in  highway  and  commercial  building  construction, 
such  as  asphalt,  ceinent,  and  fabricated  structural  metal.  Since 
housing  starts  are  expected  to  decline  slightly,  shipments  of 
products  used  chiefly  in  homebuilding,  such  as  asphalt  roofing, 
water  heaters,  and  plastic  pipe,  will  not  experience  much 
change  (see  Table  8-.^). 

The  trade  deficit  in  construction  products  probably  will  nar- 
row in  2000,  but  the  situation  will  vary  among  products. 
Although  the  international  economic  conditions  that  cau.sed  the 
trade  deficit  in  building  products  will  ease,  foreign  suppliers 
probably  will  have  to  struggle  to  keep  their  market  shares  in  the 
United  States.  In  the  export  markets,  U.S.  producers  will  have 
to  struggle  to  regain  market  share.  Excess  production  capacity 
in  China  will  cause  a  major  competitive  challenge  for  years. 

Over  the  period  2000-2004,  the  U.S.  construction  sector  is 
expected  to  grow  slowly  from  its  current  record  levels,  and 
building  products  shipments  should  increase  approximately  in 
line  with  increases  in  construction.  The  best  inarket  in  the  long 
term  is  likely  to  be  highway  construction,  which  will  require 
cement,  asphalt,  concrete  products,  and  structural  steel.  The 
number  of  housing  starts  will  not  increase  much,  but  the  long- 
term  trend  toward  larger  and  more  luxuilous  homes  will  con- 
tinue. This  will  benefit  inost  building  products  companies, 
especially  those  selling  gypsum  board,  plumbing  fixtures, 
doors  and  windows,  and  sheet  metal  work.  Home  improvement 
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TABLE  8-3:    Value  of  Product  Shipments  of  U.S.  Building  Product  Industries,  1998-2000 

(millions  of  1992  dollars  except  as  noted) 


SIC  Code 

Current 
Dollars 

Constant  1992 
Dollars 

Annual 
Percent  Change 

1998' 

1998' 

1999' 

2000' 

98-99 

99-00 

Total  building  products 

167,850 

140,340 

144,730 

146,835 

3.1 

1.4 

Mobile  homes 

2451 

10,276 

7,929 

8,200 

8,237 

-3 

1 

Prefabricated  wooden  buildings 

2452 

2,943 

2,317 

2,387 

2,418 

3 

1 

Asphalt  paving  mixtures 

2951 

6  135 

5  726 

6  012 

6 

5 

Asphalt  roofing 

2952 

5,753 

7,100 

7,313 

7,386 

3 

1 

Hard-surfaced  floor  coverings 

3996 

2,257 

2,362 

2,433 

2,433 

3 

0 

Rubber  floor  coverings 

30694 

831 

804 

820 

811 

2 

-1 

Plastic  pipe 

3084 

5,019 

4,244 

4,414 

4,414 

4 

0 

Plastic  plumbing  fixtures 

3088 

2,191 

1,895 

1,971 

1,971 

4 

0 

Miscellaneous  plastic  construction  products 

3089' 

8,427 

7,747 

8,135 

8,297 

5 

2 

Flat  glass 

3211 

2,779 

2,609 

2,640 

2,670 

1 

1 

Cement 

3241 

6,741 

4,771 

4,878 

5,002 

2 

3 

Clay  brick  and  structural  tile 

3251 

1,681 

1,405 

1,461 

1,475 

4 

1 

Ceramic  wall  and  ceiling  tile 

3253 

1,091 

1,301 

1,340 

1,340 

3 

0 

Structural  clay  products  nec 

3259 

222 

228 

237 

239 

4 

1 

WitrpmiQ  nliimhinn  fivtnroc 

VIIICTLJUO  ^lUIIIUNILj  IIAlUICo 

3261 

774 

/  XJJ 

777 

0 

1 

Concrete  block  and  brick 

3271 

3,375 

2,968 

3,058 

3,088 

3 

1 

Concrete  products  nec 

3272 

10,319 

7,679 

7,909 

7,988 

3 

1 

Ready-mixed  concrete 

3273 

19,241 

15,406 

15,868 

16,027 

3 

1 

Gypsum  products 

3275 

4,826 

2,887 

2,974 

3,033 

3 

2 

Cut  stone  and  stone  products 

3281 

1,699 

1,539 

1,570 

1,601 

2 

2 

Mineral  wool 

3296 

2,422 

2,014 

2,075 

2,1 16 

3 

2 

Cast  iron  pipe  and  fittings 

3321 1 

287 

251 

261 

258 

-1 

Builders'  hardware 

34294 

5,988 

5,078 

5,231 

5,335 

3 

2 

Metal  plumbing  fixtures 

3431 

1,179 

928 

934 

946 

1 

1 

Plumbing  fittings  (metal) 

3432 

5,148 

4,338 

4,511 

4,511 

4 

0 

Fabricated  structural  metal 

3441 

15,300 

11,944 

12,588 

12,997 

6 

4 

Metal  doors,  windows,  and  trim 

1 U,  1  /  u 

9,4 1 8 

4 

1 

Sheet  metal  work 

3444 

17,963 

15,364 

15,825 

15,983 

3 

1 

Architectural  metal  work 

3446 

4,538 

3,660 

3,806 

3,844 

4 

1 

Prefabricated  metal  buildings 

3448 

3,997 

3,147 

3,189 

3,253 

2 

2 

Fences  and  screens 

3496' 

406 

364 

379 

382 

4 

1 

Building  heating  equipment 

3433 

3,658 

2,919 

3,007 

3,067 

3 

2 

'  Estimate. 
■  Forecast. 

'  Only  plastic  construction  products  are  included. 
"  Component  of  SIC  3476,  miscellaneous  fabricated  wire  products. 
Source:  Forecasts  and  estimates  by  International  Trade  Administration. 

will  increase  fa.ster  than  will  new  housing  construction,  with  a 
disproportionate  benefit  going  to  vendors  of  plumbing  fixtures, 
asphalt  roofing,  and  sheet  metal  work.  Past  trends  toward  more 
prefabrication  and  the  use  of  more  plastic  building  products 
will  continue,  benefiting  those  industries. 

Patrick  MacAiiley,  V.S.  Department  of  Commerce,  Forest 
Products  and  Building  Materials  Division,  (202)  482-0132. 
September  1 999. 

PREFABRICATED  BUILDINGS 

  A  major  advantage  of  prefabrication  in  all  types  of  buildings  • 

This  section  covers  three  industries  that  produce  prefabricated        is  that  these  units  are  built  faster  and  are  available  to  the  buyer  ' 
buildings  in  permanent  plants.  The  prefabricated  metal        much  sooner.  Factory  quality  and  cost  controls  are  also  key  fac- 
buildings  industry  (SIC  3448)  is  composed  of  firms  that  fabri-        tors  in  the  success  of  these  industries.  In  1 999,  7  percent  of  all 


cate  the  components  of  complete  low-rise  nonresidential 
building  systems  such  as  office  buildings,  retail  stores,  fast- 
food  restaurants,  warehouses,  recreational  facilities,  manu-  ] 
facturing  facilities,  schools,  churches,  storage  buildings,  and  ] 
agricultural  buildings.  The  mobile  home  industry  (SIC  2451)  3 
produces  units,  now  also  called  manufactured  homes,  that  | 
are  made  to  the  U.S.  Department  of  Housing  and  Urban 
Development  National  Manufactured  Housing  Standard.  The 
prefabricated  wood  building  industry  (SIC  2452)  includes  ^ 
firms  that  make  panelized  and  modular  units  for  residential  i 
use.  Prefabricated  wood  units  are  built  to  either  local  build-  ' 
ing  codes  or  statewide  codes  for  factory-built  housing. 
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new  residcnlial  slriictinvs  built  in  Ihc  United  States  consisted  ol 
prefabricated  wooden  buildings  and  mobile/manulactured 
homes.  Prefabricated  metal  buildings  had  a  6.S  percent  market 
share  of  nonresidential  structures,  particularly  for  commercial 
properties. 

Prefabricated  Metal  Buildings 

Prefabricated  metal  buildings  (SIC  3448)  are  particularly  popu- 
lar as  nonresidential  structures  of  less  than  I5(),()()()  square  feet, 
especially  for  commercial  properties.  These  buildings  have  a  6.^ 
percent  share  of  this  nonresidential  market  compared  with  about 
50  percent  in  1990  and  3?  percent  in  the  early  1970s.  These 
structures  often  are  sold  through  manufacturer  representatives 
that  act  as  builder-dealers.  Most  of  those  dealers  are  independent 
and  provide  the  staff  for  engineering  and  erecting  the  buildings. 

Among  the  reasons  for  the  popularity  of  these  structures  are 
affordability,  faster  completion  and  occupation  times,  and  high 
quality.  Faster  construction  results  in  a  quicker  return  on  invest- 
inent  for  the  owner.  Factory  fabrication  of  components  for  these 
structures  usually  offers  easier  quality  control  and  reduces  the 
weather  and  seasonality  factor. 

Because  of  the  popularity  of  this  kind  of  building,  consump- 
I  tion  of  prefabricated  metal  structures  grew  about  2  percent  in 
1999.  Average  annual  consumption  through  the  year  2000  is 
also  expected  to  increase  approximately  2  percent.  The  value  of 
product  shipments  for  prefabricated  metal  structures  increased 
about  1  percent  in  constant  dollars  in  1999  (see  Table  8-4),  with 
1  to  2  percent  annual  average  growth  forecast  for  the  year  2000. 
Despite  the  forecast  for  no  growth  in  the  commercial  building 
sector,  shipments  of  prefabricated  metal  buildings  will  increase 
because  prefabricated  buildings  capture  slightly  more  market 
share  in  the  commercial  structure  and  manufacturing  facility 
construction  sectors  than  they  did  in  the  past. 


F^xports  of  these  structures  dropped  to  $190  nullion  in  1999, 
down  Irom  $20!  million  in  1998.  However,  exports  were  up 
from  $143  ntillion  in  1992  and  are  forecast  to  remain  steady 
through  2000.  Although  the  value  of  exports  is  substantial,  they 
represent  only  about  5  percent  of  domestic  output.  The  U.S. 
industry  is  considered  a  leader  in  the  design  and  production  of 
these  units  and  etijoys  a  reputation  for  quality  and  service. 
Among  the  major  foreign  markets  are  Canada,  Syria,  Fgypt, 
Mexico,  and  China  (see  Table  8-.S).  The  devastating  earthquake 
in  Turkey  in  1999  may  generate  export  opportunities  for  these 
nonresidential  structures. 

The  overall  import  trend  suggests  slow  import  growth  from 
Canadian,  European,  and  Taiwan  companies  with  products  that 
can  compete  with  those  of  U.S.  firms  in  developing  country 
markets  and  even  the  United  States. 

Mobile/A/lanufactured  Homes 

These  units,  now  called  manufactured  homes  (SIC  2451),  are 
produced  as  single-section  or  multisection  dwelling  units.  Before 
1996.  the  industry  produced  more  single-section  units  than 
multisection  units.  In  1999,  65  percent  of  all  units  shipped  were 
double-wide  or  triple-wide  units  (.see  Table  8-6).  A  small  per- 
centage of  these  units  are  used  for  schoolrooms,  bank  branches, 
construction  site  offices,  and  other  commercial  applications. 

Unit  shipments  of  manufactured  homes  rose  5.6  percent  in 
1998  to  373,000  homes  and  declined  6  percent  in  1999  (see 
Table  8-6).  The  forecast  for  unit  shipments  in  the  year  2000  is  a 
1.3  percent  decline.  However,  the  value  of  shipments  will 
increase  slightly,  reflecting  the  trend  toward  larger  and  more 
expensive  units. 

The  challenges  facing  this  uidustry  include  dispelling  the 
"trailer  park"  or  "mobile  home"  image.  Although  these  units 
have  improved,  safety  and  quality  concerns  still  exist.  The 


TABLE  8-4:    Prefabricated  Metal  Buildings  <SIC  3448)  Trends  and  Forecasts 

(millions  of  dollars'^xcept  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments^ 

2,789 

3,314 

3,857 

4,352 

4,512 

4,206 

4,332 

4,520 

3.0 

4.3 

Value  of  shipments  (1992$) 

2,789 

3,190 

3,532 

3,775 

3,853 

3,400 

3,400 

3,440 

3,500 

0.0 

1.2 

1.7 

-2.4 

Total  employment  (thousands) 

20.3 

23.2 

25.3 

27.4 

28.7 

25.9 

26.0 

26.5 

0.4 

1.9 

Production  workers  (thousands) 

13.1 

15.6 

17.1 

19.3 

20.0 

17.8 

18.0 

18.3 

1.1 

1.7 

Average  hourly  earnings  ($) 

10.03 

10.69 

10.51 

10.82 

10.77 

12.30 

Capital  expenditures 

28.9 

34.3 

50.5 

67.4 

73  0 

57.1 

60.0 

63.0 

5.1 

5.0 

Product  data 

Value  of  shipments^ 

2,579 

3,048 

3,581 

3,982 

3,998 

3,872 

3,997 

4,177 

3.2 

4.5 

Value  of  shipments  (1992$) 

2,579 

2,934 

3,279 

3,454 

3,414 

3,115 

3,147 

3,189 

3,253 

1.0 

1.3 

2.0 

-1.2 

FTrade  data 

Value  of  imports 

7.7 

12.7 

20.4 

33.9 

40.2 

62.3 

58.0 

65.0 

70.0 

-6.9 

12.1 

7.7 

14.9 

Value  of  exports 

143 

198 

197 

201 

233 

230 

201 

190 

210 

-12.6 

-5.5 

10.5 

-2.6 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"Compound  annual  rate. 

'  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  8-5:    U.S.  Trade  Patterns  in  Prefabricated  iVIetal  Buildings'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

71 

36 

NAFTA 

51 

87 

Latin  America 

37 

18 

Latin  America 

0 

0 

Western  Europe 

19 

9 

Western  Europe 

5 

9 

\J  oyjOi  1/ \  11  lCO\^  L^\j\Jl \\Jl  I          r\l  Co 

ifi 

g 

O  CI  pel  I  1/ 1 1 1 1  Ic        CUDIIUIIII^  /-Med 

1 
1 

o 
z 

Other  Asia 

7 

4 

Other  Asia 

0 

1 

Rest  of  world 

51 

25 

Rest  of  world 

1 

1 

World 

201 

100 

World 

58 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

62 

31 

Canada 

50 

87 

Syria 

12 

6 

United  Kingdom 

2 

4 

Egypt 

10 

5 

Taiwan 

1 

2 

Mexico 

10 

5 

Germany 

1 

1 

China 

8 

4 

Belgium 

1 

1 

'  SIC  3448. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


industry  continues  to  encounter  zoning  restrictions,  which  in 
many  areas  virtually  "zone  out"  the  use  ot  mobile/manufactured 
homes  unless  they  are  placed  in  a  manufactured  housing  park 
(community). 

The  industry's  efforts  to  reinvent  itself  are  showing  results, 
and  demand  has  gri)wn.  Financing  options  for  buyers  of  man- 
ufactured homes  are  now  closer  to  those  for  buyers  of  conven- 
tional housing.  Owners  who  place  these  units  on  private 
property  can  finance  the  land  w  ith  the  unit  for  up  to  30  years. 
Prices  per  square  foot  for  manufactured  housing  are  about  half 
those  for  site-built  units.  When  put  on  private  lots,  manufac- 
tured homes  often  appreciate  at  a  rate  similar  to  that  of  con- 
ventional units.  There  is  also  a  sizable  market  for  preowned 


TABLE  8-6:    Manufactured  Housing  Units 

(thousands  of  units:  percent) 


manufactured  homes.  Product  shipments  are  projected  to 
grow  less  than  1  percent  in  the  year  2()()().  compared  with  a  6 
percent  annual  decline  forecast  for  new  housing  starts  (see 
Table  8-7). 

Because  these  units  are  shipped  in  a  three-dimensional  mode, 
relatively  few  are  exported.  Their  weight  and  volume  result  in 
very  high  transportation  costs.  Most  exports  are  sent  across  the 
border  to  Canadian  customers.  U.S.  imports  are  insignificant. 

Prefabricated  Wood  Buildings 

In  1999.  nidustry  shipments  of  prefabricated  wood  building  units 
(SIC  2452)  increased  over  3  percent  in  real  temis  over  1998  lev- 
els (see  Table  8-8).  The  forecast  for  2()()()  is  that  shipments  will  (I 


Year 

Single- 
Wide 
Shipments 

Multiwide 
Shipments 

Total 
Shipments 

Annual 
Percent 
Change 
in  Total 
Shipments 

Single-Family 
Housing 
Starts 

Annual 
Percent 
Change 

Single- 
Family 
Total 
Housing 
Additions' 

Manufactured 

Housing, 
Percent  of  Total 
Additions 

1987 

139.1 

93.5 

232.6 

1,146.4 

1,379.0 

16.9 

1988 

122.4 

96.0 

218.4 

-6  1 

1,081.3 

-5.7 

1,299.7 

16.8 

1989 

103.3 

94.9 

198.3 

-9.2 

1,003.3 

-7.2 

1,201.6 

16.5 

1990 

98.6 

89.6 

188.2 

-5.1 

894.8 

-10.8 

•  1,083.0 

17.4 

1991 

91.1 

79.7 

170.7 

-9.3 

840.4 

-6.1 

1,011.1 

16.9 

1992 

112.1 

98.7 

210.8 

23.5 

1,029.9 

22.5 

1,240.7 

17.0 

1993 

134.4 

119.8 

254.3 

20.6 

1,125.7 

9.3 

1,380.0 

18.4 

1994 

156.2 

147.8 

303.9 

19.5 

1,198.4 

6.5 

1,502.3 

20.2 

1995 

173.8 

165.8 

339.6 

11.7 

1,076.2 

-10.2 

1,415.8 

24.0 

1996 

173.7 

189.7 

363.4 

7.0 

1,160.9 

7.9 

1,524.3 

23.8 

1997 

148.8 

204.6 

353.4 

-2.8 

1,133.1 

-2.4 

1,486.5 

23.8 

1998 

144.3 

228.5 

372.8 

5.5 

1,271.4 

12.2 

1,644.2 

22.7 

1999 

122.0 

228.0 

350.0 

-6.0 

1,330.0 

4.6 

1,680.0 

20.8 

'  Manufactured  housing  shipments  are  not  included  in  housing  starts.  This  column  is  the  total  of  the  shipments  ar.d  housing  starts. 
Source:  Manufactured  Housing  Institute,  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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TABLE  8-7:    Mobile  Homes  (SIC  2451)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992       1993       1994       1995       1996       1997        1998'        1999'       2000'      97-98      98-99      99-00  96-00" 

Industry  data 


Value  of  shipments^ 

4,484 

5,786 

6,890 

8,115 

9,019 

9,290 

10,404 

10,250 

12.0 

-1.5 

Value  of  shipments  (1992$) 

4,484 

5,537 

6,135 

6,791 

7,338 

7,484 

8,010 

7,770 

7,800 

7.0 

-3.0 

Toial  employment  (thousands) 

36.8 

42.4 

48.4 

54.5 

60.4 

68.3 

71.7 

71.5 

5.0 

-0.3 

Production  workers  (thousands) 

30.6 

35.7 

40.5 

45.8 

51.4 

57.3 

60.5 

5.6 

Average  hourly  earnings  ($) 

9.52 

10.07 

10.19 

10.43 

10.96 

11.75 

Capital  expenditures 

50.4 

78.4 

124 

89.3 

140 

137 

140 

150 

2.2 

7.1 

Product  data 

Value  of  shipments' 

4,446 

5,755 

6,844 

7,964 

8,876 

9,141 

10,276 

10,140 

12.4 

-1.5 

Value  of  shipments  (1992$) 

4,446 

5,507 

6,095 

6,664 

7,222 

7,347 

7,931 

7,770 

7,740 

7.9 

-3.0 

Trade  data 

Value  of  Imports 

1.1 

0.6 

1.1 

1,2 

1.2 

2.0 

5.9 

7.0 

8.0 

195.0 

18.6 

Value  of  exports 

17.4 

13.8 

13.1 

17.7 

17.3 

21.7 

26.8 

25.0 

26.0 

23.5 

-6.7 

'  Estimate  except  imports  and  exports. 
Estimate. 
Forecast. 

'  Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


increase  les.s  than  I  percent.  Product  shipments  for  prefabricated 
wood  buildings  also  rose  3  percent  in  1999.  The  forecast  for  2()()() 
IS  that  product  shipments  will  grow  another  1  percent  or  so.  com- 
pared with  a  6  percent  annual  decline  forecast  for  new  housing 
starts.  The  market  for  prefabricated  wood  buildings  normally  fol- 
lows the  trend  in  new  single-family  housing.  This  .steady  pattern 
of  slow  growth  reflects  the  growing  popularity  of  factory-built 
housing.  Prefabricated  wood  buildings  accounted  for  just  under  7 
percent  of  all  homes  built  in  1999,  up  from  6  percent  in  1992. 


Because  prefabricated  wood  buildings  are  built  to  local 
building  codes  or  statewide  factory-built  codes,  they  do  not 
encounter  serious  zoning  problems.  Also,  the  difference  in 
appearance  between  these  units  and  conventional  housing  has 
become  less  apparent.  However,  a  prefabricated  unit  often  is 
less  expensive,  and  quality  control  generally  is  better  in  a  plant 
than  it  is  at  a  building  site.  These  units  normally  can  be  put  in 
place  faster  than  can  site-built  units.  Although  most  of  the  out- 
put of  this  industry  is  used  for  residential  purposes,  some  units. 


TABLE  8-8:    Prefabricated  Wood  Buildings  (SIC  2452)  Trends  and  Forecasts 

^millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000= 

97-98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments^ 

2,161 

2,327 

2,688 

2,745 

2,871 

3,054 

3,112 

3,280 

1.9 

5.4 

Value  of  shipments  (1992$) 

2,161 

2,155 

2,337 

2.284 

2,343 

2,460 

2,455 

2,526 

2,558 

-0.2 

2.9 

1.3 

2.2 

Total  employment  (thousands) 

19.2 

19.5 

20.7 

21.5 

21.4 

23.3 

24.0 

24.5 

3.0 

2.1 

Production  vi/orkers  (thousands) 

13.7 

14.1 

15.4 

16.1 

16.1 

17.1 

18.0 

18.5 

5.3 

2.8 

Average  hourly  earnings  ($) 

9,60 

9.32 

9.84 

9.61 

10.07 

10,52 

Capital  expenditures 

25.2 

39  9 

44.3 

49.5 

41.6 

568 

60,0 

62.0 

5.6 

3.3 

Product  data 

Value  of  shipments^ 

2,164 

2,325 

2,749 

2,644 

2,715 

2,888 

2,943 

3,103 

1.9 

5.4 

Value  of  shipments  (1992$) 

2,164 

2,153 

2.391 

2,199 

2,216 

2,323 

2,318 

2,387 

2,418 

0.2 

3.0 

1.3 

2.2 

Trade  data 

Value  of  imports 

8.5 

9.4 

21.4 

22.5 

41.2 

41,7 

56,0 

62.0 

65.0 

34.3 

10.7 

4.8 

12.1 

Value  of  exports 

59.8 

45.8 

74.3 

73.1 

93.0 

97,0 

53.2 

50.0 

70.0 

-45.2 

-6.0 

40.0 

-6.9 

'  Estimate  except  imports  and  exports. 

'  Estimate. 
'  Forecast. 
Compound  annual  rate. 

^  For  a  definition  of  Industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  8-9:    U.S.  Trade  Patterns  in  Prefabricated  Wood  Buildings'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region^ 

Value' 

Share,  % 

NAFTA 

2 

5 

NAFTA 

5,1 

91 

Latin  America 

3 

6 

Latin  America 

0 

1 

Western  Europe 

2 

4 

Western  Europe 

4 

7 

Japan/Chinese  Economic  Area 

42 

78 

Japan/Chinese  Economic  Area 

u 

Other  Asia 

2 

3 

Other  Asia 

0 

0 

Rest  of  world 

2 

4 

Rest  of  world 

0 

0 

World 

53 

100 

World 

56 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

41 

77 

Canada 

51 

91 

Guatemala 

2 

4 

United  Kingdom 

3 

4 

Mexico 

2 

3 

Finland 

1 

1 

South  Korea 

1 

2 

China 

0 

1 

Germany 

1 

2 

Costa  Rica 

0 

1 

'  SIC  2452. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


particularly  modular  ones,  are  used  for  schoolrooms,  offices, 
and  other  commercial  applications. 

The  1999  "State  of  the  Industry  Shapiro  Report"  published 
by  Automated  Builder  showed  that  in  1998  there  were  approxi- 
mately 3,500  panelizer  firms  (including  dome,  log,  conven- 
tional, foam-core,  steel  frame,  plastic  block,  and  retail  or  mass 
merchandiser  lumberyards).  Those  figures  indicate  that  there 
were  7,000  major  production  builders,  200  residential  modular 
producers,  and  90  U.S.  Department  of  Housing  and  Urban 
Development  (HUD)-code  home  manufacturers  operating  over 
300  factories.  Not  included  were  about  2.200  firms  that  produce 
components  for  homes  (roof  trusses,  wall  and  floor  units,  etc.) 
and  a  large  group  (about  7,000)  of  "production  builders"  that 
make  their  own  components  in  a  factory  (permanent  or  tempo- 
rary) or  buy  them  from  component  producers. 

Exports  of  prefabricated  wooden  buildings  account  for  only  a 
small  proportion  of  production.  In  1998,  exports  totaled  about 
$53  million.  The  single  largest  consumer  of  U.S.  prefabricated 
wooden  buildings  was  Japan  at  $41  million  (see  Table  8-9).  Other 
countries  buying  U.S.  prefabricated  wooden  buildings  included 
Guatemala  and  Mexico.  The  recent  earthquake  in  Turkey  has 
generated  a  market  opportunity  for  this  product.  Exports  were 
expected  to  fall  in  1999  and  are  forecast  to  rebound  in  the  year 
2000  as  east  Asian  markets  recover  from  their  economic  crises. 

Imports  of  these  units  grew  in  1998  and  1999,  reflecting  the 
healthy  domestic  construction  market.  In  1998,  import  value 
($56  million)  exceeded  export  value,  generating  the  first  trade 
deficit  for  the  prefabricated  wood  building  industry.  In  part,  that 
deficit  was  caused  by  domestic  demand  outpacing  supply,  along 
with  material  and  labor  shortages.  In  1998,  most  U.S:  imports 
originated  from  Canada,  valued  at  $51  million.  Imports  are 
forecast  to  rise  through  2000.  However,  U.S.  exports  are  fore- 
cast to  outpace  imports  in  that  year. 
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Kathryn  Hollander,  U.S.  Department  of  Commerce,  Forest 
Products  and  Building  Materials  Division,  (202)  482-0132, 
September  1999. 

J 

PLUMBING  EQUIPMENT 


The  plumbing  equipment  sector  includes  industries  that  pro- 
duce  fixtures  made  of  various  materials:  plastic  (SIC  3088),  ji 
vitreous  (SIC  3261),  and  metal  (SIC  3431).  Also  covered  in  j| 
this  section  is  the  plumbing  fixture  fittings  and  trip  industry  .j 
(SIC  3432),  which  makes  faucets,  drains,  and  showerheads.  |j 
Most  larger  plumbing  equipment  producers  make  products  ] 
in  several,  if  not  all,  of  these  industries.  There  are,  however,  ii 
hundreds  of  small  companies  specializing  in  products  clas- 
sified under  just  one  or  two  of  these  industries.  ' 

Product  shipments  in  these  four  industries  rose  about  6  per-  )  i 
cent  in  1998  (see  Table  8-10).  The  3  to  4  percent  gain  in  constant  , ' 
dollars  in  1999  reflected  the  housing  market  slowdown  in  the  "I 
latter  part  of  that  year.  A  2.4  percent  rise  is  forecast  for  2000.      i . 

Growth  and  continuing  strength  in  the  new  building  con-  j 
struction  and  renovation  markets  have  resulted  in  favorable  |  i 
trends  in  the  overall  plumbing  equipment  markets.  The  market  <: 
for  plumbing  fixtures  is  dependent  mainly  on  housing  demand,  ' 
but  commercial  and  institutional  buildings  are  also  important.  ■ 
There  are  also  significant  plumbing  equipment  replacement  and  t 
addition  markets.  Adding  and  renovating  bathrooms  and  mod-  i 
ernizing  kitchens  have  become  a  very  big  business  for  contrac-  :  i 
tors,  distributors,  and  producers.  The  market  situation  for  -I  ' 
fixture  fittings,  however,  is  different  from  that  for  fixtures.  Fit-  1 
tings  have  much  stronger  repair  and  replacement  market  \ 
because  they  are  easier  and  often  less  costly  to  replace  than  are  ! 
fixtures  and  tend  to  wear  out  faster. 


TABLE  8-10:    Plumbing  Parts  (SIC  3088,  3261,  3431,  3432)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994       1995       1996       1997       1998'        igSS"       2000'      97-98      98-99      99-00  96-00" 


Industry  data 


Value  of  shipments'" 

5,507 

6,007 

6,539 

6,899 

7,753 

9,132 

9,862 

10,450 

8.0 

6.0 

Value  oT  snipments  ( iyyz3>j 

f;  977 

D,  jyo 

fl  Q7Q 

7  77  1 

Q  T./  7 

8,560 

8,770 

6.0 

3.9 

Total  employment  (thousands) 

43.1 

45.7 

47.5 

49.0 

50.0 

52.5 

Production  workers  (thousands) 

33.5 

35.0 

36.3 

37.5 

38.7 

41.0 

Average  hourly  earnings  ($) 

11.08 

11.03 

10.78 

11.24 

10.85 

Capital  expenditures 

137 

137 

167 

180 

169 

170 

Product  data 

Value  of  shipments^ 

5,224 

5,705 

6,294 

6,647 

7,427 

8,747 

9,501 

10,100 

8.6 

6.0 

Value  of  shipments  (1992$) 

5,224 

5,586 

6,037 

6,156 

6,679 

7,444 

7,935 

8,185 

8,380 

6.6 

3.2 

Trade  data 

Value  of  imports 

385 

431 

533 

582 

666 

724 

883 

22.0 

Value  of  exports 

261 

267 

266 

273 

258 

288 

262 

-9.0 

'  Fstimate  except  imports  and  exports, 
f  stimate. 
f  orecast. 

Tompound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


Material  trends  in  plumbing  fixtures  show  that  plastic  fix- 
tures and  fittings  experienced  higher  growth  over  the  years  than 
did  metal  and  vitreous  ones.  Plastics  have  gained  in  the  resi- 
dential bathtub,  shower  stall,  lavatory  sink,  and  whirlpool  mar- 
kets at  the  expense  of  vitreous  and  metal  materials.  Vitreous 
fixtures  are  used  primarily  in  bathrooms  (sinks  and  toilets), 
while  metal  fi.xtures  are  employed  most  often  in  kitchen  sinks 
(stainless  and  enameled)  and  are  still  used  in  bathtubs.  Vitreous 
still  has  much  of  the  toilet  market  but  has  lost  market  share  to 
plastics  in  the  toilet  water  tank  and  lavatory  sink  markets.  The 
plastics  category  includes  fiberglass-reinforced  plastic  (FRP) 
and  other  plastics,  including  cultured  marble.  FRP  products  are 
gel-coated  or  acrylic.  The  U.S.  Bureau  of  the  Census's  Current 
Industrial  Report:  Plumbing  Fixtures  shows  that  overall  ship- 
ments of  plastic  fixtures  (fiberglass  and  plastics)  reached  $1.7 
billion  in  1998.  accounting  for  about  50  percent  of  total  plumb- 
ing fixture  shipments.  Vitreous  china  accounted  for  $8X4  mil- 
lion, or  26  percent  of  the  total.  Metal  fixtures  reached  $7(K) 
million,  a  21  percent  .share.  Other  materials  accounted  for  the 
remaining  3  percent. 

Another  favorable  factor  for  the  plumbing  equipment  mar- 
kets is  the  long-term  trend  toward  including  more  bathrooms  in 
new  homes.  The  U.S.  Bureau  of  the  Census's  Characteristics  of 
New  Housing:  I994-199H  shows  that  the  number  of  new  homes 
with  three  or  more  bathrooms  rose  to  8  percent  of  the  total  of 
new  homes.  The  proportion  with  two  and  a  half  baths  was  34 
percent,  with  those  with  two  baths  at  41  percent  and  those  with 
one  and  a  half  baths  or  less  at  just  8  percent. 

Water  conservation  is  a  major  issue  in  this  industry.  Water 
supply  devices  and  toilet  flush  designs  and  devices  are  the  key 
factors.  The  Energy  Policy  Act  of  1992  set  the  maximum  num- 
ber of  gallons  per  flush  at  less  than  1 .6.  less  than  half  the  amount 


per  flush  previously  used  in  most  toilets.  Some  of  the  first  new 
devices  and  designs  did  not  provide  satisfactory  flushing.  There 
also  have  been  problems  with  some  supply  devices,  such  as 
showerheads.  which  decrease  water  pressure  and  volume  to  the 
point  of  not  cleaning  properly.  Manufacturers  have  spent  much 
time  and  money  developing  products  that  work  satisfactorily  for 
the  consumer  but  still  meet  government  standards. 

Foreign  trade  in  plumbing  equipment  is  significant,  but  the 
low  growth  in  exports  has  been  overshadowed  by  the  rapid 
increase  in  imports.  In  1998,  imports  were  more  than  triple  the 
value  of  exports,  with  most  imports  coining  from  Canada.  Mex- 
ico, and  Taiwan.  Export  value  dropped  9  percent  in  1998  from 
1997  levels,  with  most  exports  going  to  Canada,  Japan,  and 
Hong  Kong.  The  deficit  increased  again  in  1999  because  of  the 
strong  U.S.  domestic  market  and  a  strong  dollar.  The  deficit  is 
forecast  to  decline  slightly  in  the  year  2000  as  U.S.  housing 
starts  decline  and  the  Asian  economies  recover. 

Kathryu  Hollander,  U.S.  Department  of  Commerce,  Forest 
Products  and  Building  Materials  Division,  (202)  482-0132, 
September  1999. 


CEMENT 


Cement  (SIC  3241)  is  a  fundamental  building  material  for  the 
construction  sector  It  is  used  in  virtually  all  types  of  construc- 
tion activity,  but  its  major  market  is  nonresidential  construc- 
tion. The  ready-mix  concrete  industry  is  the  major  customer 
for  cement,  accounting  for  about  72  percent  of  shipments. 
Concrete  product  producers  (pipe,  block,  brick,  precast,  pre- 
stressed,  and  dry  mix)  purchase  another  11  percent.  Direct 
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TABLE  8-11:    Hydraulic  Cement  (SIC  3241)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1 QQ9 

I  J  JO 

1  QQA 

1 QQR 

1996 

1997 

1998' 

1999^ 

2000^ 

Q7  QR 

J  /  —  JO 

QS  QQ 

yy— uu 

QC  An 

yb-uu 

Industry  data 

Value  of  shipments^ 

4,051 

4,187 

4,808 

6,342 

5,818 

6,254 

6,942 

7,282 

7,726 

n.o 

4.9 

6.1 

7.3 

Value  of  shipments  (1992$) 

4,051 

3,987 

4,278 

4,437 

4,618 

4,546 

4,914 

5,024 

5,152 

8.1 

2.2 

2.5 

2.8 

Total  employment  (thousands) 

17.0 

16.6 

16.6 

16.8 

16.9 

Production  workers  (thousands) 

19ft 
1  Z  .O 

12  6 

12  5 

Average  hourly  earnings  ($) 

1  1^  1  c; 

1  0.  I  0 

1  /1ft 

1  o.ou 

16  75 

Capital  expenditures 

226 

227 

280 

282 

495 

- 

Product  data 

Value  of  shipments^ 

3,929 

4,051 

4,699 

5,172 

5,650 

6,075 

6,741 

7,073 

7,503 

11.0 

4.9 

6.1 

7.3 

Value  of  shipments  (1992$) 

3,929 

3,858 

4,180 

4,296 

4,484 

4,414 

4,771 

4,878 

5,002 

8.1 

2.2 

2.5 

2.8 

Trade  data 

Value  of  imports 

251 

284 

444 

542 

596 

753 

963 

1,100 

1,050 

27.9 

14.2 

-4.5 

15.2 

Value  of  exports 

50 

49 

47 

56 

59 

60 

58 

60 

60 

-3.2 

2.9 

0.0 

0.4 

'  Estimate  except  imports  and  exports.  ' 
'  Estimate.  , 
'  Forecast. 

'  Compound  annual  rate. 

''  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000."  ) 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration.  j 

owners  of  U.S.  production  facilities  also  purchase  the  buli^  oi'  . 
U.S.  imports.  j 

The  United  States  has  long  been  a  net  importer  of  ceiTient. 
The  gap  between  U.S.  cement  imports  and  exports  widened  fur-  tj 
ther  in  1998  as  imports  increased  28  percent  and  exports  (j 
declined  3  percent.  As  domestic  cement  production  has  been  j 
stretched  to  full  or  nearly  full  capacity,  imports  have  become  an  : 
important  part  of  the  U.S.  supply.  The  bulk  of  U.S.  cement'; 
imports  come  from  Canada.  China.  Spain,  Greece,  Venezuela,  i 
Colombia,  and  Mexico.  In  1998,  China  became  the  United  J 
States'  second  largest  cement  source,  supplying  14  percent  of 
all  imports,  a  432  percent  increase  from  1997.  Thailand  is 
another  producer  country  supplying  cement  to  the  United  j 
States.  After  the  financial  crisis  in  that  country  began,  domestic  i 
production  reoriented  itself  to  supply  export  markets.  In  1998,  ' 
U.S.  imports  of  cement  satisfied  23  percent  of  U.S.  consump- 
tion as  measured  by  volume,  up  from  18  percent  the  previous' 
year,  and  in  1999  imports  accounted  for  27  percent  of  con-' 
sumption.  This  compaies  to  similar  peaks  in  1987  and  1988,3 
when  U.S.  demand  was  strong  and  imports  were  abundant,  and; 
contrasts  with  the  8  to  9  percent  levels  in  1992  and  1993,  when  ; 
the  U.S.  construction  sector  was  recovering  from  a  recession. .- 
Imports  are  likely  to  continue  to  increase  through  2004,'' 
although  at  diminishing  levels.  The  United  States  has  little., 
cement  available  for  export.  Exports  account  for  about  1  per-* 
cent  of  U.S.  production,  and  most  are  sent  to  Canada.  i 
The  capacity  for  cement  production  is  expanding  world-i 
wide,  including  in  the  United  States.  Despite  the  enormous  cost 
associated  with  building  a  new  plant  (capital  outlay  and  energy.; 
costs),  strong  domestic  demand  justifies  the  expansion.  NewJ 
plants  can  cost  as  much  as  $300  million,  and  major  modemiza-j 
tion  and  expansion  can  cost  more  than  $50  million.  Most  capi-j 
tal  expenditures  in  the  late  1980s  and  early  1990s  were  for 


sales  to  construction  contractors  account  for  about  7  percent 
of  demand,  and  sales  to  building  materials  dealers,  hardware 
stores,  lumberyards,  and  home  centers  account  for  another  3 
percent.  The  rest  is  purchased  directly  by  the  government,  oil 
well  drillers,  and  miscellaneous  users. 

In  1998,  cement  consumption  followed  the  trend  illustrated 
by  that  year's  record  high  level  of  new  construction  (see  Chap- 
ter 6).  Total  construction  activity  increased  nearly  5  percent  in 
that  year  and  was  expected  to  grow  4  percent  in  1999.  Demand 
for  cement  closely  follows  the  market  for  nonresidential  con- 
struction and  public  works  projects,  which  in  1998  accounted 
for  56  percent  of  total  new  construction.  The  consumption  of 
cement  surpassed  the  construction  growth  rate  in  1998,  per- 
haps indicating  new  material  use  or  a  modest  price  hike  in 
response  to  heavy  demand  (see  Table  8-11).  Domestic  demand 
began  to  increase  steadily  in  1994  after  spending  allocated  by 
the  first  federal  highway  bill  (ISTEA)  in  1992  led  to  a  greater 
concentration  of  construction  in  the  transportation  and  public 
works  sector.  As  a  result,  the  ratio  of  cement  shipments  to  con- 
struction activity  has  risen  steadily.  The  passage  of  TEA-21  in 
1998  to  fund  federal  highway  construction  promises  to  support 
demand  for  cement  and  aggregates  through  2004.  Even  if  over- 
all construction  activity  flattens  during  the  next  several  years, 
annual  cement  shipments  are  likely  to  continue  to  remain 
strong  (2  to  4  percent)  because  of  the  funding  slated  for  federal 
highways. 

The  internationalization  of  the  U.S.  and  world  cement  indus- 
tries continues.  In  the  1980s,  large  international  finns  began 
to  purchase  plants  around  the  world.  As  a  resuh,  produc- 
tion capacity  in  the  United  States  is  now  more  than  two-thirds 
foreign-owned.  This  trend  continued  to  characterize  the  indus- 
try in  1998.  With  recent  acquisitions  in  the  industry,  foreign- 
owned  production  capacity  could  be  as  high  as  71  percent.  The 
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replacement  equipment  (kilns,  cmslieis,  mixers,  etc.),  to  meet 
environmental  requirements,  and  lor  energy  conservation  proj- 
ects. No  new  plants  were  built  in  that  period,  largely  because  of 
the  high  capital  llnancial  status  of  the  producers.  Starting  in  the 
.second  halt  of  the  19y()s,  however,  the  number  of  major  mod- 
ernizations increased,  and  a  few  new  plants  are  being  built  or 
arc  in  the  planning  process. 

In  addition  to  the  cost  issue,  cement  manutacturers  must 
minimize  energy  consumption  to  reduce  the  release  ol  harmlul 
air  emissions.  After  the  energy  crisis  ot  the  197()s,  government 
programs  required  the  industry  to  convert  t'rom  natural  gas  and 
oil  to  coal.  To  save  energy,  the  industry  accelerated  the  conver- 
sion ol  kilns  from  a  wet  process  to  a  dry  process  and  introduced 
"tightening-up"  measures  to  save  energy.  The  most  recent 
annual  review  by  the  USGS  stated  that  72  percent  of  clinker 
production  occurred  in  entirely  dry  process  plants  and  26  per- 
cent was  in  wet  process  plants.  In  the  !99()s,  there  was  pressure 
u>  switch  back  to  natural  gas  because  of  the  environmental  cli- 
iiiatic  change  and  o/one  layer  issues  involved  with  coal  use. 
Coal  burning  and  the  chemical  process  in  which  limestone  and 
other  materials  are  transformed  into  cement  clinker  and  are  sub- 
sequently mixed  with  gypsum  and  finely  ground  into  finished 
cement  cause  the  emission  of  carbon  dioxide,  nitrogen  oxide, 
and  sulfur  dioxide,  which  have  been  named  as  contributors  to 
climatic  change,  the  thinning  of  the  ozone  layer,  and  urban 
smog.  An  inordinate  amount  of  energy  is  required  to  sustain 
a  manufacturing  process  that  involves  a  high-temperature, 
7-days-a-week,  around-the-clock  operation.  As  a  result,  energy 
accounts  for  30  to  40  percent  of  total  cement  manufacturing 
costs.  Legislation  that  requires  plants  to  further  lestrict  their 
emissions  could  negatively  affect  the  U.S.  industry  by  limiting 
capacity  expansion  and  encouraging  imports.  This  will  be 
determined  over  the  next  few  years  as  U.S.  and  international 

TABLE  8-12:    Flat  Glass  (SIC  3211)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


regulations  related  to  changes  in  climate  are  approved  and 
enforced. 

Many  ceirienl  plants  in  the  United  States  also  burn  various 
waste  materials  and  have  worked  with  some  hazardous  waste 
materials  in  accordance  with  U.S.  Environmental  Protection 
Agency  (EPA)  and  state  regulations.  Manufacturers  that  use 
waste  fuel  benefit  from  a  less  expensive  fuel  source.  Environ- 
mental legislation  may  restrict  the  ability  of  manufacturers  to 
u.se  waste,  which  is  an  inexpensive  fuel  source.  Another  cost- 
.saving  tactic  is  the  greater  use  of  blended  cements,  which 
require  less  cement  in  concrete  mixes  and  allow  for  a  greater 
use  of  waste  material  substitutes  such  as  coal  ash  and  slag. 

Susan  H.  Lusi,  U.S.  Department  of  Commerce,  Forest  Prod- 
ucts and  Building  Materials  Program,  (202)  4X2-0133, 
susan_lusi(a' ita.doc.gov.  September  1999. 


FLAT  GLASS 


The  U.S.  flat  glass  industry  (SIC  3211)  consists  of  manufactur- 
ers of  flat  or  float  glass  and  those  which  fabricate  flat  glass 
products.  The  North  American  Industry  Classification  Sys- 
tem (NAIC)  eventually  will  replace  this  SIC  code  with  NAIC 
32721 1 .  The  two  systems  define  the  industry  in  terms  of  the 
same  types  of  establishments.  The  NAIC  code  considers 
establishments  primarily  engaged  in  manufacturing  flat 
glass  by  melting  silica  sand  or  cullet  or  manufacturing  both 
flat  glass  and  laminated  glass  by  melting  silica  sand  or  cul- 
let as  part  of  the  sector. 

in  1998,  flat  glass  prices  declined  4  percent  from  1997  lev- 
els. As  a  result,  the  nominal  value  of  shipments  increased 
almost  4  percent  while  the  constant  dollar  value  increased  S 


Percent  Change 

1992        1993        1994        1995        1996        1997       1998'       1999'       2000^      97-98      98-99       99-00  96-00" 


Industry  data 


Value  of  shipments'" 

2,073 

2,283 

2,600 

2,598 

2,671 

2,788 

2,910 

2,822 

2,963 

4.4 

-3.0 

5.0 

2.6 

Value  of  shipments  (1992$) 

2,073 

2,234 

2,346 

2,213 

2,417 

2,523 

2,732 

2,766 

2,787 

8.3 

1.2 

0.8 

3.6 

Total  employment  (thousands) 

11.8 

11.3 

11.2 

11.2 

11.5 

11.5 

Production  workers  (thousands) 

9.7 

9.2 

9.2 

9.1 

9.3 

9.4 

Average  hourly  earnings  ($) 

17.45 

18.03 

19.01 

19.73 

19.39 

Capital  expenditures 

148 

159 

137 

170 

248 

177 

Product  data 

Value  of  shipments'" 

1,994 

2,151 

2,474 

2,474 

2,555 

2,785 

2,888 

2,781 

2,930 

3.7 

-3.7 

5.3 

2.7 

Value  of  shipments  (1992$) 

1,994 

2,105 

2,233 

2,107 

2,312 

2,415 

2,609 

2,640 

2,670 

8.0 

1.2 

1.1 

3.7 

Trade  data 

Value  of  imports 

278 

341 

416 

399 

463 

492 

510 

520 

520 

3.7 

2 

0.0 

2.9 

Value  of  exports 

499 

583 

620 

687 

793 

810 

738 

700 

725 

-8.9 

-5 

3.5 

-2.2 

'  Estimate  except  imports  and  exports. 
■  Estimate. 

Forecast. 
^Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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percent.  As  the  industry  has  globahzed  production,  there  has 
been  considerable  expansion  of  overseas  capacity,  leading  to 
increased  imports  and  declining  exports,  as  was  the  case  in 
1998  (see  Table  8-12).  The  forecast  for  the  year  2000  calls  for 
shipments  to  increase  by  over  1  percent.  The  longer-term  out- 
look is  for  about  a  2  percent  average  annual  increase  through 
the  year  2004.  This  forecast  is  based  on  expectations  of  modest 
growth  in  the  construction  and  automotive  sectors. 

Like  the  manufacture  of  cement,  the  production  of  float 
glass  is  energy-  and  capital-intensive  and  therefore  costly. 
The  manufacturing  process  takes  place  around  the  clock, 
requiring  considerable  energy  consumption.  Capital  expendi- 
tures for  a  new  plant  are  likely  to  run  between  $100  million 
and  $120  million.  In  the  United  States,  flat  glass  manufactur- 
ers use  natural  gas  or  fuel  oil  in  their  production  processes, 
and  energy  costs  account  for  approximately  8  percent  of  total 
production  costs. 

Demand  for  flat  glass  has  been  particularly  strong  in  recent 
years  as  the  construction  and  motor  vehicle  sectors  have 
rebounded  from  the  recession  of  the  early  1990s.  The  produc- 
tion capacity  utilization  rate  for  float  glass  production  grew 
from  about  80  to  85  percent  in  1989  and  1990  to  almost  100 
percent  currently.  Construction  applications  account  for  50  to 
55  percent  of  total  tlat  glass  use,  and  motor  vehicles  account  for 
another  25  percent.  Other  products,  such  as  furniture,  appli- 
ances, machines,  and  other  transportation  equipment  (primarily 
naval,  aircraft,  and  aerospace  equipment),  account  for  the  rest. 
The  glass  replacements  market  is  also  a  significant  factor  in  the 
construction  and  automotive  sectors. 

The  trend  toward  rising  flat  glass  exports  throughout  the 
1990s  reversed  itself  in  1998.  when  exports  declined  9  percent 
from  $810  million  in  1997  to  $738  million,  significantly  lower 


than  in  1996.  when  exports  reached  $793  million.  U.S.  exports 
to  Japan  declined  29  percent,  probably  because  of  displacement 
by  imports  from  regional  sources  in  response  to  the  Asian  eco- 
nomic crisis  that  began  in  1997.  Similarly.  U.S.  exports  to  most 
markets  in  Asia  declined  (China,  28  percent;  Korea.  13  percent; 
Hong  Kong.  33  percent).  Exports  to  Europe  and  Canada  tended 
to  increase  (France.  62  percent;  Belgium.  133  percent;  Canada, 
10  percent),  while  exports  to  the  third  largest  U.S.  export  mar- 
ket. Mexico,  fell  3  percent  to  $76  million.  U.S.  imports  totaled 
$510  million  in  1998.  up  from  $492  million  in  1997  and  about 
$278  million  in  1992.  Canada.  Mexico,  and  Germany  were  the 
source  of  most  U.S.  imports  in  1998. 

Susan  H.  Lusi,  V.S.  Department  of  Commerce,  Forest  Products 
and  Building  Materials  Program.  (202)  482-0133.  su.san_ 
lusi@ita.doc.gov,  September  1999. 

FABRICATED  STRUCTURAL  METAL 


The  output  of  the  fabricated  structural  metal  industry  (SIC  3441 ) 
is  consumed  mostly  in  the  construction  of  nonresidential 
buildings  and  infrastructure  facilities.  In  recent  years,  struc- 
tural metal  applications  for  home  construction  have 
increased,  and  this  has  been  reflected  in  consumption  pat- 
terns. Industrial  and  commercial  buildings  account  for  65 
percent  of  the  type  of  construction  work  that  consumes 
structural  metals.  A  variety  of  buildings  fall  under  this  cate- 
gory: hospitals,  sports  arenas,  churches,  government  build- 
ings, utility  facilities,  and  infrastructure  such  as  bridges  and 
tunnels.  The  NAIC  code  332312  is  a  nearly  perfect  match  to 
the  products  covered  under  SIC  3441  and  eventually  will 
replace  the  SIC  code. 


TABLE  8-13:    Fabricated  Structural  Metal  (SIC  3441)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994       1995       1996        1997       1998'       1999''       2000^      97-98      98-99      99-00  96-00" 


Industry  data 


Value  of  shipments' 

8,919 

9,245 

9,857 

10,918 

11,744 

15,260 

16,700 

17,700 

9.4 

6.0 

Value  of  shipnnents  (1992$) 

8,919 

9,144 

9,450 

10,166 

10,551 

12,500 

13,000 

13,500 

13,900 

4.0 

3.8 

Total  employment  (thousands) 

72.0 

70.7 

71.4 

74.3 

75,5 

92.5 

Production  workers  (thousands) 

50.8 

50.8 

51.6 

54.3 

55.7 

66.9 

Average  hourly  earnings  (S) 

10.97 

11.16 

11.24 

11.45 

11.69 

Capital  expenditures 

133 

130 

149 

166 

172 

294 

Product  data 

Value  of  shipments^ 

8,073 

8,455 

8,915 

9,897 

10,751 

13,997 

15,300 

16,200 

9.3 

5.9 

Value  of  shipments  (1992$) 

8,073 

8,363 

8,548 

9,215 

9,659 

11,449 

11,900 

12,400 

12,800 

3.9 

4.2 

Trade  data 

Value  of  imports 

115 

160 

196 

265 

329 

398 

537 

700 

750 

34.9 

30.4 

Value  of  exports 

302 

317 

371 

387 

451 

570 

472 

450 

475 

-17.2 

-4.7 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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U.S.  shipments  of  fabricated  structural  steel  have  increased 
in  real  terms  over  the  last  lew  years  as  a  result  of  rising  levels 
of  all  types  of  construction.  Increases  in  the  range  of  4  to  5  per- 
cent occurred  in  1997  and  1998  and  were  expected  to  continue 
at  that  level  through  1999  until  construction  activity  leveled  off 
(see  Table  8-13).  Federal  funding  of  highways  over  the  next 
several  years  will  support  the  use  of  structural  steel,  particu- 
larly in  bridges  and  tunnel  reconstruction  and  road  work. 
Expectations  through  the  year  2004  are  for  average  annual 
increases  of  I  to  2  percent,  although  as  the  residential  market 
is  penetrated  further  by  the  industry,  shipments  could  grow  at  a 
higher  rale. 

In  1998.  product  shipments  were  estimated  at  over  ,$15  bil- 
lion, a  9  3  percent  increase  (wer  nearly  $14  billion  in  1997.  The 
surge  in  steel  imports  that  provide  the  raw  material  for  prefabri- 
cated structural  steel  probably  supported  the  increase,  but 
imports  of  prefabricated  structural  metal  itself  also  increased  62 
percent  in  1998.  By  volume,  Canada  imported  the  largest 
amount  in  1998  at  $181  million;  Mexico  was  sent  $24  million, 
and  Japan  received  $10  million.  Respectively,  these  importing 
countries  expanded  51  percent,  28  percent,  and  over  1,000  per- 
cent from  their  1997  levels,  when  total  imports  of  structural 
metal  grew  from  $151  to  $246  million. 

The  trend  in  shipments  was  supported  by  a  decline  in  U.S. 
I  exports  of  structural  metal  of  17  percent  in  1998,  a  reversal  of 
i'  the  1996-1997  increase  of  23  percent.  The  largest  customers 
for  U.S.  exports  were  Canada,  Mexico,  and  Venezuela,  which 
each  consumed  more  U.S.  structural  metal  than  it  did  the  previ- 
ous year.  The  overall  decline  reflects  a  loss  in  production  capac- 
ity resulting  from  plant  closings  or  reductions  in  line  operations 
and  the  imbalance  created  by  the  62  percent  increase  in  imports. 

To  remain  competitive,  U.S.  steelmakers  are  interested  in 
creating  new  markets  for  steel  products.  The  residential  housing 
market  has  been  a  focus  of  interest  for  fabricated  structural  steel 
companies.  Metal  framing  systems  have  been  developed  and 
I  are  being  used  in,tingle-family  and  nuillifamily  houses,  replac- 
^  ing  traditional  lumber  products.  Homebuilding  organizations 
have  been  encouraging  the  use  of  this  technology  as  they  have 
encountered  higher  prices  for  lumber  and  wood  products  and 
fear  future  shortages.  Research  and  development  continue  to 
,  strengthen  fabricated  structural  steel  sales  and  encourage  the 
I  I  use  of  steel  products  in  the  residential  construction  field, 
i      Prefabricated  steel  competes  mainly  with  reinforced  con- 
I  Crete  construction  and  factory-produced  precast/prestressed 
concrete  and  prefabricated  metal  building  systems.  Brick  also 
competes  with  steel,  but  it  increasingly  is  used  only  as  facing 
t  rather  than  structurally.  American  Institute  of  Steel  Construc- 
ftion  data  indicate  that  steel  has  about  a  50  percent  share  of  the 
i  industrial  building  market  and  a  slightly  higher  share  of  the 
[I market  for  commercial  and  office  buildings.  Masonry  (clay 
i  |l brick  and  concrete)  construction  accounts  for  the  balance  of  the 
pnonresidential  building  market. 

\Susan  Liisi,  U.S.  Department  of  Commerce,  Forest  Products 
land  Building.  Materials  Program,  (202)  482-0133,  susan_ 
jllusi@ita.doc.gov,  September  1999. 
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Textiles 


INDUSTRY  DEFINITION  In  this  chapter  portions  of  the  textile  mill 
products  sector  (SIC  22)  are  covered:  broadwoven  fabric  mills  (SIC  221,  222, 
223);  weft,  lace,  and  warp  knit  fabric  mills  (SIC  2257,  2258);  carpets  and  rugs 
(SIC  227);  and  yarn  spinning  mills  (SIC  2281).  The  chapter  also  covers  the 
man-made  fiber  industry  (SIC  2823,  2824),  which  provides  primary  raw  mate- 
rial inputs  for  textile  products.  Also  included  in  SIC  22  but  not  covered  in  this 
chapter  are  narrow  fabric  and  other  smallwares  mills,  cotton,  wool,  silk,  and 
man-made  fiber  (SIC  224);  women's  full-length  and  knee-length  hosiery 
except  socks  (SIC  2251);  hosiery  not  elsewhere  classified  (SIC  2252);  knit  out- 
erwear mills  (SIC  2253);  knit  underwear  and  nightwear  mills  (SIC  2254);  knit- 
ting mills  not  elsewhere  classified  (SIC  2259);  dyeing  and  finishing  textiles 
except  wool  fabrics  and  knit  goods  (SIC  226);  yarn  texturizing,  throwing, 
twisting,  and  winding  mills  (SIC  2282);  thread  mills  (SIC  2284);  and  miscella- 
neous textile  goods  (SIC  229). 


FACTORS  AFFECTING  FUTURE 
INDUSTRY  GROWTH 


Global  Industry  Trends 

Global  market  trends  in  the  textile  industry  increasingly  are  being 
detemiined  by  the  transition  to  a  quota-free  textile  trade  environ- 
ment. The  quota  system  that  has  been  in  place  since  the  early 
1960s  will  end  on  December  31,  2004.  However,  quota  growth 
j  rates  have  been  increasing  and  will  continue  to  increase  until  the 
I  end  of  2004.  This  situation  is  driving  a  realignment  of  markets 
!  and  a  restructuring  of  the  industry  that  are  well  under  way. 
]      The  Asian  economic  crisis  has  provided  a  further  spur  to 
global  market  restructuring.  The  Asian  exporting  countries 
remain  subject  to  quotas,  but  cuirency  devaluations  combined 
with  an  urgent  need  to  export  at  nearly  any  price  to  garner  for- 
eign exchange  impelled  many  of  those  countries  to  export  tex- 
tiles and  apparel  to  the  United  States  and  other  markets  at 
rock-bottom  prices.  While  recovery  of  Asian  domestic  markets 
and  strengthening  of  certain  currencies  may  mitigate  the  stress 
on  world  markets  in  the  near  term,  intense  competitive  pressure 
is  likely  to  characterize  the  global  textile  market  in  the  future. 

The  response  of  textile  manufacturers  to  intensifying  global 
competition  has  been  threefold.  First,  industry  product  mixes 
are  shifting  among  countries.  There  is  ongoing  rationalization 


of  production  to  emphasize  products  in  which  the  manufacturer 
has  the  greatest  competitive  advantages  and  deemphasize  prod- 
ucts that  are  more  vulnerable  to  foreign  competition.  In  the 
United  States  and  other  developed  countries,  this  implies  a 
deemphasis  on  textile  products  consumed  in  the  apparel  indus- 
try and  a  greater  emphasis  on  other  products,  such  as  home  fur- 
nishings and  industrial  textiles.  Second,  companies  continue  to 
invest  in  new.  more  productive  plant  and  equipment.  Textile 
production  is  no  longer  a  low-technology,  labor-intensive  in- 
dustry enterprise.  Textile  firms  around  the  world  are  under  con- 
stant pressure  to  become  more  efficient  through  technology 
upgrades.  Third  and  perhaps  most  important,  manufacturing  is 
expanding  into  countries  close  to  home  markets.  This  is  being 
undertaken  primarily  to  support  production  sharing  arrange- 
ments for  apparel,  sometimes  in  partnership  with  customers, 
suppliers,  or  other  textile  manufacturers. 

For  U.S.  textile  producers,  the  most  important  regional  expan- 
sion and  partnering  are  taking  place  with  Mexico.  According  to  a 
report  by  Kurt  Salmon  Associates,  broad  market  forces,  includ- 
ing Asian  pricing  pressures,  have  accelerated  the  flow  of  textile 
capital  into  Mexico.  The  Asian  crisis  has  accelerated  the  trend 
toward  vertical  integration  and  has  prompted  stronger  vendoi- 
supplier  alliances.  These  trends,  in  addition  to  the  benefits  of 
lower  manufacturing  costs,  are  driving  textile  manufacturers  that 
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serve  the  apparel  market  to  move  closer  to  their  customer  base. 
By  locating  a  mill  in  the  same  region  as  apparel  manufacturers, 
textile  companies  reduce  delivery  times  and  help  forge  stronger 
ties  to  their  apparel  manufacturing  customers. 

Other  partnerships  are  taking  place  between  U.S.  textile 
manufacturers  and  apparel  producers  in  the  Caribbean  Basis 
Initiative  (CBI)  beneficiary  countries  and  European  textile  and 
apparel  producers  in  eastern  Europe  and  north  Africa.  In  the 
man-made  fiber  industry,  cross-border  joint  ventures  and  part- 
nerships have  advanced  to  an  especially  high  degree  on  both  a 
regional  and  an  extraregional  basis. 

Domestic  Trends 

To  sharpen  their  competitive  edge,  many  U.S.  textile  compa- 
nies are  ( I )  restructuring  their  operations  through  mergers, 
acquisitions,  and  divestitures,  (2)  concentrating  on  more  prof- 
itable niche  markets  and  product  diversification,  (3)  improv- 
ing productivity  through  new  capital  investment,  (4)  building 
strategic  partnerships  with  retail  and  apparel  companies,  and 
(5)  using  quick  response  and  other  communication-oriented 
techniques  to  enhance  their  overall  flexibility  and  competi- 
tiveness. 

U.S.  textile  companies  have  been  acting  to  improve  their 
competitive  positions  through  reorganization,  restructuring,  and 
downsizing.  By  merging,  textile  companies  gain  market  share 
and  access  to  capital.  Through  acquisitions  and  vertical  integra- 
tion, textile  companies  have  been  able  to  achieve  economies  of 
scale  and  expand  the  range  of  their  services. 

Another  trend  is  for  U.S.  mills  and  converters  to  move 
slowly  away  from  staple  fabrics  for  the  apparel  industry  and 
toward  niche  products  and  diversification  into  multiple  sewn 
products  markets.  Technical  fibers  for  sportswear  and  active- 
wear  have  experienced  tremendous  growth.  Other  profitable 
growth  opportunities  in  nonapparel  fabric  markets  include 
automotive,  medical,  fire  safety,  and  telecommunications  (fiber- 
optics). 

The  U.S.  textile  industry  is  a  technologically  advanced  indus- 
try, achieving  such  advancement  through  restructuring  and 
investment  in  modern  machinery.  Spinning,  weaving,  and  knit- 
ting processes  are  highly  modernized  in  many  companies,  and 
this  has  allowed  them  to  reduce  the  share  of  labor  in  production 
costs  and  increase  quality  and  speed. 

There  has  been  a  substantial  job  loss  in  the  U.S.  textile 
industry,  a  trend  that  has  been  ongoing  for  almost  30  years.  This 
job  loss  can  be  attributed  partly  to  imports,  but  like  many  other 
industries  in  the  United  States,  the  textile  industry  has  been  able 
to  increase  its  production  through  new  technologies  while 
decreasing  the  number  of  employees.  Overall  textile  production 
has  increased  more  than  20  percent  since  the  beginning  of  the 
decade  even  though  industry  employment  has  dropped  over  13 
percent.  The  textile  industry  continues  to  invest  in  machinery 
and  technology,  spending  upward  of  $2  billion  a  year  to  main- 
tain modern  manufacturing  facilities.  Continued  investment  in 
modem  technology,  including  information  technology,  is  very 
important.  Textile  production  is  very  capital  intensive,  and  up- 


to-date  technology  is  essential  to  meet  the  increasingly  rigorous 
demand  for  high-quality  products. 

Some  fabric  manufacturers  are  finding  success  in  integrating 
forward  into  apparel  production  either  through  ownership  of  the 
sewing  or  by  finding  contractors  for  their  apparel  customers. 
This  has  simplified  apparel  sourcing  for  retailers  and  signifi- 
cantly reduced  the  time  needed  to  go  from  an  idea  to  a  retail 
store.  The  benefit  to  the  textile  mill  is  increased  revenue  and  a 
stronger  relationship  with  the  customer. 

Quick  response  (QR)  is  a  system  that  shortens  the  interval 
between  the  placement  of  retail  orders  and  the  delivery  of  tex- 
tile goods  to  stores.  The  benefits  of  QR  include  reduced  lead 
time,  lower  inventories,  increased  order  accuracy,  reduced 
paper  processing  costs,  improved  customer  service,  improved 
quality,  and  improved  operating  margins. 

Electronic  commerce — business  conducted  over  the  Internet 
and  the  World  Wide  Web — is  becoming  a  major  engine  of  eco- 
nomic growth.  For  the  U.S.  textile  industry,  electronic  com- 
merce is  facilitating  links  between  all  stages  of  the 
manufacturing  and  distribution  process.  To  support  electronic 
commerce,  the  American  Textile  Manufacturers  Institute  has 
developed  a  set  of  Fabric  and  Suppliers  Linkage  Council 
(FASLINC)  voluntary  standards  for  bar  coding,  labeling,  and 
electronic  data  interchange  (EDI).  FASLINC  voluntary  stan- 
dards facilitate  electronic  business  between  the  textile  industry 
and  its  suppliers,  including  suppliers  of  dyes,  chemicals,  natural 
and  synthetic  fibers,  natural  and  synthetic  yarns,  and  indirect 
materials  and  distributors  of  those  products  and  supplies.  Bar 
coding  and  EDI  are  the  first  steps  in  implementing  QR.  By  pro- 
viding standard  bar  coding  and  EDI  formats,  FASLINC  is  an 
integral  part  of  a  QR  business  strategy. 

The  American  Textile  Partnership  (AMTEX),  a  collabora- 
tive research  and  development  program  involving  repre.senta- 
tives  from  the  textile  industry,  the  U.S.  Department  of  Energy 
and  its  laboratories,  other  federal  agencies,  and  universities,  is 
developing  the  Textile  Industry  Data-Sharing  Network 
(TEXNET)  and  the  Supply  Chain  Integration  Program  (SCIP) 
to  facilitate  electronic  commerce  for  the  U.S.  textile  industry. 
TEXNET  is  a  communications  infrastructure  that  is  part  of  an 
overall  decision  support  system  that  will  bridge  the  fiber,  tex- 
tile, apparel,  and  retail  businesses.  It  is  the  only  known  soft- 
ware system  with  four  security  features  that  uses  the  Internet  to 
share  data  among  companies.  SCIP  is  a  computer-based  tool 
for  supply  and  demand  analysis  that  uses  supply-chain  infor- 
mation exchanged  among  strategic  business  partners  in  a 
customer-supplier  relationship.  SCIP  will  enable  business 
partnerships  to  analyze  consumer  demand,  material  availabil- 
ity, and  resource  capacity  to  reduce  the  product  time  in  the 
supply-chain  pipeline  and  meet  inventory  and  safety  stock  tar- 
gets. TEXNET  and  SCIP  are  tools  of  Demand  Activated  Man- 
ufacturing Architecture  (DAMA).  AMTEX's  main  project  to 
link  the  fiber-lextile-apparel-retail  complex  in  an  electronic 
marketplace  where  companies  will  identify,  compare,  buy,  and 
sell  resources,  products,  and  services  in  support  of  innovative 
business  partnerships. 
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PROJECTIONS  OF  INDUSTRY  AND  TRADE 
GROWTH  FOR  THE  NEXT  1  AND  5  YEARS 

While  Ihc  U.S.  economy  showed  slrong  growth  in  l'^)9,S  and 
eonsnmers  eonliiuied  to  spend,  trends  in  the  LI.S,  textile  indus- 
try panned  a  mixed  economic  picture.  I'exlile  mill  industry 
shipments  were  down  }  percent  from  1997  to  I99S.  Meanwhile, 
textile  inventories  remained  under  control  during  199S  and 
ended  the  year  3  percent  above  the  December  1997  level.  The 
Federal  Reserve  Bank's  industrial  production  index  for  textile 
mill  products  was  essentially  Hat  in  I99S  compared  with  the 
1997  level,  and  the  capacity  utilization  rate  declined  from  85..^ 
percent  to  83.2  percent.  According  to  the  Fiber  Economics 
Bureau,  in  1998.  U.S.  mill  liber  consumption  declined  from  the 
previous  year's  all-time  record  by  I  percent,  falling  to  16.6  bil- 
lion ptHMuls.  including  a  0.5  percent  increase  for  man-made 
fibers  and  a  3.5  percent  decline  for  cotton  fibers. 

After-tax  profits  for  U.S.  textile  operations  fell  54  percent  in 
the  last  quarter  of  1998  from  the  previous  quarter  even  though 
operating  costs  and  nonoperating  expenses  were  down  for  that 
quarter.  However,  profits  for  the  year  were  $2.1  billion,  up  I  I 
percent  from  1997  and  the  highest  profit  level  since  1992. 

The  Asian  economic  crisis  had  a  negative  impact  on  the 
U.S.  textile  industry,  the  effects  of  which  became  apparent  in 
the  latter  part  of  1998.  Financial  problems  in  Asian  countries 
led  to  a  significant  decline  in  textile  prices  in  that  region. 
Lower  prices  made  Asian  textiles  more  attractive  on  the  global 
market.  As  a  result,  low-cost  textiles  imported  from  Asia, 
especially  man-made  fibers,  put  substantial  pressure  on  the 
sales  and  margins  of  U.S.  textile  firms.  Moreover,  the  influx 
of  lower-priced  imports  from  Asia  led  to  a  decline  in  U.S.  tex- 
tile sales.  Weakened  Asian  economies  also  decreased  con- 


sumer spending  in  Asia,  leading  to  lower  U.S.  exports  to  that 
region. 

While  the  U.S.  economy  was  off  to  a  good  start  in  1999, 
with  business  and  consumer  confidence  both  very  high,  the 
performance  of  the  textile  industry  lagged  behind  that  of 
the  overall  economy.  Several  factors  should  make  for  textile 
industry  recovery  over  the  long  term:  ( I )  a  strong  U.S.  econ- 
omy, (2)  growing  signs  that  the  Asian  tlnancial  crisis  is  abat- 
ing, (3)  expected  stable  or  lower  fiber  costs,  and  (4)  continued 
rationalization  of  U.S.  mill  capacity.  Textile  industry  employ- 
ment will  continue  to  decline,  but  there  will  be  gains  in 
productivity.  With  the  Asian  financial  crisis  and  intense  com- 
petition, operational  efficiencies  will  become  critical  for  suc- 
cess. Companies  must  tbcus  on  high-margin,  value-added 
products  along  with  productivity  and  cost  improvements. 
Nominal  growth  in  the  value  of  textile  industry  shipments 
should  be  approximately  1  percent  between  1999  and  2000. 
The  value  of  exports  will  continue  to  increase,  although  at  a 
slower  pace  in  1999,  by  about  6  percent  between  1999  and  the 
year  2000.  Imports  are  expected  to  grow  about  10  percent  over 
that  period  (see  Table  9- 1 ). 

Several  observers  anticipate  that  pricing  will  remain  prob- 
lematic for  the  industry  in  the  short  term.  In  fact,  in  the  first 
half  of  1999,  the  producer  price  index  for  textile  mill  products 
was  running  about  2  percent  below  the  same  period  a  year  ear- 
lier. However,  one  long-term  forecast  indicates  that  textile 
prices  will  improve.  A  forecast  by  the  WEFA  Group  puts  aver- 
age annual  textile  mill  product  price  increases  in  the  range  of  1 
to  1.5  percent  over  the  2000-2008  period.  Low  fiber  costs 
should  provide  a  cushion  for  textile  producers.  Industry  ana- 
lysts predict  that  fiber  prices  will  continue  to  fall  or  remain  low 
and  stable. 


TABLE  9-1:    Textile  Mill  Products  (SIC  22)  Trends  and  Forecasts 

millions  of  dollars  except  as  noted) 


Percent  Change 


1992  1993  1994  1995  1996  1997'       1998'       1999'       2000'      97-98     98-99     99-00  96-00" 

Industry  data 

Value  of  shipments'  70,753  73,955  78,027  79,874  80,242  83,700     81,600     79,968     80,768      -2.5        -2.0         1.0  0.2 

Value  of  shipments  (1992$)  70,753  74,285  78,213  77,715  77,227  79,789      77,055      74,809      74,858       -3.4        -2.9         0.1  -0.8 

Total  employment  (thousands)  617  610  624  610  577 

Production  workers  (thousands)  528  524  534  520  489 

Average  hourly  earnings  ($)  8.62  8.92  9.29  9.38  9.62 

Product  data 

Value  of  shipments'  70,008  73,216  77,249  79,200  79,334  82,863     80,791      79,176      79,967       -2.5        -2.0         1.0  0.2 

Value  of  shipments  (1992$)  70,008  73,539  77,448  77,035  76,336  78,991      76,291      74,068      74,117       -3.4        -2.9  0.1  -0.7 

Trade  data 

Value  of  imports  5,849  6,162  6,535  6,974  7,176  8,385       8,793       9,900      10,850        4.9        12.6         9.6  10.9 

Value  of  exports  4,506  4,707  5,172  5,721  6,195  7,102       7,193       7,450       7,900        1.3         3.6         6.0  6.3 


'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 
Compound  annual  rate. 

'  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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Exports  will  continue  to  play  a  major  role  in  the  future 
growth  of  the  U.S.  textile  industry.  Many  U.S.  textile  compa- 
nies have  the  potential  to  export  successfully  to  selected  mar- 
kets, particularly  speciality  fabrics  that  are  not  produced  in 
other  countries.  In  addition  to  exporting,  U.S.  textile  companies 
will  continue  to  invest  in  plants  and  joint  ventures  overseas  in 
order  to  compete  in  international  markets. 

GLOBAL  MARKET  PROSPECTS 


Increased  trade  in  this  hemisphere  through  the  North  American 
Free  Trade  Agreement  (NAFTA)  and  CBI  has  made  U.S.  textile 
companies  more  competitive  with  Asian  producers.  These 
arrangements  have  benefited  the  U.S.  textile  industry  because 
the  vast  majority  of  apparel  imported  from  Mexico  and  the 
Caribbean  contains  U.S.  yam  and  fabric,  whereas  apparel 
imported  from  Asian  countries  has  virtually  no  U.S.  content. 
Because  NAFTA  and  the  CBI  encourage  production  sharing  in 
the  textile  and  apparel  sector,  Mexican  and  Caribbean  plants 
purchase  large  quantities  of  U.S.  components,  allowing  U.S. 
companies  to  increase  exports,  enhance  efficiencies,  and  keep 
jobs  in  the  United  States. 

in  1998,  U.S.  exports  of  textile  mill  products  to  Canada  and 
Mexico  accounted  for  51  percent  of  total  U.S.  exports,  up  from 
40  percent  in  1993,  reflecting  a  combined  export  increase  of 
almost  100  percent  to  NAFTA  countries  during  that  period. 
U.S.  exports  of  textiles  to  Canada  and  Mexico  in  1998  were  10 
times  greater  than  U.S.  exports  to  China,  Taiwan,  Hong  Kong, 
and  South  Korea  combined  and  three  times  as  large  as  exports 
to  Japan  and  the  European  Union  countries  combined.  Exports 
to  beneficiary  countries  of  the  CBI  increased  10  percent 
between  1997  and  1998  and  accounted  for  12  percent  of  total 
U.S.  textile  exports  in  1998  (see  Table  9-2). 


Aside  from  strong  exports  to  NAFTA  and  CBI  countries, 
1998  was  a  difficult  year  for  textile  exports.  The  Asian  economic 
crisis  took  a  particularly  heavy  toll  on  U.S.  exports.  Exports  to 
Japan  dropped  27  percent  from  1997  levels,  while  exports  to 
Hong  Kong  and  South  Korea  dropped  1 9  percent  and  37  percent, 
respectively.  With  financial  tunnoil  spreading  into  South  Amer- 
ica, that  market  was  also  weak  for  U.S.  textile  exporters.  Exports 
to  South  America  as  a  whole  fell  10  percent,  while  exports  to 
Brazil,  which  experienced  a  substantial  currency  devaluation  in 
1998,  fell  14  percent.  A  generally  weak  economy  in  the  Euro- 
pean Union  countries  in  1998  also  hampered  exporters  as  textile 
exports  fell  7  percent.  With  encouraging  signs  of  economic 
recovery  in  some  Asian  countries  and  strengthening  in  Europe, 
there  is  cause  for  optimism  that  declines  in  texfile  exports  to 
non-NAFTA  and  CBI  markets  will  be  reversed  in  the  years 
ahead. 

The  trend  toward  regional  export  growth  shows  no  sign  of 
abating,  as  regional  tariff  preferences,  combined  with  the  possi- 
ble expansion  of  such  arrangements  in  various  parts  of  the 
world,  encourage  U.S.  textile  companies  to  focus  their  efforts 
largely  on  regional  markets.  Various  proposals  for  Caribbean 
Basin  trade  enhancement  have  been  introduced  by  the  adminis- 
tration and  Congress  in  recent  years.  The  proposals  differ  in 
specifics,  but  in  general  they  would  provide  CBI  beneficiary 
countries  with  access  to  the  U.S.  market  for  textiles  and 
apparel,  including  tariff  treatment,  similar  to  that  accorded  to 
Mexico  under  NAFTA.  Additionally,  negotiations  are  under 
way  to  create  a  Western  Hemisphere  Free  Trade  Area  of  the 
Americas  by  2005.  These  pending  agreements  will  increase 
trade  and  cooperation  within  the  Western  Hemisphere,  and 
eventually  those  countries  could  represent  more  attractive 
investment  opportunities  for  U.S.  textile  companies. 

In  many  emerguig  markets,  U.S.  textile  exporters  face  high 
tariffs  and  a  variety  of  nontariff  barriers.  A  new  multilateral 


TABLE  9-2:    U.S.  Trade  Patterns  in  Textiles'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Vaiue^ 

Share,  % 

Region' 

Value^ 

Share,  % 

NAFTA 

3,696 

51 

NAFTA 

1,929 

22 

Latin  America 

1,227 

17 

Latin  America 

447 

5 

Western  Europe 

1,086 

15 

Western  Europe 

2,093 

24 

Japan/Chinese  Economic  Area 

481 

7 

Japan/Chinese  Economic  Area 

1,720 

20 

Other  Asia 

234 

3 

Other  Asia 

2,169 

25 

Rest  of  world 

469 

7 

Rest  of  world 

434 

5 

World 

7,193 

100 

World 

8,793 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

2,024 

28 

Canada 

1,210 

14 

Mexico 

1,672 

23 

Mexico 

720 

8 

United  Kingdom 

315 

4 

South  Korea 

650 

7 

Dominican  Republic 

215 

3 

Italy 

621 

7 

Hong  Kong 

209 

3 

China 

577 

7 

'SIC  22. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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round  ot  trade  negotiations  eoiild  result  in  greater  opportunities 
for  U.S.  textile  produeers  to  aeeess  those  markets. 


woven  fabric  mills  (SIC  222),  and  wool  broadwoven  fabric 
mills  (SIC  223). 


INDUSTRY  SUBSECTORS  

Broadwoven  Fabric  Mills 

The  broadwoven  fabric  mills  subsector  consists  of  cotton 
broadwoven  fabric  mills  (SIC  221),  man-made  fiber  broad- 


Aeeording  to  data  published  by  the  U.S.  liureau  of  the  Cen- 
sus, the  quantity  ot  broadwtwen  fabrie  production  declined  by 
almost  4  percent  between  1997  and  1998.  falling  from  17.0  to 
16.4  billion  square  yards.  Particularly  hard  hit  were  wool  broad- 
woven fabrics,  which  declined  24  percent  over  that  period, 
partly  as  a  result  of  a  relatively  warm  winter  and  low-priced  fab- 
rics coming  into  the  U.S.  market  from  Asia.  Between  1997  and 


TABLE  9-3:    Broadwoven  Fabric  Mills  (SIC  221,  222,  223)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994        1995        1996        1997'       1998'       1999^       2000'      97-98     98-99     99-00  96-00" 


Industry  data 


Value  of  shipments^ 

16,190 

16,816 

17,638 

18,389 

18,204 

18,800 

18,276 

17,643 

17,898 

-2.8 

-3.5 

1.4 

-0.4 

5  811 

5  990 

6  172 

6  751 

6  699 

6  967 

6  725 

6  422 

6  487 

-3  5 

-4  5 

1  n 

1  .V 

n  ft 

/.£-£.  IVIdl  1 -1  TlavJc  laUriL  [IIIMb 

o,  /  u  / 

Q  1 AR 

y  ,Duo 

3,(5  1  u 

Q  7c^n 
3,  /  ou 

i?,o^  1 

Q  7'^7 

9  n 

-  J.U 

9  n 

U.U 

99*?  \A/rM-»l  faKri,^  milic 
VVUUI  IdUIIL  llllllb 

1612 

1 ,  Do  1 

1  ,OD  1 

1  ft9Q 

1  7c;a 

I ,  /  OD 

1  79 1 

1710 

1  ,D  /  O 

1  ,o  /  o 

9  n 

u.u 

1  9 

-  1 ,/ 

Hue  of  shipments  (1992$) 

16,190 

16,927 

17,916 

18,164 

17,769 

18,263 

17,788 

17,633 

17,886 

-2.6 

-0.9 

1.4 

0.2 

.  1  Cotton  fabric  mills 

ft  1  1 
0,0  1  1 

D,UDo 

P;  T7c; 

D,  J  J  / 

9  A 

9  n 

1  Q 

1  .y 

2.^'2.  Man-made  fabric  mills 

O,  /  D  / 

Q  Qfi^ 
J,  jD^ 

Q  ft/ic; 

y  ,0*40 

y  ,DZU 

y,Dzu 

Q  7*50 

9  T 

1  9 
1  .z 

r\  1 
U.  1 

99^  \A/<-»r,l  fol-iri,^  millc 

/^/o  wool  laijric  mills 

1,01/ 

1  RQT 
1  ,Dy  J 

1  ,cs^u 

!  ,  /  D  1 

1  7HQ 

1  ,D  /  / 

— 4.y 

-  1 .0 

1  .U 

-  1  .u 

i  'lal  employment  (thousands) 

157 

155 

151 

151 

139 

221  Cotton  fabric  mills 

55.9 

55.0 

55.0 

55.8 

51.9 

222  Man-made  fabric  mills 

O  1 

ftR  ft 
oD.O 

ftn  ft 

7Q  Q 

/o.y 

99'J  \hlr\r\\  f^Kfi,^  rv^illf 

zzj  wool  taoric  mills 

1  Q  7 

1  Q  Q 

I  j.y 

19/1 
1  J. 4 

Production  workers  (thousands) 

139 

137 

134 

132 

121 

'  1  Cotton  fabric  mills 

50.1 

49.9 

50.0 

50.4 

46.7 

22  Man-made  fabric  mills 

76.7 

75.0 

71.4 

69.7 

63.0 

223  Wool  fabric  mills 

11.8 

11.9 

12.6 

12.1 

11.7 

Average  hourly  earnings  ($) 

9.04 

9.38 

9.86 

10.08 

10.35 

221  Cotton  fabric  mills 

8.92 

9.38 

9.82 

9.96 

10.32 

2:^2  Man-made  fabric  mills 

9.21 

9.46 

9.91 

10.20 

10.48 

'3  Wool  fabric  mills 

8.46 

8.87 

9  70 

9.92 

9.78 

Product  data  » 

Value  of  shipments^ 

15,597 

16,218 

17,045 

17,819 

17,558 

18,136 

17,634 

17,019 

17,269 

-2.8 

-3.5 

1.5 

-0.4 

221  Cotton  fabric  mills 

5,708 

5,863 

6,084 

6,640 

6,582 

6,845 

6,605 

6,308 

6,371 

-3.5 

-4.5 

1.0 

-0.8 

222  Man-made  fabric  mills 

8,500 

8,853 

9,442 

9,716 

9,549 

9,835 

9,638 

9,349 

9,536 

-2.0 

-3.0 

2.0 

0.0 

223  Wool  fabric  mills 

1,388 

1,502 

1,518 

1,463 

1,427 

1,456 

1,390 

1,362 

1,362 

-4,5 

-2.0 

0.0 

-1.2 

Value  of  shipments  (1992$) 

15,597 

16,324 

17,314 

17,595 

17,129 

17,609 

17,156 

17,009 

17,254 

-2.6 

-0.9 

1.4 

0.2 

221  Cotton  fabric  mills 

5,708 

5,805 

5,982 

6,270 

6,215 

6,513 

6,351 

6,224 

6,340 

-2.5 

-2.0 

1.9 

0.5 

222  Man-made  fabric  mills 

8,500 

9,006 

9,795 

9,854 

9,483 

9,642 

9,422 

9,422 

9,537 

-2.3 

0.0 

1.2 

0.1 

223  Wool  fabric  mills 

1,388 

1,513 

1,537 

1,472 

1,431 

1,454 

1,383 

1,363 

1,377 

-4.9 

-1.4 

1.0 

-0.9 

Trade  data 

/alue  of  imports 

3,182 

3,294 

3,309 

3,414 

3,370 

3,755 

3,752 

3,997 

4,221 

-0.1 

6.5 

5.6 

5.8 

221  Cotton  fabric  mills 

1,475 

1,525 

1,482 

1,614 

1,507 

1,689 

1,694 

1,800 

1,890 

0.3 

6.3 

5.0 

5.8 

222  Man-made  fabric  mills 

1,468 

1,540 

1,585 

1,548 

1,596 

1,774 

1,757 

1,880 

2,000 

-1.0 

7.0 

6.4 

5.8 

223  Wool  fabric  mills 

240 

230 

242 

252 

267 

292 

301 

317 

331 

3.1 

5.3 

4.4 

5.5 

Value  of  exports 

1,569 

1,680 

1,840 

2,026 

2,205 

2,376 

2,410 

2,533 

2,761 

1.4 

5.1 

9.0 

5.8 

221  Cotton  fabric  mills 

579 

621 

704 

813 

881 

938 

983 

1,050 

1,150 

4.8 

6.8 

9.5 

6.9 

222  Man-made  fabric  mills 

891 

974 

1,049 

1,099 

1,209 

1,303 

1,277 

1,328 

1,450 

-2.0 

4.0 

9.2 

4.6 

223  Wool  fabric  mills 

99.3 

84.6 

87.2 

114 

116 

134 

150 

155 

161 

11.9 

3.3 

3.9 

8.5 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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1998,  imports  of  wool  broadwoven  fabrics  from  Asia  (excluding 
Japan)  increased  at  a  faster  rate  than  did  imports  from  the  rest  of 
the  world:  29  percent  versus  2  percent,  respectively. 

Industry  shipments  of  broadwoven  fabrics  fell  0.9  percent  in 
real  terms  between  1998  and  1999.  U.S.  exports  of  broadwoven 
fabrics  to  the  NAFTA  countries  increased  from  37  percent  of 
total  broadwoven  fabric  exports  in  1993  to  50  percent  in  1998. 
U.S.  imports  of  broadwoven  fabrics  increased  over  6  percent 
from  1998  to  1999,  rising  to  an  estimated  $4  billion  (see  Tables 
9-3  and  9-4). 

Measures  being  taken  by  the  broadwoven  fabrics  industry  to 
enhance  its  competitive  position  include  investing  in  modern 
technology  and  innovative  manufacturing  techniques;  product 
diversification;  market  and  product  research  and  development 
to  meet  the  demands  of  each  market  (apparel,  home  furnishing, 
industrial)  in  regard  to  the  fabric's  suitability  of  purpose, 
design,  coloration,  styling,  quality,  delivery,  and  price;  market- 
ing to  a  global  customer  base;  and  better  customer  service. 

Technology  will  play  a  major  role  in  shaping  the  future  of  the 
weaving  industry.  Weaving  mills  are  investing  in  newer,  faster, 
and  more  tlexible  equipment.  This  has  resulted  in  greater  pro- 
ductivity, with  the  amount  of  square  yards  of  fabric  produced  per 
loom  hour  almost  doubling  since  1990.  The  biggest  change  in 
weaving  equipment  over  the  last  two  decades  has  been  the  steady 
decline  in  the  number  of  shuttle  looms.  According  to  U.S.  Bureau 
of  the  Census  statistics,  there  were  4,8 1 3  shuttle  looms  in  place  at 
year  end  1998,  down  from  29,102  at  year  end  1992.  Other  tech- 
nological developments  that  have  enhanced  weaving  productivity 
and  flexibility  include  quick-style-change  systems,  off-loom 
take-ups,  and  new  monitoring  systems.  Computer-integrated 
manufacturing  (CIM)  has  been  used  by  the  weaving  industry  for 
several  years,  allowing  pattern  data  and  machine  settings  to  be 
downloaded  directly  to  the  loom  from  workstations. 


Weft,  Lace,  and  Warp  Knit  Fabric  Mills 

The  weft,  lace,  and  waip  knit  fabric  mill  sector  had  real  growth 
of  0.6  percent  in  the  value  of  industry  shipments  between  1998 
and  1999.  In  contrast  to  other  textile  industry  segments,  imports 
are  relatively  low,  although  they  are  growing.  Between  1992 
and  1999,  the  share  of  imports  in  the  domestic  market  grew 
from  3  percent  to  an  estimated  1 1  percent.  U.S.  exports  of  weft, 
lace,  and  warp  knit  fabrics  rose  2.5  percent  from  1998  to  1999, 
reaching  an  estimated  $685  million  (see  Table  9-5).  This 
increase  primarily  reflects  larger  shipments  to  the  NAFTA 
countries,  which  increased  from  39  percent  of  U.S.  knit  fabric 
exports  in  1993  to  50  percent  in  1998  (see  Table  9-6). 

Weft  knits  are  the  principal  knit  fabric  made  in  the  United 
States,  representing  more  than  80  percent  of  total  knit  fabric 
production.  Because  most  weft  knits  are  in  tubular  form,  they 
are  commonly  known  as  circular  knits.  Circular  knit  fabric 
includes  single  knits,  double  knits,  and  tleece.  Most  weft  knit 
fabrics  are  high-volume  commodity  fabrics  used  for  the  pro- 
duction of  T-shirts,  underwear,  and  tleece  apparel. 

Carpets  and  Rugs 

A  solid  economy,  a  surge  in  new  homes,  and  a  trend  toward  fre- 
quent home  redecoration  have  created  a  retail  environment  ripe 
for  growtli  and  profit  for  the  carpet  and  rug  industry.  Reflecting 
a  robust  housing  market,  industry  shipments  of  carpets  and  rugs 
achieved  real  growth  of  approximately  3  percent  between  1998 
and  1999.  Carpet  and  rug  shipments  were  expected  to  reach  1.9 
billion  square  yards  in  1999,  almost  30  percent  higher  than  the 
amount  produced  in  1992.  Exports  were  particularly  hard  hit  by 
the  Asian  financial  crisis  and  a  generally  weak  European  econ- 
omy, as  exports  declined  over  3  percent  between  1998  and 
1999.  Imports  increased  by  almost  5  percent  over  that  period 
(see  Table  9-7). 


TABLE  9-4:    U.S.  Trade  Patterns  in  Broadwoven  Fabric  Mills'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region'' 

Value^ 

Share,  % 

Region'' 

Value^ 

Share,  % 

NAFTA 

1,204 

50 

NAFTA 

621 

17 

Latin  America 

383 

16 

Latin  America 

41 

1 

Western  Europe 

441 

18 

Western  Europe 

948 

25 

Japan/Chinese  Economic  Area 

125 

5 

Japan/Chinese  Economic  Area 

820 

22 

Other  Asia 

73 

3 

Other  Asia 

1,188 

32 

Rest  of  world 

184 

8 

Rest  of  world 

135 

4 

World 

2,410 

100 

World 

3,752 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

608 

25 

Italy 

401 

11 

Mexico 

596 

25 

Canada 

371 

10 

Belgium 

102 

4 

South  Korea 

341 

9 

United  Kingdom 

97 

4 

China 

296 

8 

Honduras 

94 

4 

Mexico 

249 

7 

'  SIC  221,  222,  223. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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TABLE  9-5:    Weft,  Lace,  and  Warp  Knit  Fabric  Mills  (SIC  2257,  2258)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00" 

Industry  ddtd 

Value  of  shipments^ 

7,270 

7,526 

8,110 

7,858 

7,537 

7,600 

7,494 

7,569 

7,720 

-1.4 

1.0 

2.0 

0.6 

Value  of  shipments  (1992$) 

7,270 

7,544 

8,182 

7,752 

7,414 

7,469 

7,506 

7,551 

7,619 

0.5 

0,6 

0.9 

0.7 

Total  employment  (thousands) 

63.9 

60.6 

61.2 

57.7 

54.8 

Production  workers  (thousands) 

53.9 

50.6 

51.5 

48.5 

46.3 

Average  hourly  earnings  ($) 

8.54 

8.90 

9.43 

9.47 

9.58 

Product  data 

Value  of  shipments'' 

7,436 

7,478 

8,102 

7,841 

7,580 

7,650 

7,543 

7,618 

7,771 

-1.4 

1.0 

2.0 

0.6 

Value  of  shipments  (1992$) 

7,436 

7,492 

8,172 

7,736 

7,459 

7,494 

7,555 

7,600 

7,669 

0.5 

0  6 

0.9 

0.7 

Trade  data 

Value  of  Imports 

233 

302 

354 

354 

540 

804 

810 

845 

900 

0.7 

4.3 

6.5 

13.6 

Value  of  exports 

377 

375 

400 

495 

547 

675 

668 

685 

715 

-1.0 

2.5 

4.4 

6.9 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census:  International  Trade  Administration. 


TABLE  9-6:    U.S.  Trade  Patterns  in  Weft,  Lace,  and  Warp  Knit  Fabric  Mills^  in  1998 

iinillions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value^ 

Share,  % 

Region'' 

Value' 

Share,  % 

NAFTA 

336 

50 

NAFTA 

258 

32 

Latin  America 

151 

23 

Latin  America 

6 

1 

Western  Europe 

53 

8 

Western  Europe 

92 

11 

Japan/Chinese  Economic  Area 

66 

10 

Japan/Chinese  Economic  Area 

225 

28 

Other  Asia 

32 

5 

Other  Asia 

211 

26 

Rest  of  world 

30 

4 

Rest  of  world 

17 

2 

World 

668 

100 

World 

810 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada  ' 

214 

32 

Canada 

205 

25 

Mexico 

122 

18 

South  Korea 

184 

23 

Dominican  Republic 

52 

8 

Taiwan 

179 

22 

Hong  Kong 

31 

5 

Mexico 

53 

7 

Honduras 

27 

4 

Italy 

40 

5 

SIC  2257,  2258. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


Significant  consolidation  has  taken  place  in  the  carpet  and 
rug  industry,  with  tour  turns — Shaw,  Mohawk,  Beaulieu.  and 
Interface — accounting  for  the  majority  of  production  of  carpets 
and  rugs  in  the  United  States.  Those  large  firms  also  have 
formed  new  alliances  with  fiber  suppliers,  yarn  producers,  and 
retailers  to  increase  the  share  of  carpets  in  the  floor  covering 
industry.  Most  carpet  manufacturers  extrude  their  own  fiber.  In 
fact,  U.S.  volume  of  in-house  extrusion  of  carpet  fiber  is  almost 
2  billion  pounds  annually,  almost  half  of  total  fibers  consumed 
I  in  carpet  production.  Nylon  has  been  the  predominant  fiber  in 


the  production  of  carpets,  accounting  for  more  than  60  percent 
of  fiber  use.  Polypropylene  has  been  gaining  in  market  share, 
representing  over  20  percent  of  carpet  fiber  usage,  up  from  1 1 
percent  in  1992.  Polypropylene  is  the  fiber  of  choice  for  molded 
and/or  felted  automotive  carpets  and  trunk  liners  and  primary 
and  secondary  carpet  backing. 

Yarn  Spinning  Mills 

The  yam  spinning  subsector  of  the  textile  industry  had  real 
growth  of  0.2  percent  between  1998  and  1999.  U.S.  exports  of 
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TABLE  9-7:    Carpets  and  Rugs  (SIC  227)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments^ 

9,828 

10,234 

10,600 

10,762 

11,184 

11,800 

12,500 

13,000 

13,500 

5.9 

4.0 

3.8 

4.8 

Value  of  shipments  (1992$) 

9,828 

10,286 

10,537 

10,551 

10,722 

11,164 

11,697 

12,033 

12,360 

4.8 

2.9 

2.7 

3.6 

Xri 1 13 1  p m n  1  n V/ m ont  /thriticanHcl 

49  4 

50  6 

03.3 

PrnHiirtinn  uunrkprQ  (thni  icanHcl 

1    I      U  kJ*^  1 1  "J  1  1  vVlJIiVCro  \  1 1  1  l-t  U  DO  1  )  U  of 

38.9 

39  6 

42  9 

43  5 

43  8 

Average  hourly  earnings  ($) 

8.83 

9.17 

9.54 

9.58 

9.55 

Product  data 

Value  of  shipments* 

9,518 

9,953 

10,141 

10,405 

10,806 

11,400 

12,075 

12,560 

13,040 

5.9 

4.0 

3.8 

4.8 

Value  of  shipments  (1992$) 

9,518 

10,003 

10,081 

10,201 

10,360 

10,785 

11,300 

11,630 

11,940 

4.8 

2.9 

2.7 

3.6 

Trade  data 

Value  of  imports 

709 

671 

748 

858 

845 

961 

1,109 

1,163 

1,200 

15.4 

4.9 

3.2 

9.2 

Value  of  exports 

725 

730 

713 

686 

757 

858 

826 

800 

780 

-3.7 

-3.1 

-2.5 

0.8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 


spun  yarn  increa.sed  steadily  to  an  estimated  $352  million  in 
1999,  primarily  as  a  result  of  NAFTA.  In  1998,  U.S.  exports  of 
spun  yarn  to  the  NAFTA  countries  were  more  than  three  times 
the  1993  level  and  represented  65  percent  of  total  spun  yam 
exports.  U.S.  imports  of  spun  yam  increased  almost  4  percent 
between  1998  and  1999  (see  Table  9-8). 

Like  most  sectors  of  the  U.S.  textile  industry,  the  yarn  spin- 
ning industry  has  undergone  major  restructuring  marked  by 
mill  closures,  mergers  and  acquisitions,  and  divestitures.  The 
surviving  producers  have  been  able  to  sharpen  their  competitive 


edge  by  installmg  more  efficient  machinery,  increasing  automa- 
tion, and  providing  value-added  products  to  customers. 

Man-Made  Fibers 

The  global  man-made  fiber  industry  hit  another  record  high  in 
1998.  According  to  the  Fiber  Economics  Bureau,  1998  world 
production  of  man-made  fibers  was  29.8  million  metric  tons. 
However,  whereas  production  increased  9  percent  between 
1996  and  1997,  output  was  only  2  percent  higher  in  volume 
terms  in  i  998.  Given  the  impact  of  the  Asian  financial  crisis  and 


TABLE  9-8:    Yarn  Spinning  Mills  (SIC  2281)  Trends  and  F 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments* 

7,669 

7,618 

7,999 

8,465 

8,543 

8,725 

8,800 

8,840 

8,925 

0.9 

0.5 

1.0 

1.1 

Value  of  shipments  (1992$) 

7,669 

7,960 

8,289 

8,324 

8,526 

8,831 

8,886 

8,905 

8,969 

0.6 

0.2 

0.7 

1.3 

Total  employment  (thousands) 

68.7 

65.6 

66.1 

64.5 

60.6 

Production  workers  (thousands) 

62.6 

59.7 

60.2 

58.8 

55.1 

Average  hourly  earnings  ($) 

8.48 

8.62 

8.95 

9.13 

9.47 

Product  data 

Value  of  shipments* 

7,756 

7,696 

8,196 

8,619 

8,771 

8,790 

8,865 

8,910 

9,000 

0.9 

0.5 

1.0 

0.6 

Value  of  shipments  (1992$) 

7,756 

8,041 

8,493 

8,475 

8,753 

8,897 

8,950 

8,970 

9,030 

0.6 

0.2 

0.7 

0.8 

Trade  data 

Value  of  imports 

321 

337 

388 

400 

420 

529 

584 

607 

630 

10.4 

3.9 

3.8 

10.7 

Value  of  exports 

169 

146 

209 

299 

327 

355 

344 

352 

365 

-3.1 

2.3 

3.7 

2.8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  bee  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 
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the  resulting  slowdown  in  the  global  textile  sector,  1998  was  a 
year  of  adjustment,  although  the  slowdown  in  growth  in  the 
man-made  fiber  industry  was  more  severe  than  had  been  antici- 
pated by  most  industry  analysts,  liy  the  end  of  the  year  2()()(), 
man-made  fiber  capacity  is  expected  to  reach  39.3  million  met- 
ric tons,  3  percent  above  the  March  1999  level.  The  main  pro- 
ducer of  man-made  fibers  is  Asia  with  .'SI  percent  of  world 
pioduction.  followed  by  the  NAFTA  partners  ( 19  percent)  and 
western  Europe  ( 16  percent). 

Man-made  fiber  production  capacity  will  continue  to  shift 
incrementally  to  the  developing  countries  as  textile  mills  and 


finishing  industries  imjirove  liic  ability  of  those  countries  to 
process  a  wider  variety  of  fibers.  I'uture  growth  in  Asia  proba- 
bly will  remain  slower  than  it  has  been  in  recent  years  as  a  result 
ol  the  Asian  financial  crisis.  However,  several  capacity  expan- 
sion projects  are  under  way,  and  the  region  will  continue  to 
increase  its  share  of  world  man-made  fiber  output. 

i  he  f'.S.  man-made  fiber  industry  experienced  no  growth  in 
the  value  of  industry  shipments  between  199S  and  1999.  Exports 
grew  almost  5  percent  during  that  period,  and  imports  grew  about 
4  percent  (see  Table  9-9).  Major  trading  partners  include  the 
NAFTA  countries  and  European  Union  countries,  which  account 


TABLE  9-9:    Man-Made  Fibers  (SIC  2823,  2824)  Trends  and  Forecasts 

imilliofis  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments' 

12,861 

13,293 

13,366 

14,035 

14,179 

14,700 

14,500 

14,650 

14,875 

-1.4 

1.0 

1.5 

1.2 

Value  of  shipments  (1992$) 

12,861 

13,289 

13,217 

13,421 

13,425 

15,740 

15,742 

15.765 

15,950 

0.0 

0.1 

1.2 

4.4 

Total  employment  (thousands) 

55.4 

51.6 

46.9 

44.7 

44.5 

Production  workers  (thousands) 

41.7 

39,8 

36.6 

35.0 

35.1 

Average  hourly  earnings  ($) 

14.22 

14.63 

14.23 

14.87 

15.28 

Product  data 

Value  of  shipments^ 

10,924 

11.092 

11,779 

12,529 

12,383 

12,500 

12,325 

12,450 

12,640 

-1.4 

1.0 

1.5 

0.5 

Value  of  shipments  (1992S) 

10,924 

11,092 

11,709 

12,023 

11,768 

13,383 

13,388 

13,400 

13,560 

0.0 

0.1 

1.2 

3.6 

Trade  data 

Value  of  imports 

899 

1,126 

1,299 

1,381 

1,398 

1,552 

1,573 

1,630 

1,712 

1.4 

3.6 

5.0 

5.2 

Value  of  exports 

1,433 

1,385 

1,571 

2,052 

2.093 

2,146 

1,961 

2.050 

2.125 

-8.6 

4.5 

3.7 

0.4 

'  Estimate  except  imports  and  exports. 
*  Estimate. 

Forecast. 
"  Compound  annual  rate. 

-  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


ABLE  9-10:    Ij.S.  Trade  Patterns  in  Man-Made  Fibers' 

■lilions  of  dollars;  percent) 

Exports 

Imports 

Regions' 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

674 

34 

NAFTA 

586 

37 

Latin  America 

197 

10 

Latin  America 

12 

1 

Western  Europe 

512 

26 

Western  Europe 

394 

25 

Japan/Chinese  Economic  Area 

303 

15 

Japan/Chinese  Economic  Area 

238 

15 

Other  Asia 

181 

9 

Other  Asia 

276 

18 

Rest  of  world 

93 

5 

Rest  of  world 

66 

4 

lA/orld 

1,961 

100 

World 

1,573 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

455 

23 

Canada 

416 

26 

Mexico 

219 

11 

South  Korea 

207 

13 

Belgium 

127 

6 

Mexico 

170 

11 

-long  Kong 

110 

6 

Japan 

133 

8 

Germany 

105 

5 

Germany 

130 

8 

SIC  2823,  2824. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Values  may  not  sum  to  total  due  to  rounding. 
Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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for  more  than  60  percent  of  U.S.  exports  and  imports  (see  Table 
9-10).  There  are  fewer  major  international  textile  fiber  producers 
operating  in  the  United  States  today.  A  number  of  operations 
have  been  sold  or  merged  with  smaller  fiber  producers.  For  many 
man-made  fiber  producers,  profit  margins  have  evaporated  as 
these  fibers  have  increasingly  become  commodity  products. 

Maria  A.  Andrea,  U.S.  Department  of  Commerce.  Office  of 
Textiles  and  Apparel,  (202)  482-4038.  August  1999. 
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American  Yam  Spinners  Association.  PO  Box  99,  Gastonia,  NC 
28053.  (704)  824-3522,  http://www.aysa.org. 

Yarn  Production.  Current  Industrial  Report  M.A22F.  U.S.  Department 
of  Commerce,  Bureau  of  the  Census,  Washington,  DC  20233.  (301 ) 
357-4810,  http://www.census.gov/cir/www/ma22fhtml. 

Man-Made  Fibers 

Fiber  Organon.  Fiber  Economics  Bureau.  Inc..  1150  17  Street.  NW. 
Suite  306.  Washington.  DC  20036.  (202)  467-0916.  http://www 
.fibersouice.com. 

International  Fiber  .lournal.  7401  Carmel  Executive  Park  Drive.  Suite 
202.  Charlotte.  NC  28226.  (704)  544-1469,  http://www.ifj.com. 


■      RELATED  CHAPTERS 

18:  Production  Machinery 

33:  Apparel  and  Fabricated  Textile  Products 

42:  Retailing 


■  GLOSSARY 

Off-loom  take-up:  An  automated  process  for  winding  up  fabric  as  it  is 
wt)ven. 

Quick-style-change  system:  Refers  to  production  techniques 
designed  to  minimize  the  time  required  to  change  styles. 

Shuttle  loom:  A  loom  that  uses  an  oblong  device  (shuttle)  to  cany  fill- 
ing yarns  through  the  warp  yarns  in  the  weaving  process.  Newer 
shuttleless  looms  (e.g..  air-jet.  water-jet)  have  much  higher  weav- 
ing speeds. 
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Paper  and  Allied  Products 

INDUSTRY  DEFINITION  The  U.S.  paper  and  allied  products  sector 
consists  of  17  separate  manufacturing  industries  that  process  wood,  recov- 
ered paper  and  paperboard,  other  cellulose  fiber  sources,  and  certain  plastic 
and  metal  films  into  thousands  of  end-use  products.  This  sector  is  divided 
into  three  major  commodity  groupings:  (1)  SIC  261,  262,  and  263,  which  pro- 
duce primary  products,  covering  the  production  of  pulp,  paper,  and  paper- 
board;  (2)  SIC  265,  which  consists  of  five  paperboard  containers  and  box 
producers;  and  (3)  SIC  267,  which  contains  nine  nonpackaging  converted 
paper  and  paperboard  products,  including  pressure-sensitive  tapes,  labels, 
and  packaging  films;  plastic  and  paper  bags;  envelopes,  stationery,  and 
paper  office  supplies;  pressed  and  molded  pulp  goods;  certain  wall  cover- 
ings; and  gift-wrap  paper. 


GLOBAL  INDUSTRY  TRENDS 


r!ie  global  paper  and  allied  products  industry  is  one  of  the  most 
important  contributors  to  the  overall  health  of  the  world  econ- 
omy. Although  recognized  in  many  circles  as  a  mature  sector,  it  is 
also  one  of  the  world's  most  dynamic  industries  in  temis  of  prod- 
uct development,  technological  improvements,  distribution  and 
handling,  processing  and  converting,  and  environmental  protec- 
lion.  This  industry  is  continuing  to  go  through  a  globalization 
l^ocess  in  which  producers  are  expanding  their  raw  material 
lioidings:  improving  product  manufacturing,  converting,  and  dis- 
tribution networks;  and  streamlining  order  procedures  to  foreign 
markets  previously  seen  strictly  as  competitors.  Leading  world 
producers,  especially  in  the  developed  industrialized  nations,  can 
no  longer  be  contented  simply  to  focus  on  the  domestic  market 
lor  sales  growth.  It  is  essential  to  expand  their  customer  base  to 
the  world  marketplace  as  globalization  in  the  paper  and  allied 
products  industry  continues  into  the  new  millennium.  Competi- 
tion is  increasing  rapidly  from  producers  in  many  developing 
countries  that  have  a  number  of  advantages  over  their  industrial- 
ized counterparts  in  temis  of  cost  and  raw  materials.  A  number  of 
less  developed  competitor  countries,  such  as  Indonesia  and 
Malaysia,  have  achieved  the  same  level  of  technological 
advancement  in  production  but  do  not  have  the  inherent  costs  of 
environmental  compliance  that  affect  U.S.  producers.  The  grow- 
ing influence  of  this  globalization  process  will  continue  into  the 
twenty-first  centui^  as  global  free  trade  becomes  more  of  a  real- 


ity and  market  access  bankers  are  removed  to  create  a  more  even- 
surfaced,  open,  fair  trading  marketplace. 

The  U.S.  paper  and  allied  products  industry  is  the  world's 
leading  producer  and  exporter  of  a  variety  of  consumer-directed 
commodities,  trading  many  of  the  industry's  commodities  with 
more  than  123  countries  worldwide.  Its  large  modern  manufac- 
turing base,  combined  with  an  adequate  transportation  and  dis- 
tribution network  and  a  highly  skilled  labor  force,  has  made  the 
U.S.  industry  the  most  competitive  and  highest-volume  supplier 
in  the  world.  Although  the  domestic  market  consumes  more 
than  90  percent  of  the  U.S.  industry's  output,  the  industry  has 
become  a  major  player  in  the  world  paper  and  allied  products 
market,  especially  in  the  commodity  grades  of  pulp,  paper,  and 
paperboard.  After  1993,  exports  as  a  percentage  of  total  U.S. 
paper  and  allied  products  shipments  increased  from  7,3  percent 
to  8  percent  in  1999  as  exports  on  a  value  basis  grew  from  $10 
billion  to  nearly  $13.5  billion  (see  Table  10-1 ).  As  much  as  65 
percent  of  the  industry's  growth  in  shipments  over  the  past 
decade  is  directly  attributable  to  increases  in  foreign  shipments 
of  paper  and  allied  products. 

As  domestic  sales  have  stagnated  (up  1.5  to  2  percent)  over 
the  last  5  years,  the  industry  has  refocused  on  export  sales, 
placed  greater  emphasis  on  increased  exports  by  directing  more 
resources  toward  world  markets,  and  gained  a  global  market 
share.  The  globalization  of  world  paper  and  allied  products 
manufacturers  has  been  an  ongoing  development  for  more  than 
a  decade.  Many  U.S.  paper  and  allied  products  companies  are 
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TABLE  10-1:    Paper  and  Allied  Products  (SIC  26)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

iggyi 

1998' 

19992 

2000^ 

97-98 

98_.99 

99—00 

Industry  data 

Value  of  shipments^ 

133,201 

133,262 

143,649 

173,716 

160,661 

163,213 

165,659 

167,876 

175,522 

1.5 

1.3 

4.6 

2.2 

Value  of  shipments  (1992$) 

133,201 

135,059 

141,192 

141,915 

140,102 

139,498 

138,743 

140,130 

142,933 

-0.5 

1.0 

2.0 

0.5 

Total  employment  (thousands) 

627 

626 

622 

629 

631 

633 

628 

612 

615 

-0.8 

-2.5 

0.5 

-0.6 

Production  workers  (thousands) 

479 

479 

480 

487 

488 

489 

487 

484 

486 

-0.4 

-0.6 

0  4 

n  1 

Average  hourly  earnings  (S) 

13.81 

14.09 

14.52 

14.73 

1 5.02 

15.31 

15.78 

16.25 

16.77 

3.1 

3  0 

3  2 

Capital  expenditures 

7,963 

7,370 

7,731 

8,369 

9,302 

9,276 

9,417 

9,532 

9,646 

1.5 

1 .2 

1 .2 

0.9 

Product  data 

Value  of  shipments^ 

128,941 

128,695 

138,560 

168,137 

155,319 

162,286 

166,444 

169,506 

177,226 

2.6 

1.8 

4.6 

3.4 

Value  of  shipments  (1992$) 

128,941 

130,523 

136,231 

137,048 

135,455 

138,706 

139,400 

141,491 

144,321 

0.5 

1.5 

2.0 

1.6 

Trade  data 

Value  of  imports 

10,361 

10,793 

11,676 

16,624 

14,608 

14,667 

15,621 

15,692 

16,084 

6.5 

0.5 

2.5 

2.4 

Value  of  exports 

9,919 

9,363 

10,892 

14,837 

13,896 

14,417 

13,632 

13,416 

13,785 

-5.4 

-1.6 

2.8 

-0.2 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 
Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


active  e,\porters,  but  they  also  are  engaged  in  foreign  produc- 
tion, converting,  and  packaging  operation.s  as  well  as  joint  ven- 
tures and  direct  foreign  capital  investment  in  partnerships  and 
ownerships. 

From  1992  through  1998,  U.S.  paper  and  allied  products 
exports  increased  at  a  4.2  percent  compound  annual  growth  rate. 
Most  of  the  increase  came  from  expanded  shipments  to  Canada, 
Mexico,  southeast  Asia,  and  certain  Latin  American  and  Euro- 
pean countries.  The  commodities  exported  by  the  industry  are 
divided  into  market  wood  pulp,  recovered  paper  (although  this  is 
not  included  in  SIC  data),  paper  and  paperboard,  and  converted 
paper  and  paperboard  products.  In  1999,  exports  of  paper  and 
paperboard  on  a  volume  basis  represented  38  percent  of  the 
industry's  exports,  followed  by  recovered  paper  (31  percent), 
market  wood  pulp  (22  percent),  and  converted  paper  and  paper- 
board  products  (9  percent).  On  a  value  basis,  paper  and  paper- 
board  exports  represented  45  percent  of  the  industry's  exports, 
followed  by  converted  paper  and  paperboard  products  (27  per- 
cent) and  wood  pulp  (21  percent),  with  the  balance  coming  from 
exports  of  recovered  paper  and  paperboard. 

FACTORS  AFFECTING  FUTURE  GROWTH 
OF  THE  U.S.  INDUSTRY 


The  U.S.  paper  and  allied  products  sector  is  recognized  world- 
wide as  a  high-quality  and  high-volume  low-cost  producer  that 
benefits  from  a  number  of  key  operating  advantages,  including 
a  large  domestic  consumer  market;  the  world's  highest  per 
capita  consumption:  a  modern  manufacturing  infrastructure; 
adequate  raw  material,  water,  and  energy  resources;  a  highly 
skilled  labor  force;  and  an  efficient  transportation  and  distribu- 
tion network.  The  U.S.  industry  is  among  the  most  modem  in 


the  world  because  of  continued  large  capital  expenditures.  This 
spending,  which  is  driven  mainly  by  production  improvements  ^ 
(existing  machine  upgrades,  retrofits,  and  new  installed  equip-  f 
ment),  environmental  concerns,  and  the  goal  of  increased  recy- 
cling, totaled  an  estimated  $9.5  billion  in  1999. 

The  industry  ranks  among  the  top  10  among  U.S.  manufac-  . 
turing  industries  and  is  in  the  top  5  for  sales  of  nondurables.  > 
Although  the  sector  is  the  third  leading  energy  consumer  t 
(behind  chemicals  and  metals),  it  has  the  second  highest  rate  of  | 
self-generated  energy  (behind  chemicals),  totaling  56  percent  in  \ 
1998-1999.  Because  nearly  all  of  the  industry's  products  are 
consumer-oriented,  product  shipments  are  affected  mostly  by  ' 
the  overall  health  of  the  U.S.  economy,  but  the  growth  of  the  ! 
world  economy  is  playing  a  more  important  role  in  the  Indus-  a 
try's  outlook  than  ever  before.  Gross  domestic  product  (GDP)  . 
growth  and  sector  shipment  growth  typically  are  tied  together 
closely.  In  the  future,  growth  in  demand  in  a  number  of  key  for-  ; 
eign  paper  and  paperboard  markets  will  play  an  increasingly  > 
important  role  in  the  health  and  expansion  of  U.S.  paper  and  ' 
allied  products  industries. 

After  a  poor  performance  in  1996.  the  U.S.  paper  and  allied  i 
products   industries   experienced   3   consecutive   years   of  ■ 
increased  domestic  sales,  slowly  improving  prices,  higher  * 
capacity  utilization  rates,  and  moderating  inventories.  As  a 
result,  total  shipments  of  paper  and  allied  products  increased  ' 
1 .5  percent  in  real  terms  and  1.8  percent  in  current  dollar  temis 
in  1999.  A  modest  movement  upward  in  prices  for  a  number  of ' 
primary  commodity  grades  of  paper  and  paperboard  and  certain  {| 
converted  paper  products  and  packaging  materials  resulted  in  ' 
an  increase  in  the  cunent  value  of  shipments.  Real  GDP 
increased  about  3  percent  in  1999,  leading  to  noticeable  |  ■ 
increases  in  real  disposable  income,  total  U.S.  industrial  pro-  1 
duction,  and  purchases  of  nondurable  goods,  which  combined  i 
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lo  iiKieasc  domestic  paper  and  papcrhoard  demand  and  cause 
an  expansion  of  the  industry's  shipments. 

New  paper  and  paperboard  tonnage  capacity  in  I9')9  was 
estimated  at  i.3  percent  above  that  of  the  previous  year.  This 
helped  producers  draw  down  their  inventories  and  set  up  better 
industry  fundamentals  going  into  the  year  2()()().  Much  ol  this 
tonnage  is  due  to  coiTie  on  Hne  when  price  and  demand  levels 
begin  lo  rise  again.  By  controlling  operating  rates  and  allowing 
inventories  to  draw  down  and  stabilize  for  most  of  199X-iy99, 
domestic  pulp  and  paper  producers  were  in  a  better  economic 
and  (operative  position  throughout  most  of  1999.  This  should 
bode  well  for  the  industry  in  2()()().  Industry  capital  expendi- 
tures increased  1.5  percent  in  I99S  to  $9.41  billion  and 
increased  an  additional  1.2  percent  in  1999  to  $9.53  billion. 
Since  1992,  there  has  been  a  leveling  off  of  industry  spending 
after  the  record  high  levels  of  the  late  198()s.  Over  the 
1998-2()()()  period,  expenditures  for  environmental  and  energy 
(non-output-related)  projects  are  forecast  to  account  for  nearly 
23.5  percent  of  total  capital  outlays  over  that  3-year  period. 

Electronic  Commerce 

As  the  new  millennium  arrives,  the  U.S.  paper  and  allied  prod- 
ucts industry  is  well  under  way  in  its  effort  to  become  ■"Net- 
friendly"  in  a  global  environment  where  more  and  more 
advertising,  sales,  product  introduction,  and  information  are 
being  generated  and  utilized  every  day  by  global  papermakers. 
Companies  that  do  not  embrace  the  new  electronic  marketplace 
will  be  left  on  the  sidelines  as  smart,  progressive,  innovative, 
and  aggressive  companies  make  maximum  use  of  the  commu- 
nication and  information  technologies  that  are  readily  available 
for  global  paper  makers,  buyers,  and  consumers. 

Producers  at  all  levels  within  the  U.S.  paper  and  allied  prod- 
ucts have  already  been  implementing  electronic  commerce  (E- 
commerce)  procedures  and  communication  networks  that  have 
greatly  increased  efficiency  and  reduced  costs.  Information 
technologies  are  playing  an  increasingly  important  role  in  the 
supply  chain  and  are  boosting  productivity  by  allowing  better 
data  exchange  by  both  end  users  and  suppliers.  The  use  of  E- 
commerce  creates  an  avenue  for  the  on-line  trading  of  paper, 
paperboard,  and  many  other  products  through  the  Internet. 
Despite  arguments  that  the  advent  of  the  Internet  and  E- 
commerce  will  result  in  reduced  paper  consumption  and  ulti- 
mately the  "paperless  office,"  evidence  clearly  indicates  that  the 
use  of  electronic  media  will  lead  to  increased  consumption  of 
paper  and  paperboard  products.  Although  certain  segments  of 
the  paper  industry  (newsprint,  magazines,  catalogs,  directories) 
will  experience  some  erosion,  overall  the  industry  stands  to 
benefit  through  increased  consumption  of  oftlce-type  papers, 
packaging  materials,  and  containers  and  bo.xes.  A  recent  study 
indicates  that  by  2003,  the  consumption  of  cut-size  office  paper 
(principally  used  in  home  and  office  computer  printers)  will 
double  from  the  1996  level  as  it  benefits  from  increased  instal- 
lation of  home  computers  and  expansion  of  home  offices. 

According  to  recent  industi7  surveys,  most  U.S.  paper  and 
allied  products  manufacturers  are  already  on-line  with  the  Inter- 
net and  E-commerce  systems.  One  survey  indicates  that  approxi- 


mately X5  to  90  percent  of  all  U.S.  mill  managers  have  on-line 
access.  However,  the  proportion  of  middle  managers  drops  to 
around  80  percent.  This  is  an  area  that  clearly  needs  improve- 
ment. Through  the  use  of  electronic  information  technologies, 
many  U.S.  paper  companies  have  already  implemented  computer- 
based  systems  that  feature  multisite  inventory  and  shipment 
tracking,  order  and  reorder  forms  and  systems,  up-to-the-minute 
shipment  tracking  systems  (complete  with  links  to  various  ship- 
pers and  handlers),  on-line  training  programs,  detailed  product 
specifications  and  production  capabilities,  information  on  mill 
suppliers  (chemicals,  coatings,  dyes),  and  on-line  requests  for 
samples  and  brochures.  As  the  electronic  screen  replaces  certain 
types  of  the  printed  page,  leaders  and  managers  in  the  industry 
are  preparing  to  meet  the  challenge  head-on  and  develop  new 
management  strategies  and  marketing  techniques  to  increase 
overall  consumption  of  paper  and  paperboard  products. 

Profits  and  Earnings 

Earnings  for  domestic  paper  and  paperboard  companies  are 
estimated  to  have  improved  slowly  in  1999  as  a  result  of 
increasing  demand,  slightly  higher  prices,  increased  operating 
rates,  and  the  end  of  a  major  inventory  drawdown  cycle.  Virtu- 
ally every  major  U.S.  pulp  and  paper  company  saw  overall 
sales,  net  profits,  and  average  earnings  per  share  improve 
slightly  in  1999  from  a  year  earlier.  Costs  for  labor,  chemicals, 
and  wood  raw  materials  generally  were  kept  in  check,  but 
energy  prices  increased  slightly  in  1999. 

Environmental  Issues  U.S.  paper  and  allied  products  manu- 
facturers tradilit)nally  have  been  at  the  forefront  of  a  number  of 
environmental  issues.  They  have  a  history  of  successfully 
addressing  many  key  environmental  issues,  particularly  those 
relating  to  air  and  water  quality,  forestation  and  reftMcstation, 
recycling,  recovery  of  pre-  and  postconsumer  paper  and  paper- 
board,  and  energy.  Protection  of  the  environment  not  t)nly  has 
become  a  major  capital  expenditure  but  also  is  one  of  the  indus- 
try's most  challenging  and  hard-to-solve  public  relations  matters. 
Although  the  industry's  expenditures  for  the  environment 
increased  substantially  in  the  last  decade,  the  public  still  gener- 
ally perceives  the  industry  as  damaging,  not  improving,  the  envi- 
ronment. Signitlcant  improvements  have  been  made  in 
environmental  protection  over  the  last  several  years,  and  produc- 
ers have  worked  closely  with  the  U.S.  government  on  a  number 
of  key  domestic  and  international  environmental  policy  issues. 
As  the  industry  looks  to  the  future,  it  will  see  the  need  to  continue 
to  improve  its  environmental  performance  and  increase  its  col- 
lection and  utilization  of  recovered  paper  and  paperboard.  Cor- 
porate decisions  will  be  made  not  only  on  how  to  increase 
production  and  improve  sales  but  also  on  how  to  improve  the  cor- 
porate image,  increase  recycling,  and  adapt  to  increasingly  strin- 
gent environmental  regulations. 

The  United  States  is  the  global  leader  in  the  generation,  recov- 
ery, consumption,  and  export  of  recovered  paper  and  paperboard. 
What  was  once  a  fiber  supplement  has  become  a  critical  source  of 
raw  materials  for  papermaking.  In  1 999.  the  U.S.  paper  and  paper- 
board  industries  consumed  33.4  million  metric  tons  of  paper  and 
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paperboard.  less  than  a  1  percent  increase  over  the  record  level  in 
1998.  U.S.  paper  and  allied  products  companies  not  only  are  the 
world's  leading  collectors  and  consumers  of  recovered  paper,  they 
also  aie  the  global  leader  in  exporting.  Based  on  6-month  1998 
data,  the  United  States  exported  nearly  8  million  metric  tons  to 
about  80  world  markets.  These  tremendous  improvements  in  pre- 
and  postconsumer  paper  recovery  operations  will  have  to  con- 
tinue if  the  primary  paper  and  paperboard  industry  is  to  meet  its 
self-imposed  50  percent  recycling  goal  by  the  year  2000. 

U.S.  INDUSTRY  GROWTH  PROJECTIONS 
FOR  THE  NEXT  1  AND  5  YEARS 


With  U.S.  GDP  forecast  to  continue  to  expand  in  2000.  product 
shipments  by  the  U.S.  paper  and  allied  products  industries  should 
follow  suit  with  a  2  percent  increase.  Over  the  2000-2004  fore- 
cast period,  product  shipments  in  real  tenns  should  increase  2.1 
percent  annually.  The  attempt  by  the  industry  to  improve  its  fun- 
damentals over  the  last  couple  of  years  should  allow  it  to  reap 
benefits,  especially  if  demand  remains  high  and  the  industry  is 
able  to  control  its  capacity  additions.  The  U.S.  paper  and  allied 
products  industry  should  experience  improved  sales,  prices,  and 
earnings  over  the  forecast  period,  driven  by  increases  in  domestic 
and  foreign  shipments.  As  foreign  market  access  barriers  are 
reduced  through  both  the  North  American  Free  Trade  Agreement 
(NAFTA)  and  Wodd  Trade  Organization  (WTO),  the  industry 
should  be  in  an  excellent  position  to  increase  exports.  This  fore- 
cast is  dependent  on  the  economic  performance  of  key  world 
paper  consuming  markets.  U.S.  exports  should  increase  2.8  per- 
cent in  2000  and  3  percent  annually  over  the  next  5  years.  How  - 
ever, imports  also  should  increase  as  the  U.S.  economy  expands, 
leading  to  increased  paper  and  paperboard  demand.  I'.S.  imports 
are  forecast  to  increase  2.5  percent  in  2000  and  3  percent  annu- 
ally over  the  2000-2004  forecast  period.  The  large  U.S.  paper- 
consuming  market  will  continue  to  be  the  principal  target  for 
many  foreign  paper  producers. 

GLOBAL  MARKET  PROSPECTS 


Growth  of  U.S.  exports  of  paper  and  allied  products  will  be 
dependent  on  the  improved  economies  of  many  key  foreign 
markets.  Over  the  last  5  years,  the  industry  has  been  successful 
in  penetrating  a  number  of  emerging  markets,  including  Mex- 
ico, China,  South  Korea,  and  Brazil.  In  addition,  there  has  been 
substantial  grow  th  in  a  number  of  nontraditional  developing 
markets  in  Latin  America,  southeast  Asia,  and  portions  of  east- 
em  Europe.  However,  it  is  still  too  early  to  determine  the  long- 
term  impact  of  the  Asian  financial  crisis  that  neariy  paralyzed 
the  economies  of  important  paper-consuming  markets,  includ- 
ing Thailand.  Malaysia,  the  Philippines,  Korea,  and  Indonesia. 
The  full  extent  of  the  impact  on  Asian  financial  markets  proba- 
bly will  not  be  felt  until  late  in  the  forecast  period.  It  is  certain 
that  a  number  of  the  pulp,  paper,  and  paperboard  capacity 
announcements  made  by  several  key  Asian  producers  will  be 
delayed  or  perhaps  canceled  as  a  result  of  that  region's  financial 


problems.  However,  some  of  the  projects  that  initially  were 
delayed  have  been  slated  for  restart  during  the  forecast  period. 

The  successful  implementation  of  key  bilateral  and  multilateral 
trade  pacts  will  greatly  increase  the  U.S.  paper  and  allied  products 
industr\''s  ability  to  compete.  The  Mexican  economy  has  been 
experiencing  a  number  of  difficulties  over  the  last  several  years  as 
that  country  makes  the  transition  to  a  more  business-oriented  econ- 
omy. As  a  result,  the  benefits  of  NAFTA  to  the  U.S.  paper  indus- 
tries have  not  been  fully  realized.  In  the  first  couple  of  years  of 
implementation.  U.S.  paper  products  manufacturers  had  signifi- 
cantly higher  exports  to  Mexico,  reaching  $1.9  billion  in  1995. 
However,  the  devaluation  of  the  peso  had  a  negative  impact  on  the 
ability  to  compete  in  the  Mexican  market  in  1996,  as  U.S.  exports 
to  that  country  dropped  to  less  than  $1 .8  billion.  In  1997,  the  Mex- 
ican economy  stabilized  and  the  peso  strengthened,  giving  U.S. 
exporters  of  paper  and  allied  products  an  opportunity  to  increase 
their  exports  to  Mexico.  In  1997,  U.S.  exports  increased  13  percent 
in  value  to  $2.03  billion.  Tliis  trend  continued  in  1 998  as  exports  to 
Mexico  expanded  an  additional  1 1  percent  to  $2.27  billion  and  in 
1999  as  exports  expanded  an  additional  2.5  percent  to  $2.33  bil- 
lion. This  has  allowed  Mexico  to  become  a  solid  number  two  ; 
export  market,  surpassing  Japan  and  trailing  only  Canada  as  the 
leading  foreign  destination  for  U.S.  paper  and  allied  products  (see 
Table  10-2).  Over  the  next  5  years.  NAFTA  should  bring  further 
benefits  to  the  U.S.  paper  industry  as  the  Mexican  economy 
strengthens  and  market  access  barriers,  both  tariff  and  nont:irift", 
are  reduced.  Beginning  January  I,  1994,  NAFTA  phases  out  trade 
barriers  on  the  majority  of  primary  pulp,  paper,  and  paperboard 
products  over  a  5-year  period.  Tarift"  and  nontariff  bamers  to  cor- 
rugated boxes  will  be  eliminated  over  7  years,  while  tariffs  on  most  ; 
converted  products  will  be  eliminated  after  a  10-year  phaseout. 

The  ongoing  implementation  of  the  Uruguay  Round  Agree- 
ments should  have  a  positive  impact  on  future  trade  opportuni-  | 
ties  for  the  U.S.  paper  and  allied  products  industries.  As  a  result 
of  the  Uruguay  Round  tariff  agreement  for  paper  and  allied 
products,  tariff  barriers  in  key  European  and  Asian  markets  will 
be  eliminated  by  2005.  In  the  implementing  congressional  leg- 
islation of  both  the  Uruguay  Round  and  NAFTA  accords,  there 
is  specific  language  that  pemiits  the  U.S.  government  to  enter 
into  follow-up  negotiations  that  could  lead  to  a  shortening  of, 
the  tariff  reduction  period.  In  addition,  efforts  are  under  way  ^ 
that  were  initiated  by  the  Asia-Pacific  Economic  Cooperation  j 
(APEC)  members  and  then  transferred  to  the  WTO  in  the- 
Accelerated  Tariff  Liberalization  (ATL)  initiative  to  liberalize  3 
trade  significantly  within  several  product  groupings,  as  agreed 
at  the  November  1997  and  November  1998  APEC  ministerial  1i 
meetings.  Included  in  these  initiatives  is  the  paper  and  allied' 
products  sector.  Domestic  producers  have  been  very  active  in 
supporting  the  U.S.  government's  efforts  to  this  end. 

PULP  MILLS 


According  to  the  current  Standard  Industrial  Classification,'! 
manufacturers  in  SIC  261 1  produce  a  variety  of  chemical  and| 
mechanical  paper-grade  pulps,  special  alpha  and  dissolving 
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TABLE  10-2:    U.S.  Trade  Patterns  in  Paper  and  Allied  Products^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value^ 

Share,  % 

Region'' 

Value-' 

Share,  % 

NAFTA 

5,460 

40 

NAFTA 

11,191 

72 

Latin  America 

1,580 

12 

Latin  America 

485 

3 

Western  Europe 

2,812 

21 

Western  Europe 

2,394 

15 

Japan/Chinese  Economic  Area 

2,212 

16 

Japan/Chinese  Economic  Area 

995 

6 

Other  Asia 

789 

6 

Other  Asia 

431 

3 

Rest  of  world 

778 

6 

Rest  of  world 

125 

1 

vvoriu 

1  Q  ATO 
1  o,Doz 

1 UU 

vvoriu 

15,621 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

3,201 

23 

Canada 

10,889 

70 

Mexico 

2,260 

17 

Finland 

703 

5 

Japan 

1,105 

8 

Germany 

499 

3 

Germany 

503 

4 

Japan 

447 

3 

United  Kingdom 

486 

4 

China 

403 

3 

'  SIC  26. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


pulps,  and  pulp  by-products  that  include  turpentine,  tall  oil, 
and  other  cooking  liquor-based  by-products.  The  various 
grades  of  pulp  are  made  from  softwoods,  hardwoods,  and 
other  fibrous  raw  material  sources,  including  recovered 
fiber,  rags,  flax,  and  other  agricultural  fibers  (cotton  linters, 
straw,  bagasse,  and  kenaf).  Product  shipments  by  this  sec- 
tor, both  for  export  and  domestic,  represent  13  to  16  percent 
of  annual  U.S.  pulp  production  and  do  not  include  pulp  uti- 
lized in  captive  paper  and  paperboard  operations  and 
domestic  transfer  shipments  to  affiliated  and/or  nonaffili- 
ated paper  and  paperboard  mills. 


Industry  Performance  in  1999 

The  U.S.  market  pulp  industry  followed  a  disappointing 
sales  perforinance  in  1998  with  inereased  shipments  in  1999. 
Based  on  6-month  industry  data.  U.S.  market  pulp  product 
shipments  in  real  terms  increased  2  percent  in  constant  dollars 
in  1999  (see  Table  10-3).  Although  the  industry  contuiued  to 
find  foreign  demand  sluggish  and  increased  its  utilization  of 
secondary  fiber  and  recovered  paper,  it  benefited  from  a 
stronger  than  expected  domestic  pulp  market.  The  industry  con- 
tinues to  deal  with  fluctuating  prices  and  an  almost  perpetual 


TABLE  10-3:    Pulp  Mills  (SIC  261 1 )  Trends  and  Forecasts 

! millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994       1995        1996       1997'       1998'       1999'       2000'      97-98      98-99       99-00  96-00" 


Industry  data 


Value  of  shipments^ 

5,466 

4,282 

4,827 

7,513 

5,508 

5,783 

5,242 

5,239 

5,622 

-9.4 

-0.1 

7.3 

0.5 

Value  of  shipments  (1992$) 

5,466 

4,758 

4,992 

4,920 

4,931 

5,091 

4,836 

4,933 

5,042 

-5.0 

2.0 

2.2 

0.6 

Total  employment  (thousands) 

15.9 

14.2 

13.3 

14.6 

15.0 

14.8 

14.7 

14.4 

14.6 

-0.7 

-2.0 

1.4 

-0.7 

Production  workers  (thousands) 

12.1 

10.8 

10.2 

11.3 

11.1 

11.0 

10.9 

10.7 

10.8 

-0.9 

-1.8 

0.9 

-0.7 

Average  hourly  earnings  ($) 

19.15 

19.49 

20.08 

20.40 

20.16 

20.76 

21.46 

21.89 

22.61 

3.4 

2.0 

3.3 

2.9 

Capital  expenditures 

772 

426 

315 

564 

698 

663 

605 

613 

646 

-8.7 

1.3 

5.4 

-1.9 

Product  data 

Value  of  shipments^ 

6,104 

4,995 

5,952 

8,911 

6,329 

6,640 

6,024 

6,020 

6,663 

-9.3 

-0.1 

10.7 

1.3 

Value  of  shipments  (1992$) 

6,104 

5,550 

6,156 

5,836 

5,666 

5,850 

5,558 

5,669 

5,794 

-5.0 

2.0 

2.2 

0.6 

Trade  data 

Value  of  Imports 

2,104 

1,868 

2,285 

3,745 

2,601 

2,572 

2,392 

2,129 

2,193 

-7.0 

-11.0 

3.0 

-4.2 

Value  of  exports 

3,236 

2,482 

2,954 

4,698 

3,358 

3,253 

2,774 

2,524 

2,650 

-14.7 

-9.0 

5.0 

-5.7 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

'Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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global  oversLipply  situation,  but  overall,  the  industry  experi- 
enced a  better  sales  performance  in  1999.  Exports  represented 
about  59.5  of  the  volume  of  all  U.S.  market  pulp  shipments  in 
1999.  which  was  below  the  1998  share  of  63  percent  and  repre- 
sents the  lowest  market  share  for  exports  in  a  decade.  Despite 
improved  demand  in  portions  of  Europe  and  Latin  .America, 
there  were  still  indications  that  the  Asian  financial  crisis  signif- 
icantly affected  the  global  pulp  sector. 

The  U.S.  Commerce  Department's  Bureau  of  the  Census 
divides  the  sector's  shipments  into  four  major  commodity 
groupings:  ( 1 )  special  alpha  and  dissolving  pulps,  representing 
16  percent  of  the  product  shipment  in  cunent  dollar  value.  (2) 
sulfate  (or  kraft)  paper-grade  pulp,  accounting  for  73  percent, 
(3)  sulfite  paper-grade  pulp,  accounting  for  2  percent,  and  (4) 
nonwood  pulp  and  pulp  by-products,  accounting  for  9  percent. 
On  a  volume  basis,  sales  by  the  domestic  market  pulp  sector  are 
dominated  by  chemical  paper-grade  pulp  produced  by  either  the 
kraft  or  the  sulfite  cooking  process,  hi  1999,  shipments  of  those 
commodities  accounted  for  nearly  8.5  percent  of  the  total  quan- 
tity of  U.S.  market  pulp  shipments.  The  majority  of  shipments 
in  this  category  in  1999  consisted  of  bleached  and  semi- 
bleached  kraft  pulp,  amounting  to  nearly  97  percent  of  chemi- 
cal paper-grade  market  pulp  shipments.  The  remaining  paper 
grade  chemical  puip  sales  in  1999  came  from  product  ship- 
ments of  sulfite  pulps  and  unbleached  kraft  pulp.  Domestic 
market  pulp  capacity  currently  is  dominated  by  the  kraft 
process  rather  than  mechanical  pulping  or  other  chemical 
processes.  Bleached  and  unbleached  kraft  pulps  have  distinct 
advantages  over  mechanical  and  other  chemical  process-based 
pulps,  including  high  physical  strength  and  appearance  proper- 
ties, valuable  and  economically  retrievable  pulp  by-products 
(including  tall  oil  and  turpentine),  improved  yields,  and  lower 
costs  for  environmental  pollution  control.  In  addition,  the  kraft 
pulping  process  is  better  adapted  to  the  indigenous  hardwood 
and  softwood  tree  species  grown  in  the  United  States. 

Shipments  of  special  alpha  and  dissolving  pulps  accounted  for 
14  percent  (on  a  volume  basis)  of  the  sector  total  in  1999.  These 
higher- valued  pulps  are  specialty  grades  of  chemical  pulps  pro- 
duced from  alpha  cellulose,  wood,  or  cotton  linters  and  are  tai- 
lored for  use  in  the  manufacture  of  man-made  fibers  (rayon  and 
acetate),  certain  cellulose-based  plastics,  textiles,  cellophane 
film,  photographic  paper,  chemicals,  and  other  value-added  spe- 
cialty papers.  The  alpha  and  dissolving  pulp  market  has  been 
going  through  a  difficult  transition  period  over  the  last  couple  of 
years.  For  instance,  the  rayon  market,  which  is  one  of  the  bigger 
end-use  markets  for  alpha  and  dissolving  pulps,  is  slowly  being 
transferred  from  industrialized  nations  to  less  developed  coun- 
tries. This  is  further  slowing  domestic  sales  of  alpha  pulp.  Global 
capacity  has  experienced  significant  changes  over  the  last  5  years 
as  several  mills  in  the  United  States,  Canada,  Europe,  and  Scan- 
dinavia have  closed  or  retrofitted  their  equipment  to  make  paper- 
grade  chemical  pulp,  while  new  mills  have  been  added  in  Asia 
and  Latin  America.  According  to  the  Food  and  Agriculture  Orga- 
nization (FAO)  of  the  United  Nations  in  its  Pulp  and  Paper 
Capacities  survey,  world  special  alpha  and  dissolving  pulp  capac- 
ity decreased  from  4.6  million  metric  tons  in  1992  to  3.6  million 
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metric  tons  in  1998.  Approximately  70  percent  of  this  capacity  is 
in  the  fonn  of  market  pulp.  The  FAO  estimates  that  world  capac- 
ity of  this  pulp  grade  will  decrease  0.4  percent  annually  over  the 
1997-2002  period  to  less  than  3.5  million  metric  tons.  In  the 
United  States,  annual  production  capacity  declined  to  less  than 
1.3  million  metric  tons  in  1999  with  the  permanent  closure  of 
several  large  mills. 

A  Global  Commodity 

Chemical  paper-grade  market  pulp,  which  is  used  primarily  in 
the  manufacture  of  coated  and  uncoated  free  sheet  printing  and 
writing  paper  grades,  is  recognized  as  a  global  commodity  and  a 
bellwether  for  the  general  health  of  the  world  paper  and  paper- 
board  sector.  Unfortunately,  it  was  not  a  very  profitable  sector  in 
the  1990s.  With  the  exception  of  the  eariy  1994-eariy  1996 
period,  many  global  pulp  producers  have  not  made  a  profit. 
Chronic  oversupply.  cyclical  demand,  rapidly  fluctuating  oper- 
ating rates,  sharp  inventory  swings,  and  uneven  world  demand 
have  plagued  the  global  pulp  market  for  more  than  a  decade. 
Nevertheless,  this  commodity  is  still  produced  in  about  27  coun- 
tries worldwide,  with  1999  global  capacity  amounting  to  nearly 
38.4  million  metric  tons.  About  62  percent,  or  23.7  million  met- 
ric tons,  of  world  output  came  from  the  Norscan  countries 
(United  States,  Canada,  Sweden,  Finland,  and  Norway)  in  1999. 
The  combined  capacity  of  Canada  (the  global  leader)  and  the 
United  States  is  just  under  47  percent  ( 17.9  million  metric  tons) 
of  the  world  chemical  paper-grade  market  pulp  total.  For  more 
than  a  decade,  the  Norscan  market  share  for  pulp  shipments  has 
declined  as  a  result  of  significant  new  capacity  coming  on- 
stream  from  a  number  of  suppliers  in  Latin  America,  Asia,  and 
Africa.  After  1992.  the  Norscan  market  share  gradually  declined 
from  68  to  6.5  percent  in  1996  to  the  1998  level  of  just  below  62 
percent.  Most  of  the  new  output  is  coming  from  modem,  state- 
of-the-art,  technically  advanced  pulping  facilities  in  Brazil. 
Chile,  and  Indonesia.  Those  countries  have  a  number  of  operat- 
ing advantages  over  their  Norscan  counterparts,  including  low- 
cost,  rapid-growing  hardwood  and  softwood  tree  species  and 
lower  costs  for  labor,  energy,  and  environmental  protection. 
CcHintries  with  lower  delivered  costs  are  able  to  undersell 
Norscan  producers  in  a  global  market  where  price  is  the  princi- 
pal driving  force. 

Prices,  Inventories,  and  Operating  Rates 

Despite  the  recent  pressure  from  a  variety  of  iiontraditional  pro- 
ducers. Norscan  producers,  with  their  well-established  global 
presence,  large  domestic  processing  facilities,  and  major  share  of 
global  market  pulp  output,  are  the  most  critical  producers  to 
watch  in  terms  of  production  levels,  prices,  and  inventories.  Gen-  i 
erally,  Norscan  producers  need  to  carry  no  more  than  1.5  million 
metric  tons  (the  equivalent  of  a  25-  to  26-day  supply)  of  inven- 
tory  for  the  market  to  be  considered  firm.  At  the  end  of  1998. 
Norscan  inventory  levels  decreased  65,000  metric  tons  to  1 .6  mil- 
lion tons,  which  represented  27  days  of  supply  compared  to  the 
32-day  supply  level  that  existed  at  the  end  of  1997.  However,  the 
ramifications  of  the  Asian  financial  crisis  were  felt  at  the  same 
time  that  inventories  declined.  The  financial  upheaval  resulted  in 


lower  pulp  and  paper  demand  lliroughoul  llie  region,  lower  mar- 
ket pulp  prices,  and  a  slump  in  market  jnilp  shipments  to  Asia, 
which  has  been  the  fastest-growing  pulji-consuming  market  for 
the  last  decade.  As  a  result,  at  the  beginning  oC  IW9,  list  prices 
for  Northern  Bleached  Softwood  Kraft  (NBSK)  remained  solt. 
However,  as  global  producers  reduced  operating  rales  and 
allowed  inventory  levels  to  remain  low  ( 1 .4  million  metric  Ions  in 
mid- 1 999),  there  were  several  opportunities  to  raise  pulp  prices 
during  1999.  The  industry  was  successful  in  instituting  small 
price  increases  in  March,  June,  and  September  that  brought  the 
price  of  NBSK  from  .$490  per  metric  ton  to  $.5X0  per  metric  ton 
in  September  1999.  If  global  producers  remain  successful  in 
keepuig  intact  the  often  delicate  supply-demand-inventory  bal- 
ance, further  price  increases  for  market  pulp  in  the  tlnal  quarter  of 
1999  and  early  2(K)()  are  possible  if  demand  remains  at  the  same 
level.  Operating  rates,  which  were  at  the  85  percent  level  at  the 
end  of  1998.  increased  to  nearly  90  percent  at  the  end  of  1999. 
U.S.  capacity  utilization  was  by  far  the  worst  among  Norscan 
producers.  Sweden  led  the  way  among  Norscan  producers  m 
1999  with  a  98  percent  operating  rate,  followed  by  Finland  with 
96  percent  and  Canada  and  Norway  with  95  percent.  U.S.  market 
pulp  producers  typically  prefer  to  run  at  operating  rates  of  93  to 
96  percent,  but  this  has  not  happened  since  1995. 

The  practical  maximum  chemical  paper-grade  market  wood 
pulp  capacity  for  U.S.  mills  in  1999  was  essentially  unchanged 
from  the  1998  level  of  8.6  million  metric  tons.  According  to 
industry  estimates,  capacity  increased  less  than  I  percent,  pri- 
marily as  a  result  of  a  detlnition-related  shift  in  capacity  from 
captive  pulp  to  market  pulp  by  a  domestic  manufacturer. 
Through  the  year  200 1 ,  capacity  is  forecast  to  increase  less  than 
1  percent  annually  and  will  remain  in  the  range  of  8.6  to  8.8 
million  metric  tons  during  that  3-year  time  frame. 

Recovered  paper  and  paperboard  consumption  by  the  domes- 
tic paper  industry  continues  to  increase,  partly  as  a  result  of  the 
industry's  goal  of  a  50  percent  recycling  rate  (consumption  and 
export)  of  paper  ;;tock  by  the  year  2000.  Increased  consumption 
of  secondary  fiber  has  come  at  the  expense  of  virgin  papermak- 
ing  fibers.  In  1999.  U.S.  paper  and  paperboard  mills  consumed 
an  all-time  high  of  33.4  million  metric  tons  of  paper  and  paper- 
board,  less  than  a  1  percent  increase  over  the  record  attained  in 
1998.  In  1999.  domestic  paper  mills  consumed  an  estimated 
90.5  million  metric  tons  of  total  papermaking  fiber.  Of  that  total, 
the  share  of  virgin  fiber  was  63  percent  and  that  of  secondary 
fiber  was  37  percent.  Since  1994,  the  secondary  fiber  share  of 
total  papermaking  fiber  consumption  has  increased  steadily 
from  30  percent  to  the  record  37  percent  in  1999.  Over  the  next 
3  years,  paper  and  paperboard  consumption  is  forecast  to 
increase  at  an  average  annual  rate  of  2  percent,  about  double  the 
growth  rate  of  virgin  wood  pulp  consumption.  By  the  year  2000. 
paper  consumption  will  reach  nearly  38  percent  of  the  domestic 
paper  industry's  total  papermaking  fiber  consumption. 

International  Competitiveness 

The  pulp  market  has  a  global  nature  in  which  large  quantities  of 
virgin  papermaking  fiber  are  traded  principally  duty-free  interna- 
tionally from  countries  with  a  net  surplus  of  fiber  to  papermaking 


countries  that  by  nature  are  liber-delicient.  Norscan  countries  are 
the  leading  suppliers  because  of  their  adequate  forest  resources, 
large  domestic  pulping  infrastructures,  adequate  transportation 
and  distribution  facilities,  and  low-cost  pulp-processing  facilities. 
Canada  and  the  United  States  are  the  world's  leading  producers 
and  exporters  of  market  pulp.  I-or  most  ol  the  1 98()s  and  the  early 
i99()s,  the  United  States  was  the  global  leader  in  market  jiulp 
production,  but  in  1996,  Canada  surpassed  the  United  Slates. 
Currently,  the  United  States  is  the  world's  largest  captive  pulp 
supplier  and  the  second  leading  market  pulp  supplier.  Canada's 
total  practical  maximum  market  pulp  capacity  is  10.4  million 
metric  tons  compared  with  the  market  pulp  capacity  of  8.6f)  mil- 
lion metric  tons  of  the  United  States. 

The  United  vStates  is  a  large  exporter  and  importer  of  market 
pulp  and  has  had  a  trade  surplus  in  that  sector  since  19X7.  The 
majority  of  international  trade  in  this  commodity  grouping  for 
the  United  States  consists  of  bleached  and  semibleached  kraft 
pulp.  In  1998,  more  than  76  percent  of  U.S.  exports  and  80  per- 
cent of  U.S.  imports  were  composed  of  this  particular  grade. 
U.S.  expt)rts  of  market  pulp  fell  for  the  fourth  consecutive  year 
in  1999,  decreasing  10  percent  in  quantity  to  4.92  million  met- 
ric tons  and  9  percent  in  value  to  $2.52  billion,  driven  by  sub- 
stantially lower  demand  in  Asia  caused  by  the  financial  crisis 
that  affected  many  leading  pulp-purchasing  countries  and  con- 
tributed to  a  global  oversupply  of  pulp.  In  1999,  there  were 
year-over-year  declines  in  U.S.  pulp  exports  to  each  of  its  top 
five  export  markets:  Japan  (down  10  percent).  Italy  (down  22 
percent),  Germany  (down  19  percent).  Mexico  (down  9  per- 
cent), and  France  (down  36  percent).  In  1999,  U.S.  market  pulp 
imports  decreased  about  7  percent  to  5.05  million  metric  tons, 
the  lowest  level  since  1993.  Because  of  falling  pulp  prices,  the 
value  of  those  exports  declined  I  I  percent  to  $2. 1  2  billion.  As 
was  the  case  with  exports,  there  were  declines  in  imports  from 
each  of  the  three  principal  U.S.  suppliers  of  pulp:  Canada 
(down  1  I  percent),  Brazil  (down  9.5  percent),  and  South  Africa 
(down  1 2.5  percent). 

Prospects  for  the  Year  2000 

A  turnaround  in  the  important  Asian  pulp-consuming 
economies  combined  with  an  increase  in  production  by  domes- 
tic paper  producers  should  result  in  increased  demand  for  U.S. 
market  pulp  in  the  year  2000.  As  a  result,  market  pulp  ship- 
ments should  increase  2.2  percent.  Higher  demand  by  U.S.  and 
Asian  producers  for  printing  and  writing  paper  is  expected  to 
contribute  to  the  expansion.  The  industry  should  experience 
higher  shipments,  prices,  and  operating  rates  in  2000,  resulting 
in  a  return  to  profitability  for  the  sector. 

The  volume  of  U.S.  exports  of  pulp  should  grow  about  4  per- 
cent and  increase  the  U.S.  product  share  of  total  pulp  shipments 
to  more  than  60  percent.  For  U.S.  pulp  exporters  to  improve 
their  sales  in  2000,  significant  improvements  will  have  to  be 
made  in  the  Asian  economies  that  have  been  adversely  affected 
by  the  recent  financial  crisis.  The  sector's  ability  to  export  to 
Korea,  Thailand,  Malaysia,  and  the  Philippines  is  critical  if 
exports  are  to  increase.  The  rebound  of  Japan's  and  China's 
economies,  as  well  as  key  European  markets,  are  also  important 
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to  the  sector's  export  prospects  for  2000.  The  strengthening  of 
the  U.S.  dollar  throughout  the  east  Asian  region  has  reduced  the 
price  competitiveness  of  U.S.  market  pulp  in  that  region.  A 
strengthening  of  the  local  currencies  in  the  east  Asian  region 
will  aid  U.S.  exporters'  ability  to  export  to  those  large  paper- 
producing,  fiber-deficient  markets. 

As  the  world's  leading  paper  and  paperboard  manufacturer, 
the  United  States  will  continue  to  be  the  target  of  many  coun- 
tries' pulp  output.  As  a  result,  U.S.  imports  of  pulp  are  forecast 
to  increase  2.5  percent  on  a  volume  basis  and  3  percent  on  a 
value  basis.  U.S.  suppliers  that  ship  to  the  U.S.  market  probably 
will  face  increased  competition  from  low-cost,  high-volume 
producers  in  Indonesia,  Brazil,  South  Africa,  and  Chile.  U.S. 
producers  of  pulp  will  need  to  monitor  their  own  capacity  uti- 
lization rates  as  well  as  consumer  and  producer  inventory  levels 
around  the  world  and  their  relationship  with  the  current  level  of 
global  paper  and  paperboard  production  to  prevent  further  sig- 
nificant increases  in  surplus  pulp  on  the  market. 

Long-Term  Prospects 

Over  the  2000-2004  forecast  period,  U.S.  market  pulp  suppli- 
ers should  experience  increased  global  demand  and  a  corre- 
sponding increase  in  domestic  sales  as  product  shipments 
increase  about  1.7.5  percent  annually  over  those  5  years.  Much 
of  the  growth  in  sales  will  be  linked  to  foreign  demand  as 
exports  continue  to  be  the  major  end  use  for  U.S.  market  pulp 
shipments.  The  U.S.  dollar  must  stabilize,  especially  in  the  east 
Asian  region,  if  the  United  States  is  to  remain  competitive  in 
world  pulp  markets.  Exports  as  a  proportion  of  total  market 
pulp  shipments  are  likely  to  increase  back  to  the  70  percent 
level  over  the  5-year  period  as  U.S.  paper  and  paperboard  pro- 
ducers continue  to  consume  even  larger  quantities  of  recovered 
paper  and  paperboard  and  pulp  imports  (especially  bleached 
hardwood  kraft)  find  new  markets  in  the  U.S.  paper  and  paper- 
board  sector,  which  is  by  far  the  world's  leading  market.  Other 
economic  and  performance  characteristics  that  are  important  to 
this  sector  include  domestic  and  foreign  paper  and  paperboard 
demand  (especially  printing  and  writing  paper),  capacity  uti- 
lization rates,  various  pulp  inventory  levels,  and  market  pulp 
prices.  For  this  industry  to  remain  productive  and  profitable, 
utilization  rates  in  the  range  of  92  to  96  percent  should  be  main- 
tained and  producer  inventory  levels  should  stay  near  the  25- 
day  supply  level. 

U.S.  suppliers  will  continue  to  experience  increased  compe- 
tition from  Asian.  African,  and  Latin  American  suppliers  not 
only  in  the  global  pulp  market  but  also  in  the  U.S.  market, 
which  is  by  far  the  world's  largest  pulp-consuming  market. 
Despite  these  factors,  virgin  market  pulp  will  confinue  to  be 
papermakers'  fiber  of  choice  because  of  its  high  strength  and 
appearance  properties,  uniformity  of  quality,  cleanliness,  and 
ease  of  processing.  In  the  U.S.  market,  virgin  pulp  will  maintain 
about  a  62  to  64  percent  share  of  the  fiber  consumed  in  domes- 
tic paper  and  paperboard  mills.  According  to  a  recent  report, 
total  world  demand  and  supply  for  chemical  paper-grade  mar- 
ket pulp  are  forecast  to  increase  by  about  ?.  million  metric  tons 
(an  average  of  1.7  percent  per  year)  from  1997  to  2002.  The 


additional  supply  during  that  period  will  come  mostly  from  I 
Latin  American  suppliers,  which  are  Ibrecast  to  add  nearly  2. 1  1 
million  metric  tons  of  pulp  over  that  5-year  period.  This  | 
amounts  to  a  7.2  percent  annual  average  increase  in  pulp  capac-  i 
ity  for  the  region.  During  that  period,  additional  pulp  produc- 
tion will  be  coming  on-stream  from  Asian,  African,  Nordic,  and 
U.S.  suppliers;  that  could  adversely  affect  the  supply  and 
demand  balance  and  cause  prices  to  come  under  intense  pres- 
sure during  the  forecast  period. 

Gary  Stanley,  U.S.  Department  of  Commerce.  Office  of  Metals.  : 
Materials,  and  Chemicals.  (202)  482-0376.  September  1999. 

PAPER  AND  PAPERBOARD  MILLS 


According  to  the  current  SIC,  paper  and  paperboard  mills  (SIC 
262,  263)  are  engaged  primarily  in  manufacturing  a  variety 
of  commodity  grades  of  coated  and  uncoated  paper  and 
paperboard  from  wood  pulp  and  other  fiber  pulp.  They  also  ' 
may  manufacture  converted  and  packaging  paper  and  ' 
paperboard  products.  Among  the  commodities  manufac-  i 
tured  by  this  sector  are  newsprint,  coated  and  uncoated  , 
printing  and  writing  papers,  tissue,  packaging  and  convert-  : 
ing  paper,  boxboard,  bristols,  milk  carton  board,  container-  ' 
board,  pressboard,  special  food  board,  wet  machiner  board,  m 
and  construction  paper  and  paperboard.  f 

Industry  Performance  in  1999  j 

The  U.S.  paper  and  paperboard  industry  experienced  a  disap-  I 
pointing  sales  performance  in   1998  as  product  shipments  i! 
declined  0.5  percent  in  real  terms.  This  was  the  first  year-over-  j 
year  drop  in  shipments  since  1985.  However,  in  1999,  the  indu.s-  r 
try  experienced  a  turnaround  in  its  sales  performance  as  product  i 
shipments  by  the  U.S.  paper  and  paperboard  mills  sector  |  f 
increased  about  1 .2  percent  in  real  terms  (see  Table  10-4).  This  '' '  i 
improvement  was  driven  primarily  by  an  increase  in  domestic  i  s 
consumption  of  paper  and  paperboard,  which  was  fueled  by  an  h  '  n 
expanding  U.S.  economy  (a  2.7  percent  increase  in  real  GDP).   1 1  » 

After  experiencing  numerous  frustrations  (weak  foreign]  t 
demand,  high  inventories,  soft  prices,  low  profitability)  in  1998,^ '  i 
the  industry  saw  a  number  of  improvements  in  operating  condi- 1  (i 
tions  in  1999,  including  an  easing  of  overcapacity,  which  had^  I 
plagued  the  industry  for  a  couple  of  years,  and  the  end  of  a  longi; 
inventory  drawdown  cycle.  There  were  year-over-year  increases  \  i 
in  product  shipments  for  most  paperboard  commodity  sectors ' :  x 
and  in  certain  paper  commodity  sectors,  including  coated  andi'  ;j 
uncoated  free  sheet  printing  and  writing  paper  grades,  tissue,!  :i 
and  several  converting  and  packaging  paper  grades.  The  com-  '  !^ 
modify  sectors  that  showed  negative  results  in  1999  were  a 
newsprint  and  coated  and  uncoated  groundwood  papers.  1  S| 

The  current  value  of  product  shipments  by  U.S.  paper  andj  At 
paperboard  mills  in  1999  decreased  0.6  percent  as  prices  for'j 
paper  commodities  continued  to  come  under  intense  pressure! 
fron)  stagnant  foreign  demand  and  excess  supply  on  the  worldl 
market.  The  weak  price  structure  that  had  been  in  place  since]  k 
mid- 1995  was  slowly  coming  to  an  end  in  mid- 1999,  but  prices  k 
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TABLE  10-4:    Paper  and  Paperboard  Mills  (SIC  262,  263)  Trends  and  Forecasts 

millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments'^ 

48,926 

48,267 

53,381 

69,638 

59,837 

59,028 

59,782 

59,420 

61,956 

13 

-0.6 

4.3 

0  9 

Value  of  shipments  (1992$) 

48,926 

48,625 

52,187 

53,571 

51,107 

53,662 

53,377 

54,018 

54,828 

-0.5 

1.2 

1.5 

1.8 

Total  employment  (thousands) 

182 

180 

177 

175 

171 

170 

169 

170 

171 

0.6 

0.6 

0.6 

0.0 

Production  workers  (thousands) 

140 

138 

136 

135 

132 

131 

134 

134 

134 

2.3 

0.0 

0.0 

0.4 

Average  hourly  earnings  ($) 

17.97 

18.22 

19.17 

19.76 

20.34 

20.55 

21.31 

21.84 

22.32 

3.7 

2.5 

2.2 

2.3 

Capital  expenditures 

4,952 

4,507 

4,960 

4,859 

5,502 

5,384 

5,454 

5,508 

5,663 

1.3 

1.0 

2.8 

0.7 

Product  data 

Value  of  shipments* 

47,232 

46,513 

51,110 

67,052 

57,971 

57,189 

57,920 

57,569 

60,026 

1.3 

0.6 

4.3 

0.9 

Value  of  shipments  (1992$) 

47,232 

46,866 

49,945 

51,571 

49,514 

51,990 

51,714 

52,335 

53,120 

-0.5 

1.2 

1.5 

1.8 

Trade  data 

Value  of  imports 

6,708 

7,190 

7,338 

10,198 

9,117 

9,007 

9,827 

10,338 

10,596 

9.1 

5.2 

2.5 

3.8 

Value  of  exports 

4,263 

4,189 

4,813 

6,437 

6,339 

6,545 

6,240 

5,955 

6,163 

-4.7 

-4.6 

3.5 

-0.7 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.-S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


had  not  shown  any  significant  improvement,  primarily  on  the 
paper  side  of  the  industry.  The  paperboard  sector  was  in  a  better 
position  throughout  most  of  1999  because  demand  remained 
fairly  strong,  consumer  inventories  dropped,  additional  capacity 
additions  were  minimal,  and  production  rates  stabilized.  Operat- 
ing rates  for  the  industry,  which  had  shown  a  steady  decline  in 
1995-1996.  improved  in  1997  but  declined  further  in  1998. 

However,  in  1999,  there  was  slight  improvement  for  the  paper 
and  paperboard  sectors.  For  the  U.S.  paperboard  sector,  domestic 
mill  operating  rates  declined  from  the  1994  high  of  nearly  97  per- 
cent, to  just  under  95  percent  in  1995,  to  less  than  93  percent  in 
1 996.  As  the  inventory  drawdown  process  continued  and  demand 
remained  high  in  1997,  domestic  paperboard  sector  operating 
rates  improved  to  95  percent.  However,  in  1998,  operating  condi- 
tions declined  to  92  percent  as  foreign  demand,  especially  in  the 
area  affected  by  the  Asian  financial  crisis,  remained  soft.  Operat- 
ing rates  for  the  paperboard  segment  increased  to  almost  95  per- 
cent in  1999,  driven  by  stronger  demand  in  the  U.S.  market 
lueled  by  the  improvement  in  the  domestic  economic  perfor- 
mance. Results  for  the  paper  segment  of  the  industry  were  simi- 
lar. Operating  rates  declined  from  the  1994  level  of  nearly  95 
percent  to  only  90  percent  in  1996.  Although  operating  rates 
jumped  back  to  94  percent  in  1997,  they  fell  to  92  percent  in 

1998.  However,  operating  rates  improved  to  nearly  94  percent  in 

1999.  As  a  result,  domestic  producers  were  able  to  reduce  their 
i  inventories  and  pass  along  legitimate  price  increases  on  several 

important  paperboard  and  printing  and  writing  paper  grades  for 
j  the  first  time  in  several  years. 

i     A  particularly  troublesome  area  for  the  industry  in  1999  was 
\<  the  decrease  in  the  quantity  of  paper  and  paperboard  exports. 
The  globalization  of  the  world  paper  and  paperboard  sector  has 
i  been  ongoing  for  more  than  a  decade.  The  United  States  pro- 
duces about  28.5  percent  of  the  world's  paper  and  paperboard 


output.  As  a  result,  the  domestic  industry  is  well  suited  to  take 
advantage  of  growing  world  paper  and  board  demand.  However, 
for  the  last  2  years,  U.S.  paper  and  paperboard  exports  have 
declined,  primarily  as  a  result  of  the  Asian  financial  crisis  and  a 
European  economic  slowdown.  In  1999,  because  of  lower  for- 
eign demand  and  excess  global  paper  and  paperboard  supply, 
U.S.  exports  of  paper  and  paperboard  decreased  more  than  8 
percent  to  8.3  million  metric  tons  after  a  9  percent  decline  in 
1998.  The  Asian  financial  crisis,  which  affected  a  number  of  that 
region's  key  paper-purchasing  markets  (e.g.,  Korea,  Thailand, 
the  Philippines,  Malaysia)  in  1998-1999,  led  to  a  suq-)lus  of 
paper  and  paperboard  not  only  from  North  American  and  Euro- 
pean papemiakers  but  also  from  Latin  American  and  Asian  pro- 
ducers looking  for  markets  in  which  to  sell  their  excess  output. 

Despite  the  problems  of  the  last  2  years,  international  trade 
continues  to  be  the  sector's  major  source  of  growth.  After  1985, 
U.S.  exports  of  paper  and  paperboard  jumped  from  3.7  million 
metric  tons  to  10.9  million  metric  tons,  an  8  percent  compound 
annual  growth  rate  (tonnage  basis)  over  that  period.  Through  an 
aggressive  trade  policy  and  trade  promotion  activities,  the  U.S. 
paper  and  paperboard  sector  has  been  able  to  expand  foreign  sales 
greatly  over  the  past  1 5  years.  This  has  moved  the  domestic  indus- 
try from  primarily  looking  to  the  domestic  market,  to  marketing 
its  products,  to  aggressively  seeking  new  customers  abroad. 

In  1999,  U.S.  production  of  paper  and  paperboard  reached  a 
new  record  as  output  totaled  86.8  million  metric  tons.  Paper- 
board  commodities  accounted  for  53.2  percent  (46.2  million 
metric  tons)  of  the  sector's  output,  while  paper  commodities 
were  responsible  for  46.8  percent  (40.6  million  metric  tons).  On 
a  cunent  dollar  basis,  however,  paper  commodities  have  a 
higher  per  unit  value;  therefore,  shipments  of  paper  accounted 
for  62  percent  of  the  paper  and  paperboard  mills  total,  while 
paperboard  shipments  accounted  for  the  remainder. 
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Paper  Mills 

Slowly  improving  operating  rates,  increases  in  domestic 
demand,  and  moderately  improved  prices  for  certain  grades  of 
printing  and  writing  paper  characterized  the  U.S.  paper  mills 
sector  in  1999.  Overall  production  was  up  0.5  percent  in  the 
paper  segment  of  the  industry.  Although  the  drawdown  of 
inventories  that  started  in  mid- 199.5  was  slower  than  expected, 
it  contributed  to  an  overall  better  performance  by  U.S.  produc- 
ers in  1999,  e.specially  manufacturers  of  coated  and  uncoated 
free  sheet  printing  and  writing  paper.  The  process  of  inventory 
downsizing  resulted  from  producers"  efforts  to  keep  operating 
rates  in  check,  minimize  capacity  additions,  and  take  advantage 
of  stronger  demand.  The  strength  in  the  U.S.  economy,  with  real 
GDP  increasing  2.7  percent,  was  the  principal  cause  of  the 
increase  in  domestic  demand.  Although  exports  of  paper  and 
paperboard  have  increased  strongly  over  the  last  decade,  90  per- 
cent of  the  output  from  U.S.  paper  mills  is  destined  for  the 
domestic  market.  According  to  a  leading  industry  survey,  from 
1999  through  2001,  domestic  papermaking  capacity  is  forecast 
to  increase  at  a  rate  of  less  than  1  percent  annually.  This  should 
allow  supply  and  demand  to  continue  to  be  brought  more  into 
balance  as  the  industry  moves  into  the  year  2000. 

In  1999,  production  from  U.S.  paper  mills  was  divided  into 
four  principal  commodity  segments:  ( I )  printing  and  writing 
paper.  (2)  newsprint.  {?<)  tissue,  and  (4)  packaging  and  convert- 
ing paper.  Printing  and  writing  paper  is  the  single  largest  com- 
modity group  in  paper-related  production.  In  1999,  domestic 
output  of  this  high-value  paper  products  segment  was  2.^.8  mil- 
lion metric  tons,  or  59  percent  of  all  paper-related  production. 
Within  this  commodity  grouping,  moderate  increases  in  ship- 
ments came  from  the  coated  and  uncoated  free  sheet  sector.  The 
lower-valued  coated  and  uncoated  groundwood  papers  segment 
experienced  small  declines  in  production  in  1999  as  a  result  of 
overcapacity  and  low-cost  iinports  from  European,  Canadian, 
and  Asian  paper  producers.  Uncoated  free  sheet,  which  is  used 
extensively  in  a  variety  of  printing,  communication,  and  pub- 
lishing applications,  was  the  single  largest  printing  and  writing 
paper  commodity  in  1999,  amounting  to  12.4  million  metric 
tons,  or  52  percent  of  all  U.S.  printing  and  writing  paper  pro- 
duction. Production  in  the  uncoated  free  sheet  segment  was  up 
2.7  percent  in  1999.  a  significant  turnaround  from  the  1  percent 
decline  in  1998.  The  second  leading  commodity  grouping  in  the 
paper  sector  in  1999  was  newsprint.  Production  of  this  news- 
paper, periodical,  and  journal  raw  material  in  1999  was  just 
under  6.4  million  metric  tons,  down  about  2.5  percent  from  the 
1998  level.  Newsprint  production  represented  16  percent  of  all 
paper-related  output  in  1999. 

Paperboard  Mills 

In  1999.  U.S.  production  of  paperboard  commodities  increased 
just  over  1  percent  because  of  a  slight  increase  in  domestic 
sales.  Paperboard  for  export  declined  significantly  in  1999  as 
exports  of  U.S.  containerboard  mills  and  boxboard  mills  expe- 
rienced significant  declines.  U.S.  producers  of  containerboard 
(linerboard  and  corrugating  medium)  had  noticeably  higher 
sales  in  only  one  major  end-user  segment:  the  domestic  corru- 
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gated  and  solid  fiber  box  sector.  Despite  the  decline  in  exports 
in  1999,  U.S.  paperboard  mills,  especially  those  in  the  con- 
tainerboard sector,  have  over  the  last  several  years  enjoyed 
record  sales  opportunities  for  many  of  their  products  in  con  u- 
gated  box.  shipping  container,  and  carton  plants  in  southeast 
Asia,  Europe,  and  Latin  America,  leading  to  a  noticeable 
increase  in  the  sector's  exports.  However,  the  Asian  financial 
crisis,  which  led  to  a  downturn  in  the  economies  of  major 
paperboard-consuming  economies  (Japan,  South  Korea,  Thai-  ; 
land,  Malaysia,  the  Philippines,  Hong  Kong,  Taiwan),  sup- 
pressed U.S.  paperboard  exports  in  1999  (see  Table  10-4). 

U.S.  production  of  paperboard  falls  into  two  product  lines;  ; 
containerboard  and  boxboard.  Containerboard  sales  amounted  t 
to  31.8  million  metric  tons  (63  percent)  of  all  domestic  paper- 
board  production  in  1999,  a  1  percent  decline  increase  from  the  r 
1998  level.  Domestic  boxboard  production  amounted  to  14  mil- 
lion metric  tons  in  1999  (28  percent)  of  total  paperboard  pro-  ( 
duction,  a  2.5  percent  increase  over  the  1998  level.  Stronger  r 
than  expected  demand  by  some  folding  carton  and  sanitary  food  , 
and  beverage  container  end  users  contributed  to  a  significant 
increase  in  boxboard  production  in  1999.  Although  domestic 
boxboard  sales  to  folding  carton  plants  were  strong  in  1999,  the 
export  market  was  very  weak  as  foreign  shipments  by  U.S.  , 
boxboard  producers  decrea.sed  nearly  15  percent  to  1.4  million 
metric  tons. 

The  production  of  linerboard,  which  is  used  by  the  comi-  j 
gated  box  and  container  sector  and  is  the  largest  domestic 
paperboard  commodity,  accounted  for  61  percent  ( 19.4  million  J 
metric  tons)  of  domestic  containerboard  production  in  1999.^ 
This  was  a  1.6  percent  increase  over  the  1998  level  and  reflects, 
a  new  record  for  domestic  producers,  providing  an  indication  of'j 
strong  demand  by  U.S.  conugators.  Domestic  production  of; 
conugating  medium,  the  other  component  of  a  conugated  box.^ 
increased  2  percent  in  1999  to  8.7  million  metric  tons.  As  a)j 
result  of  the  positive  situation  for  containerboard  sector  funda- 
mentals in  1999,  there  were  several  significant  price  increases^ 
for  linerboard  and  corrugating  medium.  In  September  I999,| 
several  leading  linerboard  producers  announced  an  increase  of. 
$40  per  ton  for  standard  number  42  kraft  linerboard,  which; 
brought  the  price  up  to  $430  per  ton.  This  was  a  15  percent] 
increase  from  the  same  period  in  1998.  At  the  same  time,  corru-j 
gating  medium  producers  announced  an  increase  of  $50  per.i 
ton,  which  brought  the  price  of  standard  number  26  semichem-^ 
ical  corrugating  medium  up  to  $405  per  ton.  This  reflected  a  29'j 
percent  increase  over  the  same  period  in  1998.  Additional  pricey 
increases  in  late  1999  and  early  2000  are  possible  because  oi'' 
the  fundamentals  in  place  in  the  fourth  quarter  of  1999  if  thej 
export  market  opens  up  for  U.S.  suppliers.  ij 

According  to  a  recent  industry  capacity  survey,  domestic 
paperboard  mills  will  add  more  than  1 .4  million  metric  tons  oV 
capacity  over  the  1999-2001  period.  This  reflects  an  average 
annual  growth  rate  of  I  percent  over  that  3-year  period.  This  is: 
a  noticeable  drop  from  the  3  percent  average  annual  increase" 
in  capacity  over  the  1988-1998  period.  Approximately  one  j 
half  of  the  new  capacity  will  be  added  in  the  containerboarc 
sector. 


International  Competitiveness 

Weak  toicign  clcniand  and  a  global  oversupply  situation  in 
led  to  a  significant  decline  in  both  cjuantity  (down  X  percent  to 
S.3  million  metric  tons)  and  value  (down  4.6  percent  to  Just 
under  $6  billion).  Foreign  demand  was  weakest  in  certain  Asian 
markets  but  also  was  lower  in  many  European,  Eatin  American, 
and  African  markets.  Paper  exports  represented  33.5  percent 
(on  a  volume  basis)  of  the  total  and  paperboard  represented 
(i6.5  percent  of  the  total  in  I9W.  On  the  paper  side,  the  only 
sectors  that  had  higher  exports  in  1999  were  coated  and 
iincoated  !ree  sheet  printing  and  writing  papers  at  1 2  and  6  per- 
cent, respectively.  Exports  of  the  other  paper  sector  commodi- 
ties declined,  including  tissue  (down  10  percent),  packaging 
and  converting  paper  ( 16  percent),  uncoated  groundwood  print- 
nig  and  writing  paper  (27  percent),  and  newsprint  (7  percent). 
On  the  paperboard  side,  there  were  decreases  in  exports  of  all 
major  paperboard  grades,  including  bleached  and  unbleached 
linerboard  (down  19  percent),  recycled  paperboard  (6  percent), 
semichemical  corrugating  medium  (28  percent),  and 
unbleached  kraft  paperboard  ( 19  percent). 

In  1999,  the  strong  U.S.  economic  performance  led  to  sig- 
nificant increases  in  paper  and  paperboard  consumption.  Other 
paper-producing  countries,  including  Canada,  Sweden,  Fin- 
land, Brazil,  Indonesia,  and  several  other  Asian  nations,  seized 
the  opportunity  to  mcrease  their  exports  to  the  United  States  to 
take  advantage  of  the  increase  in  demand.  As  a  result,  there  was 
a  5  percent  increase  in  the  volume  of  U.S.  imports  of  paper  and 
paperboard  and  a  5.2  percent  increase  in  the  value  of  U.S.  paper 
and  paperboard  imports  in  1999.  The  U.S.  market  is  not  pro- 
tected by  significant  tariff  and  nontariff  market  access  barriers. 
This  makes  the  U.S.  market,  which  is  by  far  the  global  leader  in 
terms  of  apparent  paper  consumption,  vulnerable  to  low-cost  or 
surplus  paper  and  paperboard  output  from  a  number  ot  foreign 
competitors. 

As  a  result  of  the  dependence  of  the  U.S.  newspaper  publish- 
ing market  on  newsprint  imports,  primarily  from  Canada,  the 
U.S.  paper  and  paperboard  sector  traditionally  has  run  a  trade 
deficit.  In  1999,  U.S.  imports  of  newsprint  amounted  to  6.1  mil- 
lion metric  tons,  nearly  a  2  percent  increase  over  the  1998  level. 
In  addition,  U.S.  imports  of  nearly  every  other  commodity  grade 
of  paper  and  paperboard  surged  in  1999.  This  included  signifi- 
cant increases  in  imports  of  printing  and  writing  paper  (6  per- 
cent), unbleached  kraft  packaging  and  converting  paper  (6 
percent),  semichemical  corrugating  medium  (38  percent),  kraft 
paperboard  (39  percent),  and  paperboard  ( 17  percent). 

Forecast  for  the  Year  2000 

Shipments  from  domestic  paper  and  paperboard  mills  are  fore- 
cast to  increase  at  least  1 .5  percent  in  the  year  2000  as  the  U.S. 
economy  continues  to  expand,  resulting  in  higher  domestic 
demand  for  a  variety  of  paper  and  paperboard  commodity 
grades.  This  forecast  is  contingent  not  only  on  an  improving 
domestic  economy  but  also  on  better  economic  conditions  in 
key  Asian,  Latin  American,  and  European  markets  and  reduced 
market  access  barriers  in  key  foreign  markets.  A  stabilized  U.S. 
dollar  vis-a-vis  foreign  currencies,  especially  in  Asia  and  Latin 


America,  will  help  U.S.  exporters  increase  their  exports  in 
2000.  Although  domestic  producers  traditionally  have  directed 
much  of  their  output  to  domestic  converters  and  packagers,  sig- 
nificant future  growth  will  be  centered  in  vital  international 
markets,  especially  in  Asia  and  Latin  America.  Exports  to 
Europe,  although  still  important,  will  not  grow  as  fast  bccau.se 
of  competition  from  Canadian  and  Scandinavian  producers, 
which  already  have  a  strong  presence  in  the  European  market. 
Exports  of  paper  and  paperboard  will  increase  2.3  percent  on  a 
volume  basis  and  3.5  percent  on  a  value  basis  in  2000.  How- 
ever, the  combination  of  the  large  and  open  U.S.  market, 
insignificant  market  access  barriers,  and  an  expanding  U.S. 
economy  will  result  in  additional  U.S.  imports  ol  paper  and 
paperboard.  Canadian,  west  European,  Latin  American,  and 
Asian  paper-producing  economies  will  again  find  the  U.S.  mar- 
ket the  best  outlet  for  their  output  in  2000.  As  a  result.  U.S. 
imports  of  commodity  paper  and  paperboard  should  increase  2 
percent  in  volume  and  2.5  percent  in  value.  If  the  U.S.  economy 
expands  at  a  level  beyond  2.5  percent,  the  rate  of  increase  of 
imports  could  easily  double.  Prices  for  principal  paper  and 
paperboard  grades,  which  have  struggled  to  increase  over  the 
past  2  years,  should  go  up  in  the  year  2000  if  operating  rates  and 
inventories  are  kept  in  check  and  the  balance  of  supply  and 
demand  is  maintained. 

The  t)utlook  for  the  global  paper  and  paperboard  sector  is 
uncertain.  Although  world  demand  is  forecast  to  increase  about 
1 .4  percent  over  the  1998-2001  period,  that  rate  of  expansion  is 
not  close  to  the  2.3  to  2.5  percent  levels  of  the  late  1980s  and 
early  1990s  or  equal  to  the  2  percent  annual  increase  from  1997 
through  2000.  The  long-term  impact  of  the  Asian  financial  cri- 
sis will  continue  to  unfold  in  2000.  The  countries  hardest  hit  by 
the  crisis  (Thailand,  Indonesia,  Malaysia,  the  Philippines, 
South  Korea)  are  Just  beginning  to  recover.  Those  five  countries 
will  attempt  to  move  rapidly  to  protect  and  stabilize  key  manu- 
facturing sectors,  including  the  paper  and  paperboard  sector. 
Asia  represents  the  fastest-growing  paper-consuming  and 
paper-producing  region.  Many  projects  that  were  mothballed  or 
delayed  because  of  the  financial  crisis  may  be  back  on  track 
now  that  the  region's  economic  and  investment  climate  seems 
to  be  stabilizing.  According  to  the  latest  United  Nations  FAO 
Pulp  and  Paper  Capacities  survey,  Asian  papermakers  will  add 
more  than  2  million  tons  of  capacity  over  the  1998-2001 
period.  China  and  Indonesia  have  indicated  that  additional  proj- 
ects, including  several  paper  machine  installations  and  mill 
constructions,  are  possible  in  the  Asian  region.  The  survey  also 
indicates  that  significant  capacity  additions  will  be  coming  on- 
stream  from  both  western  European  and  Latin  American  paper- 
makers,  with  the  fastest  growth  coming  from  European 
producers  in  Finland,  Sweden,  Italy,  and  Germany. 

After  successfully  passing  along  numerous  price  increases 
in  1994  through  mid- 1995,  global  paper  and  paperboard  pro- 
ducers saw  steep  price  declines  from  mid- 1995  through  most  of 
1996.  The  cycle  of  peak-to- valley  pricing  has  been  something 
that  global  paper  and  board  producers  have  been  unable  to 
avoid  over  the  past  half  century  despite  their  concerted  efforts. 
In  2(J00,  relationships  between  producers,  stockholders,  and 
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consumers  will  experience  more  friction  as  producers  seek  to 
make  up  tor  their  disappointing  results  over  the  last  24  months. 
U.S.  paper  and  paperboard  producers  will  have  to  monitor 
closely  domestic  and  foreign  demand,  supply,  and  inventory 
levels  to  prevent  further  dramatic  price  swings  in  the  year  2000. 
U.S.  paper  and  paperlward  mill  fundamentals  and  operating 
conditions  appear  to  be  relatively  solid  for  2000.  As  a  result, 
operating  rates  should  increase  and  prices  should  irnprove. 

Over  the  next  2  years,  the  domestic  paper  and  paperboard 
mills  sector  is  expected  to  add  2.9  million  metric  tons  of  capac- 
ity, with  new  output  being  added  to  the  paper  and  paperboard 
sectors  (although  paperboard  increases  will  constitute  55  per- 
cent of  the  added  capacity).  If  the  global  economy  improves 
over  the  next  24  months,  the  additional  output  from  U.S.  mills 
will  be  easily  absorbed  by  the  global  paper  and  paperboard 
market.  If  it  does  not.  operating  rates  in  domestic  production 
plants  will  probably  remain  in  the  upper  eighties  or  low  nineties 
to  prevent  mill  and  consumer  stocks  from  increasing  signifi- 
cantly and  causing  downward  pressure  on  prices. 

Long-Term  Prospects 

Over  the  2000-2004  period,  the  U.S.  paper  and  paperboard  mills 
sector  should  see  shipments  increase  about  1 .8  percent  annually. 
The  large,  price-competitive,  high-quality,  and  low-cost  U.S. 
paper  and  paperboard  sector  is  well  prepared  to  move  into  the 
new  millennium  and  should  find  new  domestic  and  international 
end  users,  spurring  overall  growth  among  domestic  producers. 
As  major  Asian  paper-consuming  markets  recover  and  other 
global  economies  grow,  resulting  in  increased  consumption  of 
paper  and  paperboard.  the  U.S.  industry  should  be  in  the  best 
position  to  supply  much  of  the  increased  demand.  As  U.S. 
capacity  is  added,  the  industry  will  expand  its  overseas  activities 
in  Mexico,  southeast  Asia,  Latin  American  countries,  and  east- 
em  Europe.  The  United  States  has  the  world's  largest  paper  and 
paperboard  industry,  producing  nearly  .^0  percent  of  world  paper 
and  paperboard  output.  As  market  access  barriers  are  reduced 
over  the  next  5  years  through  the  implementation  of  the  NAFTA 
and  WTO  agreements,  demand  for  U.S.  paper  and  paperboard 
products  will  increase.  As  a  result.  U.S.  exports  (on  a  volume 
basis)  will  increase  at  least  2.3  percent  annually  through  2004. 
As  the  world's  leading  paper-consuming  market,  the  United 
States  will  continue  to  be  the  target  for  many  countries'  surplus 
paper  and  paperboard  output.  Low-cost  imports  from  Indonesia, 
Brazil,  Canada,  and  certain  European  countries  will  increase 
during  the  forecast  period.  There  are  practically  no  market 
access  barriers  that  will  impede  other  countries  from  exporting 
to  the  U.S.  market.  As  a  result,  imports  will  increase  ?>  percent 
annually  during  the  2000-2004  period. 

Competition  on  a  global  scale  is  expected  to  increase  over 
the  forecast  period  as  world  producers  attempt  to  maintain  cur- 
rent market  share  and  broaden  their  customer  base.  According 
to  the  FAO.  global  paper  and  paperboard  capacity  is  forecast  to 
grow  from  333.6  million  metric  tons  in  1998  to  348.1  million 
metric  tons  by  2001.  an  increase  of  14.5  million  metric  tons 
over  those  3  years.  Although  the  United  States  will  remain  the 
global  leader  in  output,  its  share  of  total  worid  production  prob- 


ably will  decline  over  the  forecast  period  when  competition 
from  Asian.  Latin  American.  Canadian,  and  western  European 
producers  increases.  The  greatest  amount  of  growth  is  expected 
from  Asia  as  producers  in  China.  South  Korea,  Japan,  and 
Indonesia  seek  to  satisfy  more  domestic  demand  and  move  into 
the  export  arena.  By  2004.  the  U.S.  sector's  share  of  global 
paper  and  board  production  will  have  dropped  from  the  current 
level  of  just  over  29  percent  to  27  percent.  However,  there  will 
be  further  technological,  product,  and  distribution  innovations 
by  U.S.  suppliers,  and  that  will  enable  domestic  producers  to 
remain  a  powerful  player  in  the  still-expanding  global  paper 
and  paperboard  market. 

Gary  Stanley,  U.S.  Department  of  Commerce,  Office  of  Metals. 
Materials,  and  Chemicals,  (202)  482-0376,  September  1999. 

CORRUGATED  AND  SOLID  FIBER  BOXES 

According  to  the  current  SIC,  the  corrugated  and  solid  fiber  box  j 
industry  (SIC  2653)  consists  of  establishments  that  are 
engaged  primarily  in  the  manufacture  of  corrugated  and  „  , 
solid  fiber  boxes  and  containers  and  related  products  from  | 
purchased  paperboard  (produced  in  SIC  263).  The  industry's  p 
principal  commodities  are  corrugated  and  solid  fiberboard  ): 
boxes,  pads,  partitions,  display  items,  pallets,  single  face  ■ 
products,  and  corrugated  sheets.  According  to  the  Annual  ]  i 
Survey  of  Manufactures  {ASM),  product  shipments  for  the  ^ 
industry  represent  more  than  60  percent  of  total  U.S.  paper-  ] 
board  container  and  box  shipments  (SIC  265).  j 

t| 

Industry  Performance  in  1999  j 

The  U.S.  corrugated  and  solid  fiber  boxes  industry  experienced  i 
a  fourth  consecutive  year  of  significant  growth  in  1999  as  prod-  j 
uct  shipments  increased  2.9  percent  (see  Table  10-5).  The  1999^  i 
increase  is  in  line  with  trend  growth  for  corrugated  product ti  i 
shipments  for  the  past  10  years,  even  considering  the  1.5  per-t  i 
cent  decline  in  1995.  Domestic  corrugators  experienced  record  j  [ 
domestic  and  foreign  demand  in  1999.  which  saw  the  industry :  t 
ship  a  record  405.4  billion  square  feet  of  finished  corrugatedjl  i 
boxes,  cartons,  and  shipping  containers.  Shipments  of  corru-;  ii 
gated  products  represented  just  over  99  percent  (403.3  billions  i 
square  feet)  of  the  1999  industry  total,  and  shipments  of  solid-i  h 
fiber  boxes  made  up  the  remainder.  I 

Strong  growth  in  the  U.S.  economy  in  1999  resulted  in^  f 
increased  U.S.  manufacturing  output  (the  principal  driving  i( 
force  behind  corrugated  box  demand)  and  higher  shipments  ofti  s 
industrial  and  consumer  nondurable  goods.  Internationally,  this^  a 
growth  was  tempered  by  the  Asian  economic  crisis,  continued;  t 
global  overcapacity,  and  a  strong  U.S.  dollar.  Although  the  s 
industry  struggled  in  the  first  half  of  1 999,  it  was  able  to  recoverj  s 
in  the  latter  half,  buoyed  by  the  continued  growth  in  the  U.S.  i 
economy  (real  GDP  increased  nearly  2.7  percent)  and  increased^!  (j 
domestic  consumption. 

In  1999.  the  U.S.  corrugated  and  solid  fiber  boxes  industry 
continued  to  find  excellent  export  opportunities.  U.S.  exported  ij 
of  a  wide  variety  of  corrugated  boxes,  shipping  containers  j 
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TABLE  10-5:    Corrugated  and  Solid  Fiber  Boxes  (SIC  2653)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments 

22,681 

27,965 

25,914 

25,644 

26,541 

27,310 

28,130 

3.5 

2  9 

3.0 

2.1 

Value  of  shipments  (1992$) 

19,834 

20,895 

21,297 

20,472 

21,051 

22,190 

22,505 

23,158 

23,852 

1.4 

2.9 

3.0 

3.2 

Total  employment  (thousands) 

112 

114 

120 

125 

127 

125 

124 

126 

127 

0.8 

1.6 

0.8 

0.0 

Production  workers  (thousands) 

81.4 

82.6 

89.3 

93.5 

94.7 

91.8 

90,9 

91.7 

92.1 

- 1.0 

0.9 

0.4 

0.7 

Average  hourly  earnings  ($) 

11  37 

11.85 

11.92 

11.77 

12.12 

13.46 

13.70 

14.30 

14.80 

1.8 

4.4 

3.5 

5.1 

Capital  expenditures 

465 

530 

531 

788 

862 

962 

980 

950 

900 

1.9 

-3.1 

-5.3 

1.1 

Product  data 

Value  of  shipments^ 

19,139 

19,876 

21,703 

26,724 

24,816 

24,145 

24,868 

25,589 

26,357 

3.0 

2.9 

3.0 

1.5 

Value  of  shipments  (1992$) 

19,139 

20,138 

20,379 

19,564 

20,159 

20,677 

20,888 

21,493 

22,138 

1.0 

2.9 

3.0 

2.4 

Trade  data 

Value  of  imports 

62.8 

74.7 

102 

131 

139 

141 

151 

157 

159 

7.1 

4.0 

1.3 

3.4 

Value  of  exports 

392 

421 

533 

698 

789 

818 

879 

923 

972 

7.5 

5.0 

5.3 

5.4 

'  Estimate  except  imports  and  exports. 
•  Estimate. 
^  Forecast. 

''  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


and  related  packaging  materials  have  increased  each  year 
since  1989.  This  growth  has  been  remarkable  in  that  the  total 
quantity  of  exports  has  increased  as  well  as  the  actual  niunber 
of  markets,  in  1999,  the  industry  experienced  another  year  of 
record  demand  despite  the  Asian  financial  crisis  and  the  slow 
growth  of  many  European  and  Latin  American  economies. 
Exports  as  a  proportion  of  total  shipments  have  grown  notice- 
ably over  the  last  8  years,  increasing  from  less  than  1  percent 
in  1989  to  nearly  4  percent  in  1999.  Although  the  overall  per- 
centage remains  relatively  low.  exports  have  become  one  of 
the  fastest  growing  end-use  segments  for  domestic  corruga- 
tors.  The  ability  of  the  domestic  industry  to  develop  new, 
innovative  packaging  and  shipping  commodities  to  meet  the 
increasingly  stringent  criteria  of  foreign  customers  has 
enabled  U.S.  corrugators  to  become  the  world's  leading 
exporters  of  finished  corrugated  products.  The  superior  qual- 
ity, price  competitiveness,  and  high  strength  of  U  S. -produced 
corrugated  materials  continue  to  open  new  export  opportuni- 
ties for  U.S.  suppliers. 

Prices  and  Inventories 

To  smooth  earnings  volatility,  the  need  of  corporations  to  inte- 
grate within  the  industry  has  intensified.  The  corrugated  boxes 
industry  is  more  than  80  percent  integrated,  and  this  percentage 
is  rising  weekly  as  a  result  of  the  acquisition  strategies  of  sev- 
eral leading  producers  of  conugated  boxes.  Since  the  output  of 
the  corrugated  box  industry  is  a  commodity  product,  consolida- 
tion is  seen  as  a  necessity  to  balance  supply  with  demand  and 
support  pricing  that  will  encourage  the  growth  of  the  industry. 
After  the  disappointing  current  dollar  .sales  value  of  1996.  the 
corrugated  box  industry  experienced  back-to-back  years  of 
higher  current  dollar  sales,  primarily  as  a  result  of  the  recovery 
of  prices  for  domestic  corrugators.  The  Producer  Price  Index 


(using  1980  as  the  base  year)  for  SIC  26.53  shows  a  slow,  mod- 
erate increase  since  the  final  quarter  of  1996.  which  equates  to 
higher  current  dollar  value  sales  for  the  sector  over  the  last  cou- 
ple of  years.  The  combination  of  growing  domestic  and  foreign 
demand  and  closely  monitored  inventories  gave  U.S.  corrugat- 
ing converters  an  opportunity  to  implement  several  small  price 
increases  in  1998  and  1999.  Box  prices  were  able  to  catch  up  to 
the  price  hikes  made  for  linerboard  and  conugating  medium  in 
the  final  quarter  of  1998.  A  recent  price  increase  of  1 1  to  12  per- 
cent came  from  four  of  the  major  U.S.  corrugated  container 
manufacturers,  the  second  round  of  price  increases  in  1999. 

The  domestic  corrugating  industry  was  able  to  draw  down  its 
containerboard  (i.e..  linerboard  and  corrugating  medium) 
inventories  to  manageable  levels  (about  2,530  million  tons, 
which  is  equivalent  to  a  4-week  supply)  and  moderate  operating 
levels  for  most  of  1998  and  the  early  months  of  1999. 

international  Competitiveness 

Spurred  by  an  increase  in  foreign  demand  for  high-quality, 
high-strength,  competitively  priced  U.S.  corrugated  shipping 
containers  and  boxes,  domestic  exports  of  corrugated  paper- 
board  products  experienced  their  ninth  consecutive  year  of 
growth  in  quantity  and  value  in  1999  with  a  3  percent  increase 
in  value  and  a  3  percent  increa.se  in  volume.  U.S.  corrugators 
exported  a  record  820,000  metiic  tons  of  finished  corrugated 
boxes  and  containers  in  1999. 

Despite  the  Asian  financial  crisis,  U.S.  corrugators  increased 
their  sales  noticeably  to  Indonesia,  China,  and  Thailand.  U.S. 
exports  of  corrugated  containers  and  finished  packaging  com- 
modities were  shipped  mainly  to  Mexico  (60  percent)  and 
Canada  (20  percent)  in  1999.  However,  there  were  large 
increases  in  exports  to  Guatemala,  Chile,  and  several  other 
Latin  American  markets  in  1999. 
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Although  impoils  of  corrugated  containers  and  other  fin- 
ished corrugated  products  totaled  only  $157  million  in  1999, 
they  increased  for  the  eighth  straight  year.  Growth  in  the  U.S. 
economy  was  the  principal  driver  behind  the  increase  in  imports 
in  1999.  The  only  significant  suppliers  of  corrugated  containers 
and  related  materials  to  the  U.S.  market  in  1999  were  Canada 
(72  percent)  and  Mexico  (6  percent). 

Prospects  for  2000 

The  U.S.  con  ugated  and  solid  fiber  boxes  sector  should  experi- 
ence higher  domestic  and  foreign  demand  in  2000.  resulting  in 
a  3  percent  increase  in  product  shipments.  The  U.S.  economy  is 
expected  to  continue  to  grow  in  2000.  resulting  in  increased 
industrial  activity  and  larger  shipments  of  nondurable  goods.  If 
domestic  conugators  are  to  experience  an  increase  in  the  cur- 
rent dollar  value  of  shipments,  they  will  have  to  do  a  better  job 
of  monitoring  finished  product  inventories  and  adjusting  oper- 
ating rates  to  retlect  cunent  domestic  and  foreign  demand  pat- 
terns. 

The  availability  of  raw  materials  may  become  a  problem  for 
the  industry  in  the  year  2000.  The  combination  of  additional 
linerboard  and  conugating  medium  output  coming  on  line  and 
the  recovery  of  important  containerboard  export  markets  in  Asia 
may  lead  to  difficulty  for  domestic  corrugators  in  securing  ade- 
quate box-making  materials  at  reasonable  prices.  Significant 
recent  mergers  in  the  containerboard  sector  could  affect  the  avail- 
ability, flow,  and  price  of  linerboard  and  corrugating  medium.  As 
a  result,  domestic  corrugators,  especially  independent  comjga- 
tors,  will  need  to  monitor  their  raw  material  inventories  closely  to 
ensure  that  high  production  levels  are  maintained. 

Foreign  sales  will  grow  in  the  year  2000,  with  exports 
increasing  on  a  value  basis  by  5  percent  to  $920  million,  which 
will  become  a  new  record  high  for  U.S.  corrugators.  Despite  a 
slow  recovery  in  important  Asian  markets,  U.S.  corrugated  box, 
carton,  and  related  product  converters  should  find  expanded 
sales  opportunities  in  traditional  markets  and  also  develop  new 
markets.  Growth  in  the  U.S.  economy  (with  real  GDP  growth 
averaging  2.4  percent)  will  result  in  increased  imports  of  conxi- 
gated  packaging  materials.  For  2000,  imports  are  forecast  to 
increase  2  percent  to  a  new  record  high  of  $139  million  because 
of  the  growing  U.S.  economy,  which  provides  new  sales  oppor- 
tunities for  foreign  box  and  carton  manufacturers. 

In  1999,  shipments  of  nondurable  goods  accounted  for  76 
percent  of  the  total  volume  of  corrugated  boxes  and  related 
materials  shipments,  reflecting  a  slight  decrease  from  the  share 
in  1998.  This  share  will  decrease  slightly  in  the  year  2000  to 
75.5  percent  as  durable  goods  capture  a  slightly  larger  propor- 
tion of  the  sector's  shipments.  Growth  in  demand  by  the  food 
and  kindred  products  (39  percent  of  corrugated  shipments)  and 
paper  and  allied  products  sectors  (22  percent)  contributed  to  the 
increase  in  the  share  of  nondurable  goods  in  1999  and  will  con- 
tinue to  expand  in  2000.  Durable  goods  accounted  for  just  over 
24.5  percent  of  total  con  ugated  products  shipments  in  1999  and 
will  increase  their  percentage  of  shipments  further  in  2000.  The 
leading  durables  end-use  segments  in  2000  will  be  miscella- 
neous manufacturing,  which  includes  toys,  amusements,  sport- 
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ing  and  athletic  goods  (6  percent  of  corrugated  shipments), 
electrical  machinery,  equipment  and  supplies  (4  percent  of  cor- 
rugated shipments),  and  stone,  clay,  and  glass  products  (4  per- 
cent of  corrugated  shipments). 

Long-Term  Prospects 

Product  shipments  by  the  U.S.  comigated  and  solid  fiber  boxes 
sector  are  expected  to  grow  nearly  3  percent  per  year  over  the 
next  5  years.  This  places  that  sector  first  in  projected  average 
annual  growth  among  all  domestic  paperboard  packaging  sec- 
tors (SIC  265).  The  food  and  kindred  products  and  paper  and 
allied  products  industries  will  continue  to  be  the  leading  end- 
use  markets  throughout  the  forecast  period.  However,  durable 
goods  sectors,  as  they  have  done  over  the  last  several  years,  will 
continue  to  consume  larger  quantities  of  cormgated  containers, 
cartons,  and  boxes.  Competition  for  domestic  and  international 
market  share  for  shipping  mediums  probably  will  intensify 
from  flexible  plastic  films,  metal  and  plastic  laminates,  and  i 
related  materials  as  well  as  within  the  paperboard  packaging  j 
sectors.  For  instance,  in  1999.  some  customers  in  the  food  -  j 
industry,  notably  the  meat  and  fresh  fruit  and  vegetable  sectors.  .  i 
began  to  replace  traditional  brown  conugated  boxes  with 
returnable,  reusable  plastic  containers.  This  trend  has  been 
under  way  for  some  time  in  portions  of  Europe.  However,  there  ^i: 
has  been  a  backlash  against  plastics  in  the  United  States 
because  of  environmental  concerns.  J 

Despite  increased  competition,  corrugated  packaging  mate-  li 
rials  should  be  able  to  maintain  their  dominant  role  as  a  ship-  j ; 
ping    medium    through    more    innovative,    eye-appealing,  { 
environmentally  friendly,  recyclable,  cost-effective  products 
that  increasingly  will  be  directed  to  the  retail  marketplace  in  the 
form  of  consumer-oriented  point-of-purchase  displays.  The 
continued  growth  of  large  "warehouse-style"  grocery  outlets 
offering  bulk  and  jumbo-size  items  will  provide  new  marketing  „  ' 
and  sales  opportunities  for  domestic  corrugators.  Although  tra-  . 
ditional  shipping  containers  (the  so-called  brown  box)  will  con-  1  . 
tinue  to  dominate  sales  into  the  twenty-first  century,  specialty  1  i 
coiTugated  products,  which  are  largely  consumer-directed,  will 
show  the  fastest  rate  of  growth.  The  development  of  new  mini-  j 
flutes  (known  as  E-,  F-,  and  K-tlutes)  have  opened  up  many  ] 
end-use  segments  previously  unavailable  to  domestic  corruga-  ! 
tors.  These  new  products  are  very  popular  as  point-of-purchase  ii  I 
consumer-oriented  displays  in  both  grocery  stores  and  other  1'  :  ' 
retail  stores  and  outlets.  1 

U.S.  exports  of  corrugated  boxes,  containers,  and  related  j  ; 
products  are  projected  to  continue  to  climb  through  the  forecast  ^  ^ 
period,  although  at  slightly  lower  growth  rates  than  has  been  the  i  { 
case  recently,  spurred  by  increasing  sales  to  Latin  American '< 
countries,  the  recovery  of  Asian  market  economies,  and  the^  i 
development  of  new  markets  in  Europe.  Canada  and  Mexico, 
will  remain  the  dominant  foreign  markets  for  U.S.  corrugated  i 
products  not  only  because  of  their  proximity  but  also  because  of  |  ; 
a  projected  acceleration  of  demand.  The  removal  of  market  1 
access  barriers  through  the  U.S.-Canada  Free  Trade  Agreement]  ' 
and  the  ongoing  reduction  of  barriers  through  NAFTA  have  ere- i 
ated  a  more  level  playing  field  for  U.S.  corrugated  products! 


exporters,  which  have  seen  iheir  export  opporlunilies  iin|irove. 
Further  implementation  of  NAFTA  should  help  U.S.  producers 
continue  to  increase  exports. 

During  the  next  5  years,  the  domestic  corrugalin!:  sector  will 
see  expanded  product  development;  increased  recycled  content 
of  its  corrugated  board  through  improved  technologies,  paper 
stock  handling,  and  collection  procedures;  new  uses  for 
preprinted  linerboard;  increased  use  of  mini-  and  microfluted 
combination  board  in  point-ol-purchase  displays;  increased  u.se 
of  computeri/alion  throughout  each  aspect  of  corrugated  box 
design,  assembly,  and  distribution;  expanded  use  of  flexo- 
graphic  c(»lor  printing;  and  improvements  in  graphic  design.  As 
the  world's  lowest-cost,  highest-volume,  most  technologically 
advanced,  and  highest-quality  producer  of  containerboard  and 
corrugated  products,  the  United  States  is  expected  to  remain 
highly  competitive  in  the  ever-expanding  global  marketplace 
for  corrugated  shipping  containers  and  similar  products  over 
the  forecast  period. 

Sarah  Smiley,  U.S.  Department  of  Commerce,  Office  of  Met- 
als, Materials,  and  Chemicals.  (202)  482-0577,  September  1999. 


FOLDING  PAPERBOARD  BOXES 


According  to  the  current  SIC,  the  folding  paperboard  box  (also 
known  as  the  folding  carton)  industry  (SIC  2657)  is  made  up 
of  establishments  that  are  engaged  primarily  in  the  manu- 
facture of  folding  paperboard  boxes  from  purchased  paper- 
board  (manufactured  in  SIC  263),  including  folding  sanitary 
food  boxes  and  cartons,  except  milk  cartons.  Milk  and  milk- 
type  paperboard  containers  and  cartons  are  classified  under 
SIC  2656,  sanitary  food  containers.  The  principal  products 


manufactured  include  a  variety  of  folding  paperboard 
boxes,  packaging  containers,  and  food  packaging  compo- 
nents for  a  number  of  food  and  produce  (i.e.,  dry  foods,  bev- 
erages, frozen  foods,  fast-food  restaurant  items)  and 
nonfood  items  (i.e.,  soaps,  detergents,  cosmetics,  medicinal 
products,  personal  health  and  hygiene  products,  paper 
products).  The  industry  is  second  only  to  the  corrugated  and 
solid  fiber  box  industry  in  terms  of  domestic  paperboard 
container  and  box  industry  sales.  The  Annual  Survey  of 
Manufactures  (ASM)  shows  that  product  shipments  for  this 
industry  represent  nearly  30  percent  of  total  U.S.  paper- 
board  container  and  box  shipments  (SIC  265). 

Industry  Performance  in  1999 

The  strength  of  the  domestic  economy,  which  led  to  increased 
domestic  sales,  enabled  the  folding  paperbtKird  box  industry  to 
enjoy  record  sales  in  nearly  all  of  its  end-use  markets.  This  was 
the  second  consecutive  year  of  marked  growth  for  this  .sector 
after  a  disappointing  sales  performance  in  1997.  The  growth  of 
the  industry  was  tempered  in  1999  by  the  resin-based  alterna- 
tives that  are  becoming  prominent  in  the  market.  Based  on 
annuali.'cd  9-month  1999  industry  data,  product  shipments  in 
real  terms  increased  1.14  percent  in  1999  after  a  0.5.^  percent 
increase  in  I99S  (see  Table  10-6).  On  a  value  basis,  prices  for 
folding  cartons  and  related  products  increased  modestly  in 
1999,  resulting  in  a  I  percent  increase  in  the  current  dollar  value 
of  shipments. 

A  combination  of  factors  led  to  the  increase  in  the  volume  of 
folding  carton  product  shipments  by  domestic  box  makers  in 
1999.  Those  factors  included  ( I )  real  GDP  growth  of  2.7  per- 
cent in  the  U.S.  economy,  (2)  significant  improvements  in  real 
disposable  income  (up  2.7  percent).  {?<]  strong  growth  in  total 
U.S.  industrial  production  (up  1.7  percent).  (4)  growth  in  pur- 
chases of  nondurable  goods  (up  1.6  percent),  and  (5)  record 


TABLE  10-6:    Folding  Paperboard  Boxes  (SIC  2657)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments-' 

7,929 

8,009 

8,284 

8,782 

9,026 

8,942 

9,031 

9,122 

9,386 

1.0 

1.0 

2.9 

1.0 

Value  of  shipments  (1992$) 

7,929 

7,993 

8,267 

8,253 

8,396 

8,355 

8,415 

8,523 

8,635 

0.7 

1.3 

1.3 

0.7 

Total  employment  (thousands) 

52.6 

52.5 

53.1 

53.0 

53.2 

50.2 

49.9 

50.0 

50.1 

-0.6 

0.2 

0.2 

-1.5 

Production  workers  (thousands) 

41.7 

41.5 

42.7 

42.5 

42.8 

40.0 

39.0 

39.2 

39.5 

-2.5 

0.5 

0.8 

-2.0 

Average  hourly  earnings  ($) 

12.14 

12.63 

12.43 

12.66 

13.00 

13.79 

14.00 

14.23 

14.40 

1.5 

1.6 

1.2 

2.6 

Capital  expenditures 

296 

333 

282 

240 

350 

419 

400 

410 

407 

-4.5 

2.5 

-0.7 

3.8 

Product  data 

Value  of  shipments- 

7,731 

7,754 

7,986 

8,545 

8,814 

8,606 

8,700 

8,788 

8,875 

1.1 

1.0 

1.0 

0.2 

Value  of  shipments  (1992$) 

7,731 

7,738 

7,970 

8,031 

8,199 

8,067 

8,110 

8,203 

8,308 

0.5 

1.1 

1.3 

0.3 

Trade  data 

Value  of  imports 

144 

147 

197 

275 

294 

315 

350 

371 

382 

11.1 

6.0 

3.0 

6.8 

Value  of  exports 

130 

179 

192 

212 

242 

278 

262 

263 

264 

-5.8 

0.4 

0.4 

2.2 

ot  '  Estimate  except  imports  and  exports, 

■jl  i ,  '  Estimate. 

J  ■  '  Forecast. 

j  "  Compound  annual  rate. 

%■ '  *  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 

.gl  j  Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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U.S.  exporls  of  folding  cartons  and  related  paperboard  boxes 
materials  (up  0.5  percent  on  a  volume  basis). 

Sales  in  the  folding  carton  industry  traditionally  have  been 
very  seasonal.  The  industry  typically  begins  the  year  on  a  strong 
note  after  a  slowdown  in  sales  during  December.  Sales  for  the 
industry  typically  slow  moderately  from  April  to  July  and  then 
experience  a  turnaround  from  August  through  November  before 
slowing  again  in  December.  In  1999,  this  traditional  pattern 
held  true  for  most  of  the  year. 

Prices  and  Inventories 

Fortunately  for  the  domestic  folding  carton  industry,  the  cost  of 
its  raw  materials  (predominantly  bleached  board,  recycled  board, 
and  kraft  paperboard)  has  changed  very  little  over  the  last  couple 
of  years,  allowing  the  industry  to  control  a  portion  of  input  costs. 
According  to  published  price  statistics  for  the  1997-1999  period, 
prices  for  each  of  the  pertinent  raw  material  grades  of  folding 
boxboard  changed  less  than  5  percent  during  that  period. 

According  to  industry  data,  the  sector's  inventory  of  finished 
goods  was  kept  at  fairly  even  levels  throughout  most  of  1999. 
with  the  exception  of  April  through  June,  which  is  traditionally 
the  .season  of  inventory  buildup  for  the  fall  sales  pusii.  In  a  year- 
over-year  comparison,  finished  folding  carton  inventories 
increased  about  .V5  percent  from  1998  to  1999.  The  industry's 
operating  rates  remained  high  for  most  of  the  year,  contributing 
to  the  slight  increase  in  the  sector's  finished  goods  inventory. 
However,  domestic  producers  were  able  to  adjust  output  and 
operating  levels  to  prevent  a  large  inventory  buildup,  which 
would  have  contributed  to  lower  prices. 

Environmental  Profile 

The  V  S.  lolduig  paperboard  box  industry  has  an  excellent  envi- 
ronmental performance  record,  surpassing  that  of  other  domes- 
tic paper  and  paperboard  segments  as  well  as  that  of  other 
packaging  materials,  including  plastics,  metals,  and  glass.  The 
industry  has  a  long-established  reputation  as  a  leading  consumer 
of  paper  and  paperboard,  with  many  of  its  products  containing 
more  than  73  percent  secondary  tlber.  In  many  of  its  applica- 
tions, there  is  as  much  as  100  percent  secondary  fiber  content. 
Unfortunately,  the  industry's  environmental  performance  is 
overlooked  by  many  consumers.  As  a  result,  a  mechanism  has 
been  created  to  promote  the  environmental  efforts  and  benefits 
of  the  folding  paperboard  box  industry.  In  conjunction  with  the 
National  Paperbox  Association  (NPA)  and  the  American  Forest 
and  Paper  Association  (AFPA).  the  Paperboard  Packaging 
Council  has  created  the  American  Paperboard  Packaging  Envi- 
ronmental Council  ( APPEC),  which  was  established  to  promote 
the  recyclability,  renewability,  functionality,  and  durability  of 
paperboard  containers.  To  date,  APPEC  has  established  support 
and  recognition  for  recovery  programs  in  at  least  10  major  U.S. 
cities  and  has  provided  product  and  process  informational  kits  to 
manufacturers,  legislators,  and  the  general  public. 

Product  and  Process  Innovations 

The  U.S.  folding  paperboard  box  industry  has  been  very 
aggressive  over  the  last  decade  in  impnwing  its  overall  produc- 


tivity and  expanding  its  range  of  products.  This  industry  has  the 
reputation  of  providing  excellent  technical  and  sales  service, 
innovative  packaging  ideas,  and  flexibility  in  response  to  cus- 
tomers' requests.  As  a  result,  the  industry  has  become  increas- 
ingly competitive  in  an  increasingly  competitive  packaging 
materials  market.  The  industry  has  enhanced  its  printing,  press- 
ing, folding,  and  die-cutting  technologies  in  recent  years,  estab- 
lishing itself  as  a  quality  supplier  of  environmentally  preferable 
packaging.  Although  competition  from  other  packaging  alter- 
natives (plastics  and  corrugated  products)  has  increased  in 
recent  years,  the  industry  has  experienced  slow  but  steady 
growth  in  sales  over  the  last  decade. 

Domestic  folding  carton  producers  have  expanded  their  cus- 
tomer bases  to  include  some  nontraditional  end-use  markets. 
Those  markets  include  cartons  and  boxes  for  software  and 
computer-related  products;  alcoholic  beverages,  including  wines 
and  champagnes;  photographic  equipment  and  supplies;  and  new 
restaurant  and  fast-food  businesses.  Domestic  and  foreign  cus- 
tomers have  responded  strongly  to  new  lighter- weight,  more 
attractively  styled  (including  multicolored  graphics  and  designs),  j 
and  more  tamper-resistant  features.  Utilizing  this  type  of  protec-  \ 
tive,  visually  appealing  packaging,  folding  carton  producers  have  • 
aggressively  pursued  increased  sales  opportunities  in  the  high- 
value  pharmaceutical,  soap,  cosmetics,  and  toiletries  end-use  j 
segments  as  well  as  the  traditional  food,  bakery,  and  related  prod-  ] 
ucls  segments.  In  addition,  U.S.  folding  carton  producers  have  , 
improved  their  overall  operating  efficiencies  to  keep  operating  j 
costs  down  and  remain  competitive  in  the  large  U.S.  packaging  J 
sector.  As  the  industry's  more  mature  markets  have  begun  to  j 
experience  either  lluctuating  or  stagnating  sales,  the  industry  has  j 
moved  to  offer  a  wider  range  of  modernized,  upscaled  products  | 
to  spur  consumption.  Efforts  to  increase  sales  to  a  larger  propor-  ^ 
lion  of  the  generic  and  private  label  marketers  in  hopes  of  making  j 
inrt)ads  into  the  national  brands"  market  share  have  led  to  higher  jj' 

demand  for  foldinu  cai  tons  in  a  number  of  markets.  i 

I 

Industry  Structure  ^ 

According  to  the  1992  Census  of  Manufactures  report,  the 
domestic  folding  carton  industry  consists  of  445  companies  ^ 
operating  599  establishments.  This  reflects  a  slight  decline  J 
from  the  similar  1987  report.  These  estimates  vary  noticeably  •{ 
from  industry  sources.  In  1998,  a  leading  publication  reported  i 
new  figures  of  approximately  300  companies  operating  495  j 
folding   carton   plants   in   the    United   States,   essentially  'I 
unchanged  from  the  1997  level.  Although  the  industry  had't 
announced  several  new  folding  carton  installations,  an  equal  f: 
number  of  facilities  were  closed,  acquired,  merged,  or  sold.  The  ':. 
survey  indicates  that  the  reason  for  the  discrepancy  between  the  -i 
government  and  industry  reports  is  that  many  of  the  facilities  in  : 
the  government  data  are  considered  very  small  or  captive  oper-  i] 
ations  that  produce  only  minimal  output  for  specific  packaging  'j  i 
applications.  These  facilities  are  not  included  in  the  overall  1 
industry  statistics.  ' 

Shipments  by  the  U.S.  folding  carton  industry  are  broken '1 
down  into  four  principal  geographic  regions:  eastern,  southern, 
north  central,  and  western.  The  north  central  region  continues 
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lo  be  the  leading  geogiapliie  region  lor  Ibkiing  carton  ship- 
ments, accounting  I'or  over  44  percent  of"  the  industry  total.  The 
southern  and  eastern  regions  follow  at  about  28  percent  and  20 
percent,  respectively,  while  the  western  region  remains  at 
slightly  over  7  percent.  The  southern  region  continues  to  be  the 
lastest-growing  carton-producing  region,  while  the  share  of  the 
western  region  continues  to  slip. 

Folding  Carton  End-Use  Market  Profile 

The  lastest-growing  end  user,  the  beverage  carrier  industry, 
continues  to  be  one  of  the  most  competitive  and  innovative  sec- 
tors for  dcMiiestic  folding  carton  producers.  As  soft  drink  con- 
sumption has  increased  in  recent  years,  the  industry  has 
developed  a  number  of  different  display  units,  a  variety  of  car- 
ton designs,  and  creative  advertising  and  packaging  products 
for  holding  12  to  24  cans.  With  many  soft  drink  companies 
expanding  their  product  lines  to  include  different  varieties 
(regular  versus  diet,  caffeine  versus  decafteinated),  the  I'olding 
carton  sector  has  been  able  to  provide  the  necessary  products 
and  services  for  different  customers"  requirements.  The  beer 
industry  has  been  rcspttnsive  to  the  "cube""  and  "twin  stack" 
carton  adaptations  typically  utilized  by  the  soft  drink  industry. 
Colorful  graphics  and  eye-catching  displays  have  proved  to  be 
effective  advertising  schemes  lor  domestic  beer  producers. 
Competition  in  the  dry  foods  area,  especially  for  snack-related 
foods  and  breakfast  cereals,  has  increased  tremendously  in 
recent  years.  The  snack  food  and  breakfast  cereal  industries 
have  been  very  aggressive  in  their  promotional  efforts  in  recent 
years,  and  folding  carton  manufacturers  have  been  able  to  use 
new  and  innovative  advertising  campaigns  and  gimmicks  to 
iittract  many  new  customers  in  these  dry  food  segments.  U.S. 
folding  carton  producers  have  created  many  new  products  for 
this  competitive  sector,  including  some  for  pretzels,  popcorn, 
chips,  and  cookies  and  for  a  number  of  different  breakfast  cere- 
als. The  prospects  for  this  area  look  equally  positive  as  these 
sectors  continuejo  show  flexibility  in  developing  new  and  dif- 
ferent dry  food  varieties. 

International  Competitiveness 

International  trade  for  the  U.S.  folding  carton  industry  falls 
essentially  under  two  separate  commodity  groupings.  The  first 
IS  under  Harmonized  System  (HS)  code  4819.20.0020,  which 
includes  sanitary  food  and  beverage  containers  of  noncorru- 
^jated  paper  and  paperboard.  The  second  is  under  HS  code 
4819.20.0040,  which  includes  folding  cartons,  boxes,  and  cases 
of  noncorrugated  paper  and  paperboard. 

U.S.  exports  of  all  folding  carton  sector-related  commodi- 
ties in  1999  totaled  135,700  metric  tons  and  were  valued  at 
$240  million.  This  represents  increases  of  1  percent  and  5  per- 
cent, respectively,  over  the  1998  levels.  In  1999,  folding  cartons 
represented  about  two-thirds  of  the  total  quantity  shipped  and 
sanitary  food  and  beverage  containers  made  up  one-third. 
Exports  of  sanitary  food  and  beverage  containers  totaled 
J  I  30,800  metric  tons  in  1999,  a  13  percent  decline  in  the  quantity 
,  j  shipped  from  the  1998  level.  This  was  the  second  decline  in 
s  I  U.S.  exports  of  noncorrugated  sanitary  food  and  beverage  con- 


tainers over  the  last  7  years,  l-ortunately,  U.S.  suppliers  were 
able  to  make  up  for  the  significant  drop  in  the  quantity  shipped 
by  increasing  prices  in  certain  markets,  resulting  in  an  overall 
increase  in  the  value  of  U.S.  exports.  On  a  quantity  basis,  the 
leading  U.S.  sanitary  food  and  beverage  container  export  mar- 
kets in  1999  were  Mexico  [25  percent),  Canada  {35  percent), 
and  Panama  ( 10  percent). 

In  1999,  U.S.  exports  of  finished  folding  cartons  totaled 
104,900  metric  tons,  a  3.4  percent  increase  in  the  volume  of 
exports.  The  increase  in  foreign  demand,  combined  with  local 
folding  carton  shortages  in  certain  Asian  and  Latin  American 
markets,  enabled  the  industry  to  pass  along  several  price 
increases  in  1999,  boosting  the  value  of  those  shipments.  As  a 
result  of  the  recovery  of  certain  Asian  economies  in  1999.  U.S. 
suppliers  of  folding  cartons  were  able  to  increase  their  exports 
to  some  east  Asian  markets,  including  Hong  Kong  (up  28  per- 
cent). The  leading  U.S.  export  markets  ton  a  quantity  basis)  for 
finished  folding  cartons  in  1999  were  Canada  (43  percent), 
Mexico  (38  percent),  and  China  (5  percent). 

The  continued  e  xpansion  ot  the  LI.S.  economy  m  1999 
resulted  in  an  increase  in  demand  lor  a  variety  of  shipping  con- 
tainers, cartons,  boxes,  and  related  packaging  materials,  includ- 
ing folding  carton-related  prtiducts.  In  1999.  sanitary  food  and 
beverage  containers  represented  30  percent  of  the  total  quantity 
imported  and  finished  ft)lding  cartons  represented  70  percent. 
In  recent  years,  the  import  share  of  sanitary  food  and  beverage 
containers  has  risen  substantially  because  of  moderate  growth 
in  U.S.  demand  by  the  diimestic  soda  and  beer  end-use  markets. 

In  1999.  U.S.  imports  of  sanitary  food  and  beverage  contain- 
ers totaled  43,000  metric  tons.  This  reflects  a  2  percent  increase 
in  the  quantity  shipped.  Canada  is  by  far  the  leading  supplier  to 
the  U.S.  market  with  a  91  percent  market  share.  The  only  other 
noteworthy  suppliers  in  1999  were  Denmark  (4  percent)  and 
Venezuela  (2  percent). 

In  1999,  U.S.  imports  of  finished  folding  cartons  totaled 
1  17,1  10  metric  tons.  The  level  of  imports  in  1999  increased  2 
percent.  As  is  the  case  with  most  paper  and  paperboard  prod- 
ucts, Canada  is  by  far  the  largest  supplier  of  folding  cartons  to 
the  U.S.  market.  In  1999.  Canada  supplied  87  percent  of  the  fin- 
ished folding  cartons  imported  into  the  United  States.  Other 
suppliers  included  China  (5  percent).  Taiwan  (2  percent),  and 
the  Netherlands  ( i  percent). 

Prospects  for  the  Year  2000 

Product  shipments  by  the  U.S.  folding  paperboard  box  industry 
should  increase  1.2  percent  in  real  terms  in  the  year  2000, 
buoyed  by  the  continued  expansion  of  the  U.S.  economy,  and 
this  should  translate  into  higher  consumer  spending,  increased 
real  disposable  income,  and  increased  consumer  purcha.ses  of 
nondurable  food  products  (fast-food  items  and  dry  foods).  Eco- 
nomic growth  in  important  export  markets,  combined  with  a 
comparatively  high-valued  U.S.  dollar,  will  translate  into  higher 
overseas  demand  and  a  2  percent  increase  (on  a  quantity  basis) 
in  U.S.  exports  of  sanitary  food  and  beverage  containers  and  fin- 
ished folding  cartons.  However,  U.S.  imports  of  these  products 
should  again  reach  an  all-time  record  in  2000  as  a  stronger  U.S. 
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economy  leads  to  increased  demand  for  folding  cartons  and  a  3 
percent  increase  (on  a  volume  basis)  in  U.S.  imports. 

If  historical  paperboard  packaging  trends  continue,  the  indus- 
try should  see  higher  shipments  not  only  because  of  the  stronger 
U.S.  economy  but  also  as  a  result  of  the  growth  of  domestic  box 
consumer  inventories.  Most  of  the  industry's  end-use  markets 
should  grow  in  the  year  2000  as  a  result  of  the  improved  U.S. 
economy.  The  strength  of  the  folding  paperboard  box  industry 
has  always  been  in  its  ability  to  adapt  to  an  ever-changing  domes- 
tic packaging  sector  and  develop  new  products  to  maintain  its 
end-user  market  share.  The  industry's  new  technologies  and 
equipment  have  allowed  the  development  of  lighter-weight,  more 
colorful  graphics,  producing  more  visually  appealing  boxes  with- 
out sacrificing  the  folding  carton's  dimensional  stability  and 
stRictural  integrity.  The  indu.stry  is  expected  to  continue  its  grad- 
ual increase  in  the  use  of  flexography  printing  at  the  expense  of 
the  more  traditional  rotogravure  process.  This  should  reduce  the 
industry's  printing  costs  and  improve  production  turnaround 
time.  About  25  to  30  percent  of  the  industry  uses  tlexography. 

Long-Term  Prospects 

Product  shipments  of  folding  paperboard  containers  and  boxes 
should  increase  about  1 .6  percent  annually  over  the  next  5  years 
as  the  domestic  economy  grows  around  2.2  percent  per  year. 
Exports  and  imports  of  folding  carton  products  should  increase 
about  6  and  7  percent,  respectively,  on  a  quantity  basis  annually 
throughout  the  5-year  period.  Mexico  and  Canada  will  remain 
the  principal  export  markets,  but  the  industry  will  develop  a 
number  of  new.  nontraditional  markets  over  the  next  year,  pri- 
marily in  Latin  America,  east  Asia,  and  eastern  Europe. 

The  north  central  region  of  the  United  States  will  remain  the 
industry's  largest  consumer  market,  but  the  south  will  continue 
to  be  the  fastest-growing  production  and  sales  region  for 
domestic  folding  carton  producers.  The  eastern  region,  with 
improving  economies  in  portions  of  New  York.  New  Jersey,  and 
Pennsylvania,  also  should  see  sales  increase,  but  the  growth 
will  fluctuate  more  than  it  does  in  the  southern  region.  The 
western  region  has  experienced  a  slow  decline  over  the  last 
decade  because  of  natural  disaster  damage  in  California  and  the 
decline  in  the  Mexican  economy  and  the  devaluation  of  the 
Mexican  peso.  Nevertheless,  sales  in  this  region  should  stabi- 
lize in  the  range  of  7  to  7.5  percent  of  total  shipments  as  Cali- 
fornia's economy  improves  and  gains  in  Washington  and 
Oregon  also  take  place. 

Competition  in  the  U.S.  packaging  sector  is  expected  to 
escalate  in  the  future  as  makers  of  plastic  packaging  and  other 
paperboard  packaging  products  (corrugated  and  solid  fiber 
boxes)  attempt  to  develop  new  end-use  markets  at  the  expense 
of  the  folding  paperboard  box  market's  share.  However,  with 
continuing  improvements  in  process  technologies,  product 


development,  and  operating  efficiencies,  the  folding  carton 
industry  is  well  positioned  not  only  to  secure  traditional  end 
users  but  to  expand  into  new  product  sectors.  The  functional 
durability  of  the  folding  carton  will  find  increased  uses  for 
products  such  as  soaps,  phannaceutical  and  medicinal  products, 
alcoholic  and  soft  drink  beverages,  and  fast  and  frozen  foods 
The  industry's  environmental  performance  should  capture  sales 
from  companies  and  organizations  seeking  to  utilize  products 
that  are  environmentally  preferable  or  have  a  minimal  environ- 
mental impact.  The  industry's  continuing  attempts  to  promote 
its  environmental  efforts  will  continue  to  reap  benefits. 

Sarah  Smiley,  U.S.  Department  of  Commerce.  Office  of  Metals, 
Materials,  and  Chemicals.  (202)  482-0577.  September  1999. 
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Chemicals  and  Allied 

Products 

INDUSTRY  DEFINITION  This  chapter  contains  sections  on  the 
chemical  industry  (SIC  28)  and  the  following  subsectors:  industrial  inorganic 
chemicals  (SIC  281),  industrial  organic  chemicals  (SIC  286),  agricultural 
chemicals  (part  of  SIC  287),  miscellaneous  chemical  products  (SIC  289),  plas- 
tic materials  and  resins  (SIC  2821),  and  drugs  and  pharmaceuticals  (SIC  283). 
Cellulosic  and  noncellulosic  man-made  fibers  (SIC  2823  and  2824)  are  cov- 
ered in  Chapter  9,  "Textiles." 


OVERVIEW 


Ol'ten  referred  to  as  the  keystone  industry  because  nearly  every 
other  sector  of  the  manufacturing  ecc/uomy  uses  its  products,  the 
U.S.  chemical  industry  ranks  among  the  world's  leading  indus- 
tries, with  U.S.  chemical  companies  accounting  for  an  estimated 
one-quarter  of  total  world  chemical  production.  The  industry 
includes  hundreds  of  companies  with  over  1 2,()(X)  plants  that 

I  produce  over  70,0'00  different  chemical  products,  ranging  from 
raw  materials  for  other  industries  to  a  wide  variety  of  finished 
consumer  products.  Chemical  building  blocks  are  used  in  nearly 
all  nonfood  consumer  and  industrial  products. 

The  U.S.  chemical  and  allied  products  industry,  with  about 
$391  billion  in  shipments  in  1998,  is  the  world's  largest  sup- 
plier of  chemicals  and  accounts  for  about  25  percent  of  total 
worid  chemical  production.  Chemicals  are  one  of  the  nation's 
largest  industries,  representing  about  1 1.5  percent  of  all  U.S. 

laiianufacturing  on  a  value-added  basis  and  1.9  percent  of  gross 
domestic  product  (GDP).  Chemical  companies  employ  over 
1.04  million  persons  in  the  United  States,  equal  to  5.5  percent 

fjiiof  all  the  workers  employed  in  manufacturing. 

'  The  U.S.  chemical  industry  is  also  one  of  the  country's 
largest  exporting  industries,  generating  over  10  percent  of  the 
nation's  total  exports  and  13  percent  of  all  world  exports  of 

I  chemicals.  According  to  data  provided  by  the  Chemical  Manu- 

'Ifacturers  Association  (CMA),  chemical  industry  exports  in 
1998  totaled  $68  billion,  down  2  percent  from  1997,  while 
imports  rose  8.5  percent  to  reach  $54.6  billion.  The  industry's 


trade  surplus  narrowed  to  $10. 1  billion,  the  lowest  surplus  since 
1988.  Although  the  Asian  economic  crisis  was  the  main  factor 
in  the  poor  trade  balance,  that  decline  also  reflected  reduced 
demand  from  the  Middle  East  and  central  and  eastern  Europe 
coupled  with  increased  imports  from  those  regions  into  the 
United  States.  In  1999,  exports  were  expected  to  decline 
slightly  and  imports  were  expected  to  rise  about  7  percent,  and 
the  industry's  balance  of  trade  was  likely  to  drop  to  about  $8 
billion.  Firmer  economies  in  Asia  should  help  lift  exports  in  the 
year  2000,  resulting  in  an  improved  trade  picture. 

hi  1998,  worldwide  chemical  shipments  of  slightly  less  than 
$1.6  trillion  were  up  about  0  75  percent  from  the  1997  level, 
according  to  data  provided  by  the  CMA.  This  sluggish  growth 
contra.sted  with  an  average  annual  gain  of  4.2  percent  in  the 
1 994- 1 997  period.  The  softening  trend  largely  reflected  the  effect 
of  the  widespread  financial  crisis  in  Asia.  Global  dollar  shipments 
also  were  affected  by  falling  prices  stemming  from  oversupply 
conditions  in  many  principal  product  categories.  Unit  shipments 
to  the  Asia-Pacific  region  dropped  2.25  percent  in  real  temis  in 
1998,  including  a  4.5  percent  decline  in  Japan.  By  contrast,  most 
major  markets  in  western  Europe  grew  at  rates  m  excess  of  the 
world  average,  especially  in  France  and  Italy.  Boosted  by  new 
capacity,  chemical  shipments  to  Mexico  increased  4.25  percent 
and  shipments  to  Canada  rose  3.75  percent.  According  to  the 
CMA,  the  Asia-Pacific  region  accounted  for  31  percent  of  global 
chemical  shipments  in  1998.  western  Europe  for  29  percent. 
North  America  for  27  percent,  Latin  America  for  6  percent,  and 
other  areas  for  the  remaining  7  percent. 
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World  exports  of  chemicals  totaled  $510  billion  in  1998. 
according  to  CMA  data.  With  chemicals  now  manufactured 
throughout  the  world,  prices  are  determined  by  global  supply 
and  demand  conditions  and  the  discounting  tactics  used  by 
leading  producers  to  gain  market  share.  According  to  Chemical 
Market  Associates,  Inc.  (CMAI),  worldwide  capacity  in  base 
chemicals  (light  olefins,  aromatics,  chlor-alkali,  and  methanol) 
will  expand  from  about  250  million  tons  in  1990  to  close  to 
400  million  tons  in  the  year  2000.  World  chemical  consump- 
tion of  300  million  tons  in  1998  was  divided  as  follows, 
according  to  CMAI:  light  olefins  (ethylene  and  propylene).  43 
percent;  chlor-alkali  (chlorine  and  caustic  soda).  30  percent; 
aromatics  (benzene  and  mixed  xylenes),  18  percent:  and 
methanol,  9  percent. 

The  industry  is  also  capital-intensive,  a  large  user  of  energy 
resources,  and  heavily  regulated,  factors  that  provide  high 
entry  barriers  to  new  competition.  U.S.  chemical  companies 
consume  about  7  percent  of  total  annual  U.S.  energy  output. 
Most  of  the  industry's  energy  consumption  involves  natural 
gas  and  oil,  with  the  balance  consisting  largely  of  electricity 
and  coal. 

Most  of  the  industry's  production  consists  of  commodity 
chemicals,  with  demand  largely  a  function  of  general  economic 
activity  in  the  U.S.  market  and  overseas  markets.  Industry  prof- 
itability is  determined  largely  by  raw  material  costs,  export 
demand,  pricing  trends  in  world  chemical  markets,  and  capac- 
ity utilization.  Trends  in  interest  rates,  inflation,  and  manufac- 
turing as  well  as  marketing  costs  also  can  have  a  significant 
impact  on  profits. 

Chemicals  are  produced  from  raw  materials  such  as  oil.  nat- 
ural gas.  metals,  minerals,  and  air.  which  are  further  processed 
into  chemical  intermediates  and  industrial  and  consumer  goods. 
The  automobile  and  housing  sectors  are  key  markets,  although 
chemicals  find  their  way  into  nearly  all  manufactured  products. 

Key  trends  affecting  leading  U.S. -based  chemical  compa- 
nies include  specialization,  globalization,  and  consolidation. 
With  an  eye  toward  increasing  profits  and  the  return  to  share- 
holders, chemical  firms  are  divesting  low-margin  commodity 
businesses  to  concentrate  on  higher-margin  specialty  chemical 
businesses.  Other  firms  are  attempting  to  achieve  greater  prof- 
itability through  mergers  and  acquisitions.  The  value  of  all 
merger  and  acquisition  activity  in  the  worldwide  chemical 
industry  was  expected  to  exceed  $45  billion  in  1999.  including 
the  planned  $1 1.3  billion  merger  of  Dow  Chemical  and  Union 
Carbide.  The  value  of  all  merger  and  acquisition  activity  in 
1998  totaled  $37,3  billion,  according  to  Young  &  Partners. 


INDUSTRIAL  INORGANIC  CHEMICALS 

This  subsector  covers  developments  in  the  industrial  inorganic 
chemicals  industry  (SIC  281),  which  includes  four  main 
product  groups:  alkalies  and  chlorine  (SIC  2812);  industrial 
gases  such  as  nitrogen,  oxygen,  and  carbon  dioxide  (SIC 
2813);  inorganic  pigments  such  as  titanium  dioxide  and  iron 
oxide  (SIC  2816);  and  miscellaneous  inorganics,  including 


acids,  aluminum  compounds,  potassium  and  sodium  com- 
pounds, and  catalysts,  among  many  others  (SIC  2819). 
Accounting  for  the  bulk  of  chemical  industry  production, 
inorganic  chemicals  are  derived  from  earth  materials  such 
as  minerals  and  the  atmosphere. 

Global  Industry  Trends 

With  U.S.  markets  for  commodity  inorganic  chemicals  such  as 
the  automobile  and  housing  industries  considered  relativelv 
mature,  most  future  growth  for  these  products  is  expected  to 
come  from  developing  nations  in  Asia  and  Latin  America. 
Exports  account  for  close  to  30  percent  of  total  inorganic  chem- 
ical  production,  with  domestic  markets  accounting  for  the 
remaining  70  percent.  Key  U.S.  export  markets  include  Canada 
and  Mexico,  which  accounted  for  28  percent  of  inorganic 
chemical  exports  in  1998,  followed  by  western  Europe  at  23 
percent.  Japan  and  China  at  22  percent.  Latin  America  at  10 
percent,  the  rest  of  Asia  at  1 1  percent,  and  other  areas  at  6  per- 
cent (see  Table  1 1- 1).  With  depressed  economic  conditions, 
particularly  in  Asia,  continuing  to  affect  this  market,  exports  of 
inorganic  chemicals  were  expected  to  decline  almost  5  percent 
in  1999,  after  a  drop  of  over  8  percent  in  1998  (see  Table  11-2). 

Despite  the  recent  downturn  in  export  volumes,  long-term 
business  prospects  remain  favorable.  Some  improvement  in 
export  volume  is  anticipated  in  the  year  2000,  generated  by 
firming  economic  trends  in  Japan  and  other  Asian  countries.  In 
addition,  key  export  markets  in  North  America  have  continued 
to  be  resilient.  The  North  American  Free  Trade  Agreement 
(NAFTA)  partners  Canada  and  Mexico,  along  with  Latin  Amer- 
ica, account  for  about  38  percent  of  total  U.S.  inorganic  chemi- 
cal exports,  and  growth  in  those  regions  is  expected  to  remain 
respectable. 

U.S.  Industry  Outlook 

Key  factors  affecting  domestic  demand  for  inorganic  chemicals 
include  the  health  of  end-use  markets,  environmental  regula- 
tions, and  trends  in  foreign  trade.  Inorganic  chemicals  are  used 
primarily  by  the  construction,  paper,  packaging,  paints  and 
coatings,  and  ferdlizer  industries.  Those  markets  are  influenced 
by  the  overall  health  of  the  U.S.  economy  and  by  consumer 
spending  trends.  ' 

After  declining  5.6  percent  in  1998.  industrial  production  of 
inorganic  chemicals  was  sluggish  through  much  of  1999.^ 
Demand  from  export  markets  remained  weak,  and  manyi 
domestic  markets  slumped.  However,  this  situafion  is  expectedj 
to  improve  somewhat  in  the  year  2000,  with  growth  through  I' 
2003  projected  to  be  in  the  range  of  2  percent  per  year,  boosted; 
by  cyclical  improvement  in  U.S.  industrial  production.  ' 

The  sectors  expected  to  exhibit  the  best  growth  are  industrial« 
gases  and  titanium  dioxide.  Chlorine  shipments  also  should' 
begin  to  improve  over  the  next  few  years,  helped  by  better j 
demand  from  the  pulp  and  paper  industry  and  greater  use  ot 
polyvinyl  chloride  (PVC)  plastic  products.  Inorganic  chemicalsj 
include  a  large  number  of  items,  with  the  most  important  beingi 
alkalies  and  chlorine,  industrial  gases,  and  inorganic  pigments] 
such  as  titanium  dioxide. 
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TABLE  11-1:    U.S.  Trade  Patterns  in  industrial  Inorganic  Chemicals^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region 

vdl  Uc 

onare,  /o 

Region 

Value 

Share,  % 

NAFTA 

1,822 

28 

NAFTA 

1,629 

27 

Latin  Ainerica 

DoU 

Latin  America 

459 

8 

Western  Europe 

1,512 

23 

Western  Europe 

1,685 

28 

Japan/Chinese  Economic  Area 

1,408 

22 

Japan/Chinese  Economic  Area 

747 

12 

Othf>r  Aqiti 

726 

1 1 

Othpr  AqIp 

9 

Rest  of  world 

389 

6 

Rest  of  world 

1  375 

23 

World 

6,538 

100 

WnrlH 

V  V  U  1 

6  014 

inn 

1  UU 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

1,181 

18 

Canada 

1,364 

23 

Japan 

1,057 

16 

Germany 

611 

10 

Mexico 

641 

10 

Australia 

611 

10 

Belgium 

370 

6 

Russia 

459 

8 

South  Korea 

331 

5 

Japan 

421 

7 

'  SIC  281. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000  " 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


Alkalies  and  Chlorine 

The  principal  products  manufactured  by  the  chlor-alkah  indus- 
try (SIC  2812)  include  chlorine,  caustic  soda,  soda  ash,  st)dium 
bicarbonate,  and  potassium  hydroxide.  Chlorine  and  caustic 
soda  dominate  the  industry,  accounting  for  more  over  8t)  per- 
cent of  total  demand,  and  soda  ash  accounts  for  about  15  per- 
cent. Chlorine  production  totaled  12.8  billion  tons  in  1998, 
down  from  $13.0  billion  tons  in  1997.  Industry  shipments  were 
estimated  at  about  $2.8  billion  in  1998. 


Chlorine  and  caustic  soda  (sodium  hydroxide)  are  manufac- 
tured by  a  chemical  process  called  electrolysis.  This  technique 
is  accomplished  by  passing  electricity  through  brine  (a  salt  and 
water  solution),  triggering  a  chemical  reaction  that  results  in  the 
recombination  of  salt  (sodium  chloride)  and  water  (hydrogen 
and  oxygen)  to  form  chlorine  and  sodium  hydroxide.  The 
process  yields  I.I  parts  of  caustic  soda  to  I  part  of  chlorine. 
Because  chlorine  is  difficult  to  store,  production  is  geared  to 
meet  immediate  demand.  Thus,  the  availability  of  caustic  soda 


TABLE  11-2:    Industrial  Inorganic  Chemicals  (SIC  281)  Trends  and  Forecasts 

iMiillions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments'' 

27,332 

26,339 

25,018 

26,667 

27,741 

28,950 

29,600 

30,300 

31,100 

2.2 

2,4 

2.6 

2.9 

Value  of  shipments  (1992$) 

27,332 

26,092 

24,358 

24,744 

25,052 

26,100 

25.500 

25,800 

26,200 

-2.3 

1.2 

1.6 

1.1 

Total  employment  (thousands) 

103 

93.7 

86.5 

81.8 

80.2 

Production  workers  (thousands) 

54.9 

49.7 

46.7 

45.4 

45.2 

Average  hourly  earnings  ($) 

16.59 

16.93 

17.87 

19.00 

20.74 

Capital  expenditures 

1,553 

1,179 

1,304 

1,708 

2.002 

Product  data 

Value  of  shipments- 

22,090 

21,845 

21,286 

23,992 

24,920 

26,020 

26,600 

27,240 

27,950 

2.2 

2.4 

2.6 

2.9 

Value  of  shipments  (1992$) 

22,090 

21,670 

20,729 

22,064 

22,333 

23,450 

22,900 

23,170 

23,540 

-2.3 

1.2 

1.6 

1.3 

1^  Trade  data 

Value  of  imports 

4,183 

3,998 

4,389 

5,189 

5,882 

5,953 

6,014 

6,100 

6,190 

1.0 

1.4 

1.5 

1.3 

Value  of  exports 

5,324 

4,926 

5,309 

6,145 

6,254 

7,121 

6,538 

6,250 

6,380 

-8.2 

-4.4 

2.1 

0.5 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
ISource:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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is  dictated  by  tiie  level  of  chlorine  production,  creating  cyclical 
problems  in  matching  chlorine  and  caustic  supplies  with 
demand.  Chlorine  is  used  in  the  production  of  both  organic  and 
inorganic  chemicals,  including  chlorinated  solvents,  titanium 
dioxide,  and  propylene  oxide;  as  a  feedstock  in  the  manufacture 
of  PVC:  as  a  pulp  and  paper  bleach;  and  as  a  sanitizing  agent  in 
water  treatment.  Caustic  soda  is  used  in  .soaps  and  detergents, 
water  treatment,  oil  drilling,  and  textiles  and  fibers. 

The  chlor-alkaii  industry  experienced  a  cyclical  downturn 
during  1998  and  through  the  first  half  of  1999  as  prices  deterio- 
rated under  pressure  from  increased  industry  overcapacity  cou- 
pled with  weakness  in  demand  from  the  pulp  and  paper 
industry.  On  an  electrochemical  unit  (ECU)  (a  combined  price 
of  chlorine  and  caustic  soda)  basis,  prices  of  chlor-alkali  prod- 
ucts during  the  first  half  of  1999  were  at  their  lowest  level  in 
over  20  years.  However,  the  market  showed  signs  of  improve- 
ment during  the  second  half  of  that  year,  and  prices  started  to 
firm.  The  better  pricing  environment  reflected  tighter  supply 
and  demand  conditions  as  well  as  improved  demand  from  the 
pulp  and  paper  and  oil  refining  industries.  Prices  also  benefited 
from  short  supplies  caused  by  unplanned  outages  at  several  pro- 
ducers, including  the  effects  of  a  plant  explosion  at  a  key  pro- 
ducer. Demand  from  U.S.  markets  should  continue  to  be 
healthy  over  the  next  few  years. 

Demand  for  PVC.  which  accounts  for  close  to  a  third  of  chlo- 
rine production,  will  be  a  key  driver  of  chlorine  demand  over  the 
coming  years.  The  second  largest  volume  plastic,  PVC,  is  used 
primarily  by  the  housing  and  construction  industries.  The  PVC 
market  has  risen  in  importance  for  the  chlorine  industry  in  recent 
years  as  environmental  regulations  have  affected  chlor-alkali  u.se 
in  solvents,  pesticides,  and  chlorofiuorocarbons  (CFCs). 

Improving  economies  in  Asia  also  should  bolster  this  busi- 
ness in  the  year  2()()().  Over  40  percent  of  U.S.  vinyl  chloride 
(the  raw  material  for  PVC)  production  is  shipped  to  Asian  mar- 
kets. Boosted  by  better  foreign  markets,  worldwide  chlorine 
demand  is  expected  to  expand  2.5  percent  per  year  through 
2002.  By  comparison,  domestic  demand  is  expected  to  grow 
only  1.5  percent  in  that  period. 

As  caustic  soda  production  is  linked  to  chlorine,  the 
1998-1999  slump  in  the  chlorine  market  was  reflected  in  caus- 
tic soda.  Caustic  soda  prices  declined  in  1999,  largely  as  a  result 
of  reduced  demand  from  the  pulp  and  paper  industry,  which 
accounts  for  about  18  percent  of  caustic  soda  production.  Pric- 
ing also  has  been  under  pressure  from  capacity  additions  in  the 
United  States  and  abroad.  New  facilities  were  expected  to  boost 
total  U.S.  chlor-alkali  capacity  about  5  percent  in  1999.  Largely 
as  a  result  of  the  new  plants,  domestic  producers  were  operating 
at  about  91  percent  of  capacity  in  1991,  down  from  98  percent 
in  1997.  Although  operating  rates  in  2000  are  not  likely  to 
improve  much,  increased  demand,  particularly  from  emerging 
markets,  should  help  prices  stay  firm.  Worldwide  demand 
growth  over  the  next  4  years  should  create  a  balance  between 
worldwide  production  and  consumption  and  facilitate  an 
improved  pricing  environment. 

Soda  ash  (sodium  carbonate)  is  a  naturally  occurring  mineral 
whose  primary  use  is  in  glass  production,  which  accounts  for 


nearly  half  of  total  demand.  It  also  is  used  as  a  sodium  source  in 
chemical  production,  as  a  detergent  builder,  in  pulp  and  paper, 
and  in  environmental  and  water  treatment  products.  U.S.  soda 
a.sh  production  dropped  9.8  percent  to  10.7  million  tons  in  1998 
as  the  business  was  affected  by  the  Asian  economic  slowdown. 
Exports  constitute  a  vital  market  for  U.S.  soda  ash  producers, 
accounting  for  about  35  percent  of  total  domestic  production. 

With  exports  to  Asia  accounting  for  nearly  half  of  all  Amer-  1 
ican  soda  ash  exports,  the  Asian  slump  continued  to  affect  this  j 
market  negatively  in  1999,  with  total  production  levels  not  j 
expected  to  vary  appreciably  from  1998  levels.  A  better  perfor-  i 
mance  is  seen  for  the  year  2000,  boosted  by  economic  recovery  ! 
in  Asia  and  improved  demand  from  the  domestic  glass  market.  ' 

Although  the  overall  market  for  soda  ash  in  the  United  States  ' 
is  mature,  demand  from  the  glass  industry  has  picked  up  in  - 
recent  years,  with  a  resurgence  of  glass  usage  in  many  container 
markets.  Accounting  for  about  half  of  U.S.  soda  ash  consump- 
tion, the  glass  industry  has  regained  market  share  in  certain  ' 
glass  container  markets.  Although  competition  from  plastic  ■ 
packaging  and  aluminum  beverage  cans  will  limit  its  growth  in  s 
soft  drink  markets,  glass  remains  the  preferred  bottle  material 
in  the  wine  and  beer  industries,  which  are  experiencing 
respectable  growth.  Demand  for  soda  ash  also  has  increased  » 
from  the  chemical  industry,  where  soda  ash  has  benefited  from  . 
the  increased  price  of  caustic  soda,  opening  up  opportunities  in  , 
swing  markets  that  can  use  either  one  as  a  raw  material. 

Industrial  Gases 

fJemand  for  industrial  gases  in  the  Ltnited  States  is  expected  to  » 
increase  about  5  percent  annually  through  2004,  driven  primar-  'j 
ily  by  growth  in  large- volume  gases  such  as  nitrogen,  oxygen.  ] 
and  hydrogen.  Other  important  gas  products  include  carbon  j 
dioxide,  argon,  acetylene,  and  helium.  Niche  markets  exist  for  j 
krypton,  neon,  and  xenon.  Oxygen  is  used  extensively  to  fire  'jl 
kilns  in  the  steel  and  building  products  industries,  and  liquid  i 
oxygen  and  licjuid  hydrogen  are  used  in  rocket  fuel.  Nitrogen  is  ! 
used  in  the  brewing  industry,  rubber  tire  industry,  and  other  ii 
industries,  and  argon  is  used  in  the  manufacture  of  stainless  I 
steel  and  in  fluorescent  light  bulbs. 

Production  of  nitrogen  increased  4.2  percent  in  1998,  but  unit  "I  I 
volumes  of  hydrogen  dropped  9. 1  percent  and  oxygen  produc-  / 
tion  fell  5.1  percent.  Demand  for  industrial  gases  will  continue  - 
to  be  heavily  reliant  on  the  chemical,  oil  refining,  and  primary 
metals  industries.  However,  the  strongest  gains  will  occur  in  the  ;! 
electronics  industry  and  in  smaller  niche  markets  such  as  oil 
recovery  and  water  treatment  applications.  Hydrogen  has  been'!' 
one  of  the  fastest-growing  sectors  in  this  market  in  recent  years,  1 
boosted  by  rising  demand  from  the  oil  refining  industry,  which  j 
uses  hydrogen  to  process  crude  oil  and  oil  residues. 

An  important  technological  development  in  the  industrial  gas* 
industry  involves  the  continuing  diffusion  of  noncryogenic  air 
separation  technology,  particularly  membrane  systems,  pressure^ 
swing  adsorption  (PSA),  and  vacuum  PSA.  Although  more  tra-^ 
ditional  cryogenic  air  separation  technology  will  retain  the  high- 
volume  and  high-purity  segments  of  the  industrial  gas  market,]  s 
noncryogenic  methods  otfer  a  highly  cost-effective  alternative 
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lor  sniiillLM-  cusIoihl'is  lor  the  iiiaior  ;ilmospiioric  gases:  nitroiicn 
and  oxygen.  Those  developments  have  prompted  gas  eustomers 
to  reevaluate  their  purity  requirements  and  methods  of  delivery, 
and  most  major  gas  eompanies  now  olTer  customers  on-site  non- 
cryogenic  options  in  areas  where  those  methods  can  result  in 
substantial  cost  savings. 

Although  the  chemical  and  primary  metal  industries  are 
mature  markets,  gas  demand  from  those  markets  exceeds  secular 
growth  in  end-market  chemicals  and  metals,  reflecting  greater 
usage  of  industrial  gases  comparetl  with  competing  materials. 
h"or  example,  the  use  of  nitrogen  lor  merting  applications  in  the 
chemicals  industry  is  growing  as  a  result  of  the  greater  availabil- 
ity of  less  costly  noncryogenie  materials.  Meanwhile,  hydrogen 
is  llnding  greater  use  in  petrttlcum  rellneries  becau.se  of  ("lean  Air 
Act  mandates  that  necessitate  the  hydrosulfuri/ation  of  petro- 
leum products  to  produce  cleaner-burning  fuels. 

Oxygen  is  by  far  the  largest-volume  gas  used  in  the  production 
I   ot  primary  metals,  where  it  fuels  the  basic  oxygen  furnaces  that 
I   convert  pig  iron  into  steel  as  well  as  blast  furnaces  and  open 
j   hearth  furnaces.  Using  oxygen  instead  of  air  in  furnaces  enhances 
combustion,  reduces  energy  consumption,  and  reduces  emis- 
sions, particularly  of  nitrous  oxides.  These  advantages  are  pro- 
moting the  use  of  oxygen  in  combustion  processes  in  many  other 
industries,  such  as  glass  manufacturing.  Oxygen  and  acetylene 
also  provide  combustible  heat  sources  in  welding  operations, 
while  carbon  dioxide,  argon,  and  helium  are  used  as  shielding 
gases  to  protect  the  welding  surface. 

The  electronics  industry  will  remain  a  leading  outlet  tor  high- 
purity  gases,  particularly  nitrogen,  which  is  used  to  create  an 
o\ygen-free  atmosphere  that  is  conducive  to  the  production  of 
sensitive  components  such  as  semiconductors  and  printed  circuit 
hoards.  Nitrogen  also  is  being  u.sed  in  new  packaging  materials 
ihat  provide  longer  shelf  lives  for  perishable  foods  and  bever- 
ages. However,  oil  recovery  will  remain  the  market's  most 
lapidly  expanding  sector,  boosted  by  the  cost-effectiveness  of 
using  gases  such  as  nitrogen  and  carbon  dioxide  to  improve 
\ields. 

Exports  in  most  industrial  gases  are  not  significant  because 
of  prohibitively  high  shipping  costs.  However,  foreign  trade  is 
nnportant  in  niche  gases  such  as  helium.  With  its  large  natural 
deposits,  the  United  States  holds  a  dominant  world  position  in 
the  supply  of  helium. 

I  Pigments  and  Other  Inorganic  Chemicals 

As  most  of  their  major  markets  are  relatively  mature,  growth  in 
I    demand  for  inorganic  pigments  and  other  inorganic  chemicals 

is  not  expected  to  exceed  growth  in  GDP  in  the  foreseeable 
1    future.  The  U.S.  market  for  other  inorganic  chemicals  includes 

commodity  products  such  as  sodium  and  potassium  chemicals, 
i  aluminum  compounds,  and  inorganic  pigments.  Hundreds  of 
[  1  chemical  compounds  can  be  formed  by  utilizing  sodium  and 
e  I  potassium  chemicals  because  of  their  high  reactivity,  which 
1-  l(  allows  them  to  combine  with  numerous  other  chemicals.  Key 
1.  end  markets  include  the  water  treatment,  pulp  and  paper,  fertil- 
;l,  j  izer,  soap  and  detergent,  food  and  beverage,  metals,  textile,  and 
,e   leather  processing  industries. 


Consumption  of  aluminum  compounds  such  as  aluminum 
oxide,  aluminum  hydroxide,  and  aluminum  sulfate  is  expected 
to  roughly  track  growth  in  Cii)!^.  Aluminum  oxide  'alumina) 
should  benefit  from  growing  demand  lor  aluminum  metal  in  the 
packaging,  transportation,  construction,  and  electrical  equip- 
ment and  electronics  markets.  Aluminum  hydroxide  is  increas- 
ing its  share  ol  the  flame  retardant  products  market  because  of 
its  environmental  advantages  over  competing  products,  particu- 
larly halogenated  flame  retardants.  Demand  lor  aluminum  sul- 
fate (alum)  will  benetlt  from  growing  concern  about  the 
presence  of  organic  carbon  in  water  supplies.  Municipal  and 
industrial  water  treatment  facilities  are  expected  to  increase  their 
use  of  alum  to  enhance  organic  carbon  removal  via  coagulation. 

Since  the  Llnited  States  has  virtually  no  commercially  sig- 
nificant deposits  of  bauxite,  the  ore  Irom  which  aluminum 
metal  and  chemicals  are  made,  basic  bauxite  demand  will  con- 
tinue  to  be  satisfied  by  foreign  sources,  primarily  Jamaica  and 
Suriname.  However,  the  United  States  is  largely  self-sufficient 
in  downstream  aluminum  compounds,  including  alumina,  alu- 
minum sulfate,  and  aluminum  hydroxide. 

Demand  for  titanium  dit)xide,  the  largest-volume  inorganic 
pigment,  is  expected  to  be  somewhat  stronger  than  that  for  most 
other  pigments,  stimulated  by  its  unique  qualities  and  increased 
demand  from  the  pulp  and  paper  industry.  Used  as  the  primary 
white  pigment  in  paper  and  paperboard.  plastics,  synthetic  rub- 
ber, and  coatings,  titanium  dioxide  has  an  extremely  high  abil- 
ity to  retlecl  light  and  add  brightness  to  products.  After  showing 
annual  compound  growth  of  ^  to  4  percent  through  1997,  pro- 
duction of  titanium  dioxide  slipped  0. 1  percent  in  1998,  primar- 
ily as  a  result  of  reduced  shipments  to  Asia,  which  accounts  for 
about  25  percent  of  world  demand.  After  another  indicated 
modest  decline  in  1999,  demand  should  grow  in  the  range  of  2 
to  3  percent  through  2()().\ 

The  global  titanium  dioxide  industry  has  exhibited  increased 
merger  and  acquisition  activity  in  recent  years  as  companies 
sought  to  Join  forces  to  compete  more  effectively  during  the 
downturn  experienced  in  1998  and  1999.  Consolidation  activity 
also  has  been  a  response  to  a  weaker  pricing  environment 
resulting  from  substantial  overcapacity,  which  has  left  produc- 
ers with  eroding  margins  despite  robust  growth  in  demand. 


INDUSTRIAL  ORGANIC  CHEMICALS  

This  subsector  covers  developments  in  the  industrial  organic 
chemicals  industiy  (SIC  286),  which  includes  organic  dyes 
and  pigments,  aromatics  such  as  benzene  and  toluene,  gum 
and  wood  chemicals,  pesticides,  alcohols,  and  various  cyclic 
intermediates,  such  as  cumene,  cyclohexane,  and  styrene, 
along  with  many  other  organic  chemicals.  All  organic  chem- 
icals contain  carbon  and  come  in  liquid  and  solid  forms. 

Global  Industry  Trends 

Consisting  primarily  of  petrochemicals,  dyes,  and  pigments,  the 
global  organic  chemical  market  is  becoming  increasingly  com- 
petitive as  new  suppliers  emerge  from  developing  nations. 
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Although  traditionally  dominated  by  the  United  States,  Ger- 
many, and  Japan,  this  sector  has  had  considerable  capacity 
added  in  recent  years  from  companies  in  Asia,  the  Middle  East, 
and  Latin  America.  That  trend  should  continue  despite  the 
recent  financial  crisis  in  Asia. 

The  global  petrochemical  industry  had  a  tough  year  in  1998 
as  it  was  beset  by  worldwide  overcapacity,  declining  prices,  and 
reduced  shipments  to  Asian  markets.  Although  lingering  finan- 
cial difficulties  in  Asia  continued  to  affect  this  business  in  the 
first  half  of  1999,  substantial  price  hikes  implemented  during 
that  year  should  help  top  line  comparisons  in  the  year  2000.  In 
1999,  international  price  increases  in  major  petrochemical 
products  were  triggered  by  increases  in  raw  material  (naphtha) 
prices  and  increasing  demand  from  some  markets.  The  chemi- 
cal industry  is  sensitive  to  changes  in  oil  and  gas  prices,  as  both 
of  those  materials  represent  basic  chemical  feedstocks  and  key 
energy  sources  that  fuel  manufacturing  processes. 

With  important  derivatives  uses  in  plastics  and  fibers,  ethyl- 
ene is  the  largest-selling  organic  chemical.  Rellecting  higher  oil 
feedstock  costs  and  better  supply  and  demand  conditions,  eth- 
ylene prices  rose  materially  in  1999.  According  to  estimates  by 
SRI  Consulting,  ethylene  feedstocks  should  be  adequate  to 
meet  world  demand  through  200.^  despite  projected  growth  in 
demand  of  4  percent  per  year  and  growth  of  2  percent  in  the  rate 
of  global  production. 

U.S.  Industry  Outlook 

Key  factors  affecting  the  U.S.  organic  chemical  industry 
include  the  prospects  for  key  end-u.se  markets  and  competition 
from  foreign  producers.  As  a  result  of  the  commodity  nature  of 
many  of  these  chemicals,  currency  fluctuations  also  play  an 
important  role  in  global  shipment  patterns.  Industrial  organic 


chemicals  are  used  primarily  in  the  production  of  fuels,  plastics, 
fibers,  elastomers,  fertilizers,  and  a  broad  range  of  other  chem- 
ical products.  Organic  chemicals  encompass  a  broad  range  of 
products,  the  majority  of  which  are  intermediates  in  the  pro- 
duction of  other  chemicals. 

After  rising  for  many  years,  production  of  industrial  organic 
chemicals  dropped  5.7  percent  in  1998,  largely  reflecting  the 
downturn  in  petrochemical  production  and  the  reduced  export 
opportunities  caused  by  recession  in  key  Asian  economies. 
Exports  of  organic  chemicals,  a  good  deal  of  which  are  shipped  to 
the  Far  East,  dropped  almost  9  percent  in  1998  (see  Table  1 1-3). 
Organic  chemical  production  continued  to  slide  in  1999, 
although  the  rate  of  decline  subsided  somewhat.  With  recovery  in 
Asian  economies,  total  domestic  industrial  organic  chemicals 
producfion  was  expected  to  decline  modestly  in  1999. 

However,  some  improvement  is  projected  for  the  year  2000. 
with  growth  increasing  almost  3  percent  annually  through  2004. 
That  gain  should  reflect  a  cyclical  upturn  in  the  petrochemical 
industry  and  improvement  in  the  overall  global  economy.  The 
United  States  is  expected  to  remain  a  net  expt)i1er  t)f  organic 
chemicals  but  will  have  a  significantly  smaller  surplus  than  that 
w  hich  it  averaged  over  the  last  decade  because  of  strong  competi- 
tion trom  export-oriented  producers  in  Asia  and  the  Middle  East. 

The  trade  balance  in  industrial  organic  chemicals  has  eroded 
in  recent  years,  with  the  value  of  exports  exceeding  that  of 
imports  by  only  5  percent  in  1998.  Important  export  markets  are 
western  Europe.  33  percent;  Canada  and  Mexico.  26  percent; 
east  Asia.  14  percent;  Latin  America,  13  percent;  and  other 
regions.  14  percent  (see  Table  11-4).  About  45  percent  of 
imports  came  from  western  Europe,  17  percent  from  Japan  and 
China.  12  percent  from  Canada  and  Mexico,  7  percent  from 
Latin  America,  and  14  percent  from  the  rest  of  the  world. 


TABLE  1 1-3:    industrial  Organic  Chemicals  (SIC  286)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994        1995        1996        1997'       1998'       1999'       2000^      97-98     98-99     99-00  96-00" 


Industry  data 


Value  of  shipments'' 

64,397 

64,280 

70,096 

76,729 

75,672 

77,100 

76,500 

78,600 

80,900 

-0.8 

2.7 

2.9 

1.7 

Value  of  shipments  (1992$) 

64,397 

61,826 

65,700 

66,020 

63,902 

66,250 

65,500 

66,550 

67,750 

-1.1 

1.6 

1.8 

1.5 

Total  employment  (thousands) 

125 

123 

116 

118 

126 

Production  workers  (thousands) 

72.3 

72.9 

68.5 

69,7 

74.7 

Average  hourly  earnings  ($) 

18.55 

18.68 

19.98 

20.31 

21.30 

Capital  expenditures 

4,791 

4,061 

3,554 

4,923 

6,269 

Product  data 

Value  of  shipments^ 

59,451 

59,912 

65,889 

73,247 

71,478 

72,850 

72,300 

74,300 

76,450 

-0.8 

2.8 

2.9 

1.7 

Value  of  shipments  (1992$) 

59,451 

57,724 

61,955 

63,234 

60,931 

62,600 

61,900 

62,900 

64,700 

-1.1 

1.6 

2.9 

1.5 

Trade  data 

Value  of  imports 

8,179 

8,327 

9,807 

12,276 

13,823 

15,774 

15,364 

16,000 

16,300 

-2.6 

4.1 

1.9 

4.2 

Value  of  exports 

11,536 

11,839 

13,953 

17,560 

16,158 

17,775 

16,238 

16,800 

17,400 

-8.6 

3.5 

3.6 

1.9 

'  Estimate  except  imports  and  exports. 
■  Estimate. 
'  Forecast. 

■*  Compound  annual  rate. 

'•  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  11-4:    U.S.  Trade  Patterns  in  Industrial  Organic  Chemicals^  in  1998 

(millions  of  dollars;  percent) 


C  A|JUr  la 

Imports 

Region' 

Value^ 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

4,233 

26 

NAFTA 

1,810 

12 

Latin  America 

2,148 

13 

Latin  America 

1,042 

7 

Western  Europe 

5,284 

33 

Western  Europe 

6,884 

45 

Japan/Chinese  Economic  Area 

2,299 

14 

Japan/Chinese  Economic  Area 

2,626 

17 

Other  Asia 

1,435 

9 

Other  Asia 

794 

5 

Rest  of  world 

839 

5 

Rest  of  world 

2,209 

14 

World 

16,238 

100 

World 

15,364 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

2,510 

15 

Japan 

2,073 

13 

Mexico 

1,723 

11 

Germany 

1,491 

10 

Belgium 

1,246 

8 

Canada 

1,325 

9 

Netherlands 

1,137 

7 

United  Kingdom 

956 

6 

Japan 

1,088 

7 

France 

908 

6 

'  SIC  286. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000  " 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


Dyes  and  Organic  Pigments 

Domestic  demand  for  dyes  and  t)rganic  pigments  in  the  United 
States  is  projected  to  rise  about  2  percent  annually  over  the  next 
3  years,  bolstered  by  growth  in  key  end  markets  such  as  pack- 
aging and  printing  inks.  Growth  in  demand  for  organic  dyes 
also  has  been  stimulated  by  ongoing  shifts  from  inorganic  to 
organic  pigments.  However,  other  important  markets,  such  as 
plastics  and  paints  and  coatings,  are  expected  to  continue  to  be 
restricted  by  stringent  environmental  regulations  that  have  fos- 
icred  the  use  of  other  products.  Demand  from  textile  markets 
also  has  been  muted  in  recent  years. 

The  U.S.  organic  pigments  business  also  has  been  hampered 
by  heightened  import  competition  from  low-cost  overseas  pro- 
ducers of  colorants.  Competition  from  developing  countries, 
particularly  India.  China,  and  other  Asia-Pacific  nations,  has 
been  especially  prevalent  in  the  textiles  sector,  the  largest  end 
use  for  colorants,  because  of  increased  organic  pigment  pro- 
duction in  those  countries  to  support  their  growing  textile  mar- 
kets. U.S.  producers  also  have  expanded  their  operations  in  the 
Asia-Pacific  region  to  take  advantage  of  lower  labor,  environ- 
mental compliance,  and  other  costs. 

Foreign  trade  is  significant  in  the  organic  colorants  industry, 
with  the  dye  sector  being  affected  more  significantly  than  the 
organic  pigments  sector.  The  United  States  is  expected  to  main- 

I  tain  its  position  as  a  net  importer  of  dyes  and  organic  pigments, 
although  exports  are  expected  to  increase  much  more  rapidly  in 

fthe  years  ahead.  Western  Europe  should  remain  a  dominant 
supplier  to  the  United  States,  although  less  expensive  organic 

ll colorants  (particularly  textile  dyes)  from  Asia-Pacific  countries 
should  continue  to  apply  downward  pressure  on  most  dyestuff 

'/prices,  squeezing  profit  margins  for  U.S.  manufacturers.  West- 

|iem  Europe,  Canada  and  Mexico,  and  the  Asia-Pacific  region 

fiare  expected  to  reiTiain  the  most  significant  markets  for  U.S. 

I  exports  of  dyes  and  organic  pigments. 


AGRICULTURAL  CHEMICALS 


Fertilizers 

World  consumptit)n  of  fertilizers  totaled  136.1  million  tons  in 
the  1997-1998  growing  season,  up  1.3  percent  from  the  com- 
parable 1996-1997  season,  according  to  data  provided  by  the 
International  Fertilizer  Industry  Association  (IFA).  Nitrogen 
fertilizers  accounted  for  .39  percent  of  wt)rld  fertilizer  consump- 
tion, phosphate  fertilizers  for  24  percent,  and  potash  fertilizers 
for  1 7  percent. 

The  fertilizer  industry  is  a  relatively  mature  business  in  the 
United  States,  reflecting  stagnancy  or  modest  growth  in  the 
underlying  American  farm  economy.  The  overall  fertilizer  busi- 
ness is  highly  seasonal,  with  the  most  sales  occuiTing  before  the 
spring  and  fall  plantings.  Domestic  demand  is  largely  a  function 
of  the  amount  of  acreage  planted,  with  farmers"  planting  deci- 
sions importantly  inHuenced  by  grain  prices,  federal  support 
programs,  and  weather  conditions.  Other  impoitant  factors 
affecting  this  business  include  carryover  inventories  from  the 
previous  year,  production  costs,  environmental  concerns,  and 
soil  moisture.  A  bumper  crop  in  the  previous  year  typically 
results  in  lower  prices  and  reduced  plantings  in  the  current  year. 
However,  when  favorable  weather  causes  increased  grain  and 
bean  yields,  additional  fertilizer  application  is  needed  in  the 
current  year  to  compensate  for  soil  nutrient  depletion. 

Foreign  business  is  important,  representing  about  one-third 
of  U.S.  industry  shipments  (see  Tables  1 1-5  and  I  1-6).  Thus, 
changes  in  economic  conditions  abroad  and  fluctuations  in  cur- 
rency exchange  rates  can  materially  affect  the  fertilizer  busi- 
ness. China  accounts  for  close  to  33  percent  of  U.S.  fertilizer 
exports;  other  Asia-Pacific  markets.  37  percent:  Latin  America, 
25  percent;  and  all  other  markets,  5  percent. 

After  4  years  of  increased  volume,  world  fertilizer  consump- 
tion was  expected  to  decline  fractionally  in  1999  and  remain  flat 


Chemicals  and  Allied  Products  11-7 


TABLE  1 1-5:    Agricultural  Chemicals  Except  Fertilizer  Mixing  (SIC  2873,  2874,  2879)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments^ 

16,637 

16,669 

18,479 

19,862 

20,963 

20,740 

21,110 

21,450 

21,750 

1.8 

1.6 

1.4 

0.9 

2873  Nitrogenous  fertilizers 

3,177 

3,467 

4,246 

4,446 

4,376 

3,960 

4,040 

4,100 

4,140 

2.0 

1.5 

1.0 

-1.4 

2874  Phosphatic  fertilizers 

4,318 

3,648 

4,597 

5,337 

5,684 

5,860 

6,030 

6,120 

6,180 

2.9 

1.5 

1.0 

2.1 

2879  Agricultural  chemicals 

not  elsewhere  classified 

9,142 

9,554 

9,636 

10,079 

10,903 

10,920 

11,040 

11,230 

11,430 

1.1 

1.7 

1.8 

1.2 

Value  of  shipments  (1992$) 

16,637 

16,637 

16,569 

16,341 

16,825 

16,725 

16,970 

17,250 

17,500 

1.5 

1.6 

1.4 

1.0 

2873  Nitrogenous  fertilizers 

3,177 

3,340 

3,617 

3,267 

3,196 

2,890 

2,950 

3,000 

3,030 

2.1 

1.7 

1.0 

-1.3 

2874  Phosphatic  fertilizers 

4,318 

4,155 

4,152 

4,083 

4,031 

4,220 

4,300 

4,360 

4,400 

1.9 

1.4 

0.9 

2.2 

2879  Agricultural  chemicals 

not  elsewhere  classified 

9,142 

9,142 

8,800 

8,991 

9,597 

9,615 

9,720 

9,890 

10,070 

1.1 

1.7 

1.8 

1.2 

Total  employment  (thousands) 

33.3 

32.7 

31.8 

30.7 

29.1 

2873  Nitrogenous  fertilizers 

7.0 

7.0 

8.0 

7.3 

7.5 

2874  Phosphatic  fertilizers 

9.5 

9.4 

8.5 

8.6 

7.8 

2879  Agricultural  chemicals 

not  elsewhere  classified 

16.8 

16.3 

15.3 

14.8 

13.8 

Production  workers  (thousands) 

21.0 

20.5 

20.4 

20.3 

18.7 

2873  Nitrogenous  fertilizers 

4.7 

4.7 

5.4 

5.1 

5.1 

2874  Phosphatic  fertilizers 

6.7 

6.6 

6.2 

6.5 

5.8 

2879  AgricLiltural  chemicals 

not  elsewhere  classified 

9.6 

9.2 

8.8 

8.7 

7.8 

Average  hourly  earnings  ($) 

15.00 

15.79 

17.41 

17.89 

18.09 

2873  Nitrogenous  fertilizers 

15.66 

16.11 

16.69 

16.37 

16.95 

2874  Phosphatic  fertilizers 

13.84 

14.70 

16.69 

16.75 

17.30 

2879  Agricultural  chemicals 

not  elsewhere  classified 

15.57 

16.41 

18.40 

19.85 

19.45 

Capital  expenditures 

944 

692 

633 

688 

967 

2873  Nitrogenous  fertilizers 

209 

186 

175 

176 

305 

2874  Phosphatic  fertilizers 

307 

150 

159 

194 

200 

2879  Agricultural  chemicals 

not  elsewhere  classified 

o  1  o 

463 

Product  data 

Value  of  shipments^ 

15,743 

15,871 

17,548 

19,368 

20,265 

20,000 

20,370 

20,700 

20,990 

1.9 

1.6 

1.4 

0.9 

2873  Nitrogenous  fertilizers 

3,589 

3,737 

4,428 

4,761 

4,864 

4,405 

4,500 

4,570 

4,620 

2.2 

1.6 

1.1 

-1.3 

2874  Phosphatic  fertilizers 

3,929 

3,397 

4,272 

4,983 

5,364 

5,535 

5,700 

5,790 

5,850 

3.0 

1.6 

1.0 

2.2 

2879  Agricultural  chemicals 

not  elsewhere  classified 

8,225 

8,737 

8,848 

9,623 

10.038 

10,060 

10,170 

10,340 

10,520 

1.1 

1.7 

1.7 

1.2 

Value  of  shipments  (1992$) 

15,743 

15,830 

15,711 

15,896 

16,193 

16,000 

16,240 

16,500 

16,730 

1.5 

1.6 

1.4 

0.8 

2873  Nitrogenous  fertilizers 

3,589 

3,600 

3,772 

3,498 

3,553 

3,220 

3,290 

3,340 

3,370 

2.2 

1.5 

0.9 

-1.3' 

2874  Phosphatic  fertilizers 

3,929 

3,869 

3,859 

3,813 

3,804 

3,930 

4,010 

4,070 

4,110 

2.0 

1.5 

1.0 

2.0 

2879  Agricultural  chemicals 

not  elsewhere  classified 

8,225 

8,361 

8,080 

8,585 

8,837 

8.850 

8,940 

9,090 

9,250 

1.0 

1.7 

1.8 

1.1 

Trade  data 

Value  of  imports 

1,521 

1,801 

2,253 

2,536 

2,594 

2,556 

2,632 

2,703 

2,784 

3.0 

2.7 

3.0 

1.8 

Value  of  exports 

3,598 

3,051 

4,039 

4,734 

4,635 

4,874 

5,222 

5.551 

5,928 

7.1 

6.3 

6.8 

6.3 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


in  the  year  2000.  The  fertihzer  business  has  been  hurt  by  slug- 
gish demand  in  the  United  States,  economic  problems  in  Asia, 
and  excess  global  capacity  tor  key  products  such  as  ammonia 
and  diammonium  phosphate  (DAP).  Reflecting  reduced  acreage 
for  com  and  certain  other  crops.  DAP  consumption  dropped  an 
estimated  3  percent  in  the  1998-1999  grovv-ing  season. 


Domestic  dollar  fertilizer  shipments  are  expected  to  posu 
another  decline  in  the  year  2000  as  continued  high  grain  inven- 
tories and  depressed  grain  prices  are  expected  to  weaken  fertil-j 
izer  demand  in  the  1999-2000  growing  season.  Planted  con:j 
and  wheat  acreage  dropped  about  2.6  percent  in  the  1998-199^1 
season,  and  a  drop  of  3.7  percent  is  expected  for  1999-2000 


11-8    U.S.  Industry  &  Trade  Outlook  2000 


TABLE  11-6:    U.S.  Trade  Patterns  in  Agricultural  Chemicals^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share,  % 

Region'^ 

Value'' 

NAFTA 

1,181 

23 

NAFTA 

1,456 

55 

Latin  America 

982 

19 

Latin  America 

300 

1 1 

Western  Europe 

444 

8 

Western  Europe 

473 

18 

Jap3 n/Ch inese  Economic  Area 

1  '^Ql 

Japan/Chinese  Economic  Area 

62 

2 

Other  Asia 

817 

16 

Other  Asia 

14 

1 

Rest  of  world 

407 

8 

Rest  of  world 

327 

12 

World 

5,222 

100 

World 

2,632 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

China 

1,093 

21 

Canada 

1,368 

52 

Canada 

923 

18 

Trinidad  and  Tobago 

245 

9 

Brazil 

415 

8 

Germany 

200 

8 

Australia 

318 

6 

Russia 

112 

4 

India 

309 

6 

Mexico 

88 

3 

"  '  SIC  2873,  2874,  2879. 

for  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 

.Durce;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


I'ianted  acreage  for  corn  rose  fractionally  to  80.2  million  acre.s 
III  the  1999  growing  season,  while  plantings  for  soybeans 
increased  2.9  percent  to  72.0  million  acres.  Farmers  have  opted 
Id  plant  more  soybeans  in  recent  years  because  of  attractive 
["irices  and  new  findings  of  soil  benefits  from  the  annual  rotation 
of  soybeans  with  corn. 

Nitrogen  is  the  most  commonly  used  feililizer,  with  anhy- 
,  drous  ammonia  being  the  principal  ingredient  in  most  nitrogen 
fertilizers.  Anhydrous  ammonia  is  produced  by  combining 
atmospheric  nitrogen  with  methane.  Another  related  nitrogen  fer- 

I'  tilizer  is  urea,  a  combination  of  anhydrous  ammonia  and  carbon 
dioxide.  Because  nitrogen-based  compounds  evaporate  from  the 
soil,  nitrogen  fertilizers  must  be  applied  each  year,  resulting  in  a 
relatively  stable  market  tor  this  ct)mmodity.  Phosphate  fertilizers 
,iare  derived  from  phosphate  rock.  Phosphate  rock  is  combined 
j  with  sulfuric  acid  to  yield  phosphatic  acid,  which  is  further 
processed  into  DAP,  the  most  widely  used  phosphatic  fertilizer. 
Potash  is  mined  primarily  from  deposits  of  potassium  salts  in 
Canada,  Germany,  Russia,  the  United  States,  and  Israel. 

World  phosphate  production  rose  about  3  percent  in  1998. 
(according  to  IMC  Global  estimates,  with  U.S.  producers 
accounting  for  4 1  percent  of  world  concentrated  phosphate  pro- 
duction. The  industry's  current  phosphoric  acid  capacity  uti- 
I  'lization  rate  is  about  77  percent,  with  utilization  expected  to 
remain  in  that  area  over  the  next  few  years,  according  to  IMC 
Global.  However,  by  2005.  utilization  should  reach  85  percent 
':■  lias  supply  and  demand  conditions  are  more  closely  matched. 

The  LInited  States  exports  about  55  percent  of  its  phosphate 
'ifertilizer  production,  with  about  30  percent  of  that  volume 
1  igoing  to  China.  About  one-tlfth  of  U.S.  nitrogen  fertilizer  pro- 
il  duction  is  exported.  Despite  its  leading  position,  the  United 
irt  Instates  is  expected  to  relinquish  its  dominant  position  in  phos- 
"  iphate  fertilizers  to  Morocco  eventually.  With  its  phosphate 


losits  estimated  at  over  50  percent  of  world  rock  phosphate 


reserves,  Morocco  is  currently  the  largest  phosphate  rock 
exporter,  with  most  of  its  production  going  to  Europe.  China, 
the  former  Soviet  Union,  and  India  are  also  large  phosphate  fer- 
tilizer producing  countries. 

World  potash  production  increased  about  2  percent  in  1998. 
North  America  is  the  leading  producer  and  expt)rter  of  potash 
products.  Over  95  percent  of  world  potash  output  in  1998  con- 
sisted of  potassium  chloride  or  muriate  of  potash,  with  the  rest 
consisting  mostly  of  potassium-based  sulfate  products.  Accord- 
ing to  IMC  Global,  world  potash  consumption  is  expected  to  grow 
1 2  percent  while  capacity  is  expected  to  rise  only  6  percent,  result- 
ing in  higher  operating  rates  and  firmer  prices.  Overall  potash 
consumption  should  track  growth  rates  in  the  world  economy. 

Despite  prospects  for  stagnant  or  declining  levels  of  fertilizer 
consumption  in  the  United  States  and  western  Europe,  develop- 
ing nations  in  Asia  and  Latin  America  represent  important  growth 
markets  for  fertilizers.  According  to  the  IFA,  Asian  countries 
accounted  for  48  percent  of  fertilizer  consumption.  North  Amer- 
ica for  16  percent,  western  Europe  for  16  percent,  Latin  America 
for  S  percent,  and  other  areas  for  1 2  percent  in  1 998- 1 999. 

Strong  demographic  growth,  rising  income  levels,  and 
efforts  to  improve  diets  and  general  standards  of  living  in  devel- 
oping areas  in  Asia.  Latin  America,  and  Africa  should  foster 
greater  production  of  grains  and  other  produce.  This  should 
result  in  increased  use  of  fertilizers  to  lift  production.  The  total 
world  population  is  projected  to  grow  from  6  billion  in  1999  to 
over  7  billion  in  2010,  with  most  of  the  growth  occurring  in 
emerging  or  third  world  countries.  Asia  cuirently  accounts  for 
about  half  of  world  fertilizer  consumption. 

Pesticides 

After  several  years  of  declining  sales,  the  $31  billion  worldw  ide 
pesticide  market  was  expected  to  increase  slightly  (less  than  I 
percent)  in  1 999.  according  to  data  provided  by  Wood  Mackenzie 
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Consultants,  a  research  firm  in  Edinburgh,  Scotland.  Although 
demand  has  remained  sluggish  in  the  United  States  and  western 
Europe,  shipments  have  benefited  from  improved  demand  condi- 
tions in  developing  countries  in  Latin  America  and  east  Asia. 
Demand  fiom  Asian  markets  was  depressed  in  1998  by  economic 
problems  and  unfavorable  weather  conditions. 

Pesticides  are  chemical  agents  that  are  used  to  destroy  or 
repel  plant  or  animal  pests,  with  herbicides,  insecticides,  and 
fungicides  representing  the  principal  product  categories.  The 
United  States  is  the  leading  global  manufacturer  of  chemical 
pesticides,  with  Germany  and  Japan  also  being  important  pro- 
ducers. North  America  is  the  largest  geographic  market  for 
pesticides,  accounting  for  32  percent  of  1998  global  sales, 
according  to  Wood  Mackenzie.  Other  important  markets  are 
western  Europe  (26  percent  of  1998  sales),  the  Far  East  ( 1 8  per- 
cent), Latin  America  ( 16  percent),  and  other  areas  (8  percent). 
Leading  global  pesticide  producing  corporations  include 
Novartis,  Monsanto,  Astra-Zeneca  Corp.,  Dupont.  AgrEvo, 
Bayer,  Rhone-Poulenc,  Dow  Chemical,  BASF,  the  Cyanamid 
division  of  American  Homes  Products,  and  FMC  Corp. 

Global  sales  of  insecticides  and  herbicides  were  relatively 
unchanged  in  1998.  but  demand  for  fungicides  improved  as  fun- 
gus outbreaks  increased  as  a  result  of  wet  weather  conditions  in 
Europe  and  Japan.  By  contrast,  weather  conditions  reduced  insect 
infestation  in  North  America,  Europe,  and  Japan,  resulting  in  a 
reduced  need  for  insecticides  and  herbicides  in  those  markets. 

Greater  use  of  insect-resistant  cotton  and  herbicide-resistant 
food  crops  also  has  affected  the  overall  pesticide  business. 
Genetically  engineered,  or  transgenic,  plants  have  been  devel- 
oped that  have  resistance  to  insects,  herbicides,  and  plant  dis- 
eases, reducing  the  need  for  conventional  pesticides.  Led  by 
Monsanto,  many  companies  have  developed  transgenic  seeds 
for  corn,  cotton,  and  soybeans.  About  one-half  of  all  soybean 
and  corn  acreage  planted  in  the  United  States  today  is  used  to 
grow  genetically  modified  seeds.  Approximately  one-third  of 
that  output  is  exported,  primarily  to  markets  in  Europe  and 
Japan.  Although  U.S.  producers  argue  that  transgenic  seeds 
provide  important  quality  and  cost  advantages,  there  is  growing 
opposition  to  those  products,  especially  in  Europe,  because  of 
consumer  apprehensions  and  environmental  concerns. 

Total  domestic  sales  of  U.S. -made  and  miported  pesticides 
grew  1.1  percent  to  $8.95  billion  in  1998,  according  to  the 
American  Crop  Protection  Association  (ACPA).  Exports  of 
U.S. -made  pesticides  totaling  $2.86  billion  were  essentially 
unchanged  from  the  level  in  1997.  With  this  business  affected  by 
price  erosion  caused  by  weak  markets  and  increasing  use  of 
genetically  modified  seeds,  many  companies  are  exploring  ways 
to  divest  or  merge  their  agrochemical  businesses.  Increased  con- 
solidation is  anticipated  in  this  market  in  the  years  ahead. 

Corn  represents  the  largest  single  market  for  crop  protection 
products,  accounting  for  26  percent  of  domesfic  pesticide  sales 
in  1998.  Other  important  crop  markets  in  that  year  included  soy- 
beans (17  percent),  cotton  (8  percent),  small  grains  (5  percent), 
and  vegetables  (4  percent).  The  balance  (40  percent)  was  com- 
posed largely  of  fruits,  rice,  sorghum,  peanuts,  and  potatoes. 
Revenues  from  pesticides  designed  for  use  in  the  home,  garden, 
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turf,  and  other  noncrop  categories  totaled  $1.64  billion  in  1998. 
representing  14  percent  of  total  domestic  pesticide  sales. 

The  pesticide  market  is  a  mature  business  in  the  United  States, 
with  over  90  percent  of  com,  soybean,  and  cotton  acreage  in 
major  producing  states  being  treated  each  year  with  pesticides. 
Changes  in  yearly  sales  are  largely  a  function  of  starling  inven- 
tory levels,  changes  in  planted  acreage,  weather,  and  farm  prices. 

Representing  the  largest  pesticide  category,  herbicide  sales 
totaled  $6  billion  in  1998.  Herbicides,  which  are  used  to  control 
weeds,  brush,  and  other  unwanted  vegetation,  accounted  for  68 
percent  of  total  U.S.  crop  protection  sales  in  1998,  according  to 
the  ACPA.  About  88  percent  of  U.S.  herbicide  sales  in  1998  were 
for  crop  use,  of  which  com  and  soybeans  accounted  for  about  two- 
thirds  of  total  volume.  Herbicide  sales  rose  0.6  percent  in  1998. 

Used  to  guard  growing  or  stored  crops  from  insect  infesta- 
tion, insecticides  are  the  industry's  second  largest  product  seg- 
ment and  totaled  $1.8  billion  in  sales  in  1998,  accounting  for  20 
percent  of  industry  sales.  Cotton  and  corn  were  the  leading  end, 
markets  for  insecticides  in  1998,  with  each  one  accounting  for: 
about  19  percent  of  total  insecticide  sales.  Corn  insecticide 
sales  rebounded  27  percent  in  1998,  after  a  comparable  drop  in, 
1997.  The  gain  was  due  entirely  to  a  sharp  increase  in  sales  of 
corn  soil  insecticides.  Total  U.S.  insecticide  sales  increased  0.7 
percent  in  1998,  with  the  gain  restricted  by  the  widening  market^ 
acceptance  of  insect-resistant  plants.  Fungicides  accounted  for! 
8  percent  of  total  pesticide  sales  in  1998.  While  agricultural 
uses  represent  the  largest  end  market,  fungicides  also  are  used 
extensively  in  the  lumber,  paint,  plastics,  and  pharmaceutical 
industries.  Fungicide  sales  rose  13  percent  in  1998.  : 

] 

i 

MISCELLANEOUS  CHEMICAL  PRODUCTS  j 

J ' 

This  subsector  covers  developments  in  the  miscellaneou?! 
chemical  products  industry  (SIC  289),  which  includes  fiv( 
main  product  groups:  adhesives  and  sealants  (SIC  2891)| 
explosives  (SIC  2892),  printing  ink  (SIC  2893),  carbon  blacis 
(SIC  2895),  and  various  miscellaneous  chemicals,  includincj  i 
fatty  acids  and  gelatin. 

U.S.  Industry  Outlook 

Shipments  of  miscellaneous  chemicals  in  current  dollars  wer|j 
expected  to  increase  just  over  2  percent  in  1999,  with  growtL  f 
accelerating  to  3  percent  annually  through  2003,  essentially  i ; 
line  with  expected  growth  in  overall  GDP  (see  Table  1 1-7).  Thi' 
projection,  however,  masks  many  diverse  trends  that  are  occuii 
ring  in  individual  product  markets.  The  leading  importers  of  thes 
products  from  the  United  States  are  Canada  and  Japan  (see  Tabl^ 
1 1-8).  Included  in  this  category  are  products  ranging  from  spe 
cialty  chemicals  such  as  adhesives  and  sealants  and  printing  inki 
to  commodity  chemicals  such  as  carbon  black  and  fatty  acids,  j 

Adhesives  and  Sealants 

Domestic  demand  for  adhesives  and  sealants  is  projected  1 
grow  in  the  range  of  2  to  3  percent  annually  through  2004,  wil 
higher  prices  expected  to  raise  the  annual  growth  in  industi ' 


S  ABLE  11-7:    Miscellaneous  Chemical  Products  (SIC  289)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 

1 

j  Percent  Change 

1992        1993        1994        1995        1996        1997'       1998'       1999^       2000^      97-98     98-99     99-00  96-00'' 


'Industry  data 


Value  of  shipments'^ 

20,512 

21,851 

22,502 

23,830 

24,508 

26,000 

26,550 

27,050 

27,600 

2,1 

1.9 

2.0 

3.0 

Value  of  shipments  (1992S) 

20,512 

21,481 

21,426 

21,662 

22,194 

23,100 

23,150 

23,200 

23,270 

0.2 

0.2 

0.3 

1.2 

Total  employment  (thousands) 

83.7 

81.8 

79.8 

81.6 

75.9 

Production  workers  (thousands) 

48.2 

47.0 

46.7 

47.7 

45.0 

Average  hourly  earnings  ($) 

13.63 

13.76 

14.27 

14.42 

14.72 

Capital  expenditures 

751 

790 

731 

807 

1,006 

■  Product  data 

Value  of  shipments'" 

19,440 

20,764 

20,950 

22,215 

22,918 

24,300 

24,800 

25,950 

26,470 

2.1 

4.6 

2.0 

3.7 

Value  of  shipments  (1992$) 

19,440 

20,406 

19,954 

20,191 

20,734 

21,570 

21,600 

22,040 

22,480 

0.1 

2.0 

2.0 

2.0 

<  Trade  data 

Value  of  imports 

1,511 

1,702 

1,883 

2,316 

2,625 

2,868 

2,661 

-7.2 

Value  of  exports 

2,881 

3,143 

3,356 

3,863 

4,177 

4,733 

4,533 

-4.2 

I  '  Estimate  except  imports  and  exports. 
Estimate. 
'  ni  ecast. 
impound  annual  rate. 

i  or  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


shipments  to  close  to  4  percent  in  that  period.  The  average  price 
per  pound  for  formulated  adhesives  and  sealants  will  increase 
Ibecause  of  continuing  shifts  in  the  product  mix  that  favor  highly 
formulated  synthetic  adhesives. 

The  global  adhesive  and  sealant  market  was  estimated  to  be 
about  $22  billion  in  1998.  Adhesives  accounted  for  about  82 
percent  of  the  total  global  market,  with  sealants  representing  1 8 
percent.  North  America  accounted  for  33  percent  of  the  global 
11  adhesive  and  sealant  market,  followed  by  Europe  with  a  30  per- 
■  I  cent  share.  The  Far  East  accounted  for  19  percent  of  the  world 
i  .market,  with  the  rest  of  the  world  representing  18  percent. 


Adhesives  are  chemicals  that  are  used  to  attach  or  bond 
together  materials  such  as  paper,  wood,  and  metal.  Also  bond- 
ing agents,  sealants  are  substances  that  are  used  to  till  gaps 
between  two  materials  and  prevent  the  passage  of  liquids  and 
gases  between  them.  Sealants  have  the  flexibility  to  adjust  to 
changing  conditions,  such  as  the  expansion  and  contraction  that 
occur  with  heat  and  cold,  without  being  damaged.  Adhesives 
and  sealants  are  produced  from  blends  of  petrt)leum-derived 
resins,  synthetic  rubber  elastomers,  and  related  materials. 

The  largest  market  for  adhesives  in  1998  by  volume  was 
converting  and  packaging,  with  a  34  percent  share,  according  to 


TABLE  11-8:    ULS.  Trade  Patterns  in  Miscellaneous  Chemical  Products^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value' 

Share,  % 

Region' 

Value^ 

Share,  % 

MAFTA 

1,284 

28 

NAFTA 

566 

21 

-atin  America 

612 

13 

Latin  America 

140 

5 

yVestern  Europe 

1,034 

23 

Western  Europe 

816 

31 

Japan/Chinese  Economic  Area 

755 

17 

Japan/Chinese  Economic  Area 

819 

31 

Other  Asia 

493 

11 

Other  Asia 

274 

10 

^est  of  world 

355 

8 

Rest  of  world 

46 

2 

World 

4,533 

100 

World 

2,661 

100 

Fop  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

"anada 

888 

20 

Japan 

648 

24 

Japan 

493 

n 

Canada 

433 

16 

Vlexico 

396 

9 

Germany 

289 

11 

Singapore 

234 

5 

France 

174 

7 

Brazil 

212 

5 

China 

149 

6 

i  SIC  289. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 
'i  Values  may  not  sum  to  total  due  to  rounding. 
■(Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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DPNA  International.  Other  important  markets  were  construc- 
tion, 17  percent;  pressure-sensitive  (self-adhesive)  materials,  14 
percent;  woodworking,  9  percent;  assembly.  7  percent;  and 
transportation.  2  percent.  The  balance  of  shipments  ( 17  percent) 
went  for  a  wide  variety  of  other  uses,  including  laminates,  flex- 
ible packaging,  disposable  products,  and  consumer  do-it- 
yourself  markets.  Major  applications  for  adhesives  include 
paperboard,  labels  and  tapes,  containers,  plywood,  laminates, 
furniture,  graphic  arts,  carpeting,  and  motor  vehicles. 

Advances  in  technology  have  increased  adhesive  use  in  the 
automotive  industry  as  new  adhesives  have  been  developed  to 
allow  for  lighter  and  more  fuel-efficient  cars.  Other  technologi- 
cal improvements  have  resulted  in  the  development  of  adhe- 
sives that  are  less  flammable  and  products  with  lower  solvent 
content  and  reduced  emissions  of  volatile  organic  compounds. 
The  major  beneficiaries  of  these  trends  include  environmentally 
compatible  systems  with  higher  solids  contents,  such  as  water- 
based  and  hot  melt  (100  percent  solid)  adhesives.  Because  of 
environmental  concerns  about  their  to.xic  content,  the  use  of 
.solvent  adhesives  is  declining  about  2  percent  a  year. 

According  to  some  industry  observers,  adhesives  have  the 
potential  to  partially  replace  traditional  methods  of  fastening 
such  as  rivets,  welding,  bolting,  and  screw  joining  of  materials. 
However,  it  is  unlikely  that  adhesives  will  become  the  dominant 
means  of  fastening  materials  because  of  concern  about  the 
long-term  reliability  of  adhesive  bonds. 

Foreign  trade  does  not  play  a  significant  role  in  the  adhesive 
and  sealant  industry,  principally  because  of  prohibitive  ship- 
ping costs  and  the  fact  that  most  of  these  products  are  based  on 
readily  available  technology.  Nonetheless.  U.S.  producers  hold 
a  leadership  position  in  the  global  market,  particularly  in 
higher-margin  products  such  as  structural  adhesives  and 
sealants  used  in  more  advanced  applications.  Most  trade  in 
adhesives  and  sealants  traditionally  has  been  with  Canada, 
although  the  enactment  of  NAFTA  has  increased  trade  with 
Mexico  in  recent  years.  Asia  is  another  important  market,  with 
exports  to  that  region  expected  to  show  good  growth  over  the 
2000-2004  period,  buoyed  by  alleviation  of  the  financial  and 
economic  problems  experienced  there  in  1998  and  1999. 

The  U.S.  adhesive  industry  is  fragmented,  with  over  500 
companies  manufacturing  adhesive  products.  By  contrast,  the 
.sealants  industry  is  highly  concentrated,  with  a  small  number  of 
firms  accounting  for  the  bulk  of  industry  sales.  Leading  compa- 
nies in  the  adhesives  and  sealants  industry  include  Dow  Coming 
(a  joint  venture  between  Dow  Chemical  and  Coming),  National 
Starch  &  Chemical,  hnperial  Chemical  hidustries  (United  King- 
dom), Henkel  (Germany).  General  Electric,  Bostick,  Solutia. 
Tremco  (a  division  of  RPM  Inc.),  Dow  Chemical,  Rohm  & 
Haas,  Reichhold  Chemical,  and  Elf  Atochem  (France). 

Consolidation  activity  in  this  industry  has  increased  in 
recent  years  as  companies  have  joined  together  to  broaden 
product  lines  and  achieve  operating  synergies  in  order  to  com- 
pete more  effectively  in  an  increasingly  competitive  mar- 
ketplace. The  need  to  reduce  costs  through  mergers  and 
restructuring  also  has  resulted  from  spiraling  costs  for  regula- 
tory compliance  in  the  United  States  and  abroad.  The  most 


recent  large  merger  in  this  industry  was  Rohm  &  Haas's  $4.9 
billion  purchase  of  Morton  Salt  in  early  1999.  Rohm's  manage- 
ment said  that  the  merger  should  enable  the  company  to 
increase  its  top  line  growth  from  its  present  range  of  4  to  5  per-  j 
cent  range  to  between  6  and  8  percent  beginning  in  2001  and  j 
allow  for  a  reduction  of  $300  million  in  annual  operating  costs.  | 

Explosives  | 

The  explosives  market  is  driven  by  underlying  demand  conditions 
in  principal  global  energy,  base  metal,  and  construction  markets. 
The  coal  and  metal  mining  industries  account  for  roughly  two- 
thirds  of  the  total  market.  While  demand  from  the  coal  and  metal 
mining  industries  depends  on  global  economic  trends,  construe-  i  I 
tion  activity  varies  significantly  by  geographic  region.  j  [ 

Overall  demand  for  explosives,  including  pyrotechnics  and  i 
explosive  accessories  and  assemblies,  is  expected  to  increase  at 
a  rate  of  slightly  over  2  percent  annually  through  2004.  That 
growth  will  trail  the  higher  rates  experienced  during  the  early  t 
and  middle  1990s  because  of  a  decline  in  mining  activity  (partly   i  t 
caused  by  lower  prices  for  many  metals)  and  decelerating  con-  i 
struction  expenditures.  These  markets  account  for  nearly  two-   1 1  i 
thirds  of  worldwide  explosives  consumption.  j  j 

Geographically,  the  largest  explosives  market  is  the  North 
American  market,  which  is  dominated  by  coal  and  metals  min-  ij 
ing.  quarrying,  and  construction.  Construction  represents  the 
principal  growth  area  in  western  Europe  as  mining  activity  con- 
tinues to  decline  in  that  region.  Construction  also  drives  most   i  n 
Asian  markets,  although  mining  plays  a  significant  role  in  Aus-  « 
tralia.  Coal  and  iron  ore  account  for  close  to  one-fifth  of  Aus-  .  j 
tralia's  exports.  South  America  is  another  growing  market,  syj 
boosted  by  rising  open  pit  coal  and  metals  mining  activity  in  ^Bit 
many  countries.  : 

Although  the  United  States  is  the  largest  consumer  of  explo-  ]  (C 
sives  worldwide,  the  market  is  becoming  increasingly  globalized. 
The  greatest  opportunities  for  producers  of  explosives  are  in  the  i  i 
expanding  mining  and  constmction  industries  of  southeast  Asia,  c  j  Ti 
Latin  America  (e.g.,  Argentina,  Peru,  and  Bolivia),  and  Australia.  :  i ,{ 
Many  U.S.  producers  therefore  are  pursuing  growth  through  j1| 
exports.  Explosives  exports  are  expected  to  outpace  imports  sig-  ^  i  i 
nificantly  in  the  foreseeable  future.  Besides  direct  export  busi-  iji 
ness,  many  U.S.  explosives  fimis  are  entering  intemational  i,  [Sj 
markets  through  direct  investment  in  local  industries,  joint  man-  i  Li 
ufacturing  ventures,  and  technological  licensing  agreements. 

CuiTently  representing  a  relatively  small  part  of  the  overall  j  li 
market,  pyrotechnics,  or  consumer  explosives,  represent  a  jUi 
rapidly  growing  market.  Growth  is  being  driven  by  increa.sed 
use  of  fireworks  in  holiday  celebrations,  stage  productions,  and  -  j  . 
amusement  park  displays.  Strong  demand  also  is  coming  from 
the  automotive  market,  which  uses  explosive  ignitors  and  pro-  ; ' 
pellants  in  air  bag  systems.  Leading  explosives  manufacturers  i,j 
include  Austin  Powder.  Dyno  Nobel  (Sweden).  Explosive  Tech-  ;  lij; 
nologies  International,  and  LSB  Industries.  !  I^j 

I 

Printing  inks  i  ^2 

Valued  at  about  $12  billion,  the  global  printing  ink  market  is  :  ijjj 
expected  to  expand  at  a  rate  of  about  2  percent  annually  through  t  ini, 
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2004.  Modcsl  growth  is  projected  in  the  key  commercial  print- 
ing and  packaging  markets,  helped  by  improved  demand  lor 
ink-jet  inks  and  other  higher-priced  formulations.  Inks  used  in 
commercial  printing  and  packaging,  such  as  newspapers,  peri- 
odicals, and  books,  represent  the  largest  .segment  of  the  printing 
ink  market,  with  miscellaneous  applications  such  as  business 
forms  and  greeting  cards  accounting  for  the  balance.  Ink-jet 
printing  inks  are  the  most  rapidly  growing  ink  type,  with 
demand  being  driven  by  greater  use  of  personal  and  ct)mmercial 
digital  printing  equipment  in  the  desktop  printing  industry  and 
the  development  of  new  substrates  and  niche  markets.  Although 
still  a  factor  to  some  extent,  the  switch  from  solvent-based  inks 
to  environmentally  attractive  alternatives  (vegetable  oil-based 
products)  in  applicable  markets  has  been  completed  for  the 
most  part. 

Representing  about  one-third  of  the  total  global  market,  the 
U.S.  printing  ink  business  is  expected  to  show  very  little  growth 
over  the  coming  years,  reflecting  the  maturity  of  its  basic  mar- 
kets. However,  better  gains  are  projected  for  emerging  overseas 
markets,  especially  in  many  Asian  and  South  American  coun- 
tries, as  demand  for  commercial  printing  and  packaging  rises 
with  improving  standards  of  living.  The  United  States  should 
maintain  its  position  as  a  net  exporter  of  printing  inks  in  the 
coming  years,  with  the  trade  surplus  widening  as  U.S. -based 
suppliers  expand  their  multinational  presence. 

This  industry  also  has  witnessed  considerable  consolidation 
m  recent  years  as  key  players  have  sought  mergers  to  better  deal 
with  stagnant  markets  and  declining  ink  prices.  Two  leading 
companies — Dainippon  Ink  &  Chemical  and  Flint  Ink — have 
grown  through  acquisitions  of  smaller  ink  companies  in  recent 
years. 

Carbon  Black 

Demand  for  carbon  black  in  the  United  States  is  expected  to 
increase  about  2.5  percent  annually  through  2004,  essentially 
Hacking  growth  iji  rubber  tire  production,  its  principal  end  mar- 
ket. Rubber  tires  account  for  more  than  90  percent  of  total 
demand  for  carbon  black.  Carbon  black  is  used  as  a  reinforce- 
ment in  vulcanized  rubber  products,  since  it  has  the  ability  to 
improve  an  elastomer's  tear,  abrasion,  and  flex  resistance.  A 
fine  powder  substance,  carbon  black  is  derived  from  petroleum 
refming,  the  distillation  of  coal  tars,  and  ethylene. 

Continued  demand  growth  is  forecast  in  the  tire  industry, 
augmented  by  the  increased  popularity  of  performance  tires  and 
new  formulations  of  carbon  black  with  properties  that  reduce 
tire  leaks.  Performance  tires  require  higher  carbon  black  load- 
ings in  tread  compounds  compared  with  all-season  radials.  Per- 
formance tires  also  have  shorter  service  lives,  and  so  they  are 
replaced  more  often.  In  addition,  the  popularity  of  sport  utility 
vehicles  and  full-size  pickup  trucks  has  increased  demand  for 
larger  tires  from  both  original  equipment  manufacturers  (OEM) 
and  replacement  markets. 

Besides  rubber  tires,  carbon  black  is  used  widely  in  indus- 
trial rubber  products  such  as  hoses,  belts,  and  mechanical 
goods.  However,  demand  for  carbon  black  in  nontue  industrial 
rubber  products  will  be  restricted  by  the  increased  use  of  ther- 


moplastic elastomers,  some  types  of  which  do  not  require  car- 
bon black  while  others  require  much  less  carbon  black  than  do 
conventional  rubber  parts. 

Accounting  for  less  than  10  percent  of  the  market,  nonrubber 
applications,  called  special  blacks,  are  al.so  important,  particu- 
larly from  a  value  standpoint,  since  these  specialized  grades 
command  significantly  higher  prices  than  do  commodity  rubber 
blacks.  In  addition  to  higher  margins,  a  strong  position  in  spe- 
cial blacks  offers  suppliers  greater  protection  against  cyclical 
swings  in  the  rubber  and  motor  vehicle  industries. 

The  primary  nonrubber  use  for  carbon  black  is  as  a  pigment 
in  plastics,  paints  and  coatings,  and  printing  inks.  While  growth 
in  the  domestic  market  is  expected  to  remain  relatively  modest, 
strong  gains  are  indicated  in  many  foreign  regions.  The  Asia- 
Pacific  region  will  continue  to  have  the  biggest  growth  markets 
for  carbon  black,  mainly  because  of  the  ongoing  development 
of  China's  tire  industry.  Latin  America  also  offers  solid  oppor- 
tunities, particularly  in  Brazil;  in  eastern  Europe,  the  strongest 
prospects  are  in  the  Czech  Republic,  Hungary,  and  Poland. 

Herman  Saftlas,  Standard  &  Poor's  Corporation,  (212)  438- 
9542,  November  1999. 

DRUGS  AND  PHARMACEUTICALS 


The  drugs  and  pharmaceuticals  sector  (SIC  283)  has  four  pri- 
mary components;  medicinals  and  botanicals  (SIC  2833), 
pharmaceutical  preparations  (SIC  2834),  diagnostic  sub- 
stances (SIC  2835),  and  biological  products  (SIC  2836).  Med- 
icinal and  botanical  establishments  (SIC  2833)  are  engaged 
primarily  in  manufacturing  bulk  organic  and  inorganic  med- 
icinal chemicals  and  their  derivatives  and  in  processing  bulk 
botanical  drugs  and  herbs.  Pharmaceutical  preparations 
(SIC  2834)  include  those  produced  by  establishments 
engaged  primarily  in  manufacturing,  fabricating,  and  pro- 
cessing medicinal  substances  into  finished  pharmaceuticals 
for  human  and  veterinary  use.  Ethical  brand-name  drugs, 
generic  products,  and  nonprescription  or  over-the-counter 
medications  constitute  the  pharmaceutical  preparations 
subsector.  The  diagnostic  substances  subsector  (SIC  2835) 
includes  products  from  companies  that  make  chemical,  bio- 
logical, or  radioactive  substances  for  testing  blood  and  other 
bodily  fluids  and  tissues.  These  substances  may  be  used  for 
in  vitro  (test  tube)  or  in  vivo  (administered  in  the  body)  test- 
ing. Biologicals  establishments  (SIC  2836)  are  engaged  pri- 
marily in  the  production  of  bacterial  and  viral  vaccines, 
toxoids,  and  analogous  products  (such  as  allergic  extracts, 
serums,  plasmas,  and  other  blood  derivatives)  for  human 
and  veterinary  use. 

Global  Industry  Trends 

The  global  pharmaceutical  market  continues  its  pattern  of  solid 
growth,  with  consistent  increases  in  .sales  expected  over  the 
next  5  years.  Growth  in  the  world  pharmaceutical  market 
increased  from  6.6  percent  in  1997  to  7  percent  in  1998.  Com- 
bined worldwide  sales  of  prescription  and  over-the-counter 
medications  are  estimated  at  over  $300  billion.  The  market  is 
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expected  to  experience  annual  compound  growth  of  8  to  10  per- 
cent in  the  next  3  years.  Strong  growth  in  North  American  mar- 
kets and  the  recovery  in  Japan  helped  drive  the  global 
pharmaceutical  market  upward  in  1998.  The  United  States 
remains  the  largest  pharmaceutical  market  in  the  world,  fol- 
lowed by  Europe  and  Japan.  Global  growth  in  the  consumption 
of  pharmaceutical  products  is  likely  to  be  sustained  by  strong 
demographic  gains  with  record-setting  life  expectancies,  a  ris- 
ing standard  of  living  in  developing  countries,  and  a  steady 
stream  of  new  products  and  line  extensions,  including  the  new 
frontier  of  quality-of-life  pharmacology. 

Demographics  are  expected  to  provide  a  strong  market  and 
high  demand  for  pharmaceuticals  for  the  foreseeable  future. 
The  World  Health  Organization  (WHO)  reports  that  the  global 
over-65  population  is  forecast  to  rise  from  380  million  in  1997 
to  more  than  690  million  by  2025.  The  elderly  are  the  single 
largest  group  of  users  of  prescription  drugs.  The  over-65  popu- 
lation consumes  three  times  as  many  pharmaceutical  medicines 
as  younger  patients  do.  As  governments  around  the  world  con- 
sider various  ways  to  tackle  the  problems  of  rising  health  care 
costs  for  the  elderly,  pharmaceuticals  are  emerging  as  an  effi- 
cient and  cost-effective  way  to  address  this  problem.  Phamia- 
ceuticals  provide  health  care  savings  by  shortening  hospital 
stays,  reducing  nursing  home  admissions,  lessening  doctors' 
visits,  and  in  some  ca.ses  eliminating  the  need  for  surgery.  In  the 
last  decade,  pharmaceutical  companies  have  brought  to  market 
more  than  150  new  medicines  for  disease  of  aging.  Pharmaceu- 
tical company  researchers  are  working  on  more  than  600  new 
medicines  to  tackle  the  major  causes  of  disability  among 
seniors. 

Rising  standards  of  living  throughout  the  world  are 
expected  to  bolster  the  demand  for  better  health  care  and 
increase  sales  of  medical  products.  Health  in  developing  coun- 
tries is  improving  as  a  result  of  a  rising  global  economy  and  the 
new  interaction  between  science,  public  health,  and  business. 
As  issues  of  trade  and  health  continue  to  intersect,  it  is 
inevitable  that  the  pharmaceutical  industry  and  the  WHO  are 
increasing  their  interaction.  The  WHO  and  the  pharmaceutical 
industry  continue  to  search  for  ways  to  reduce  baniers  to  the 
global  availability  of  medicine.  Pharmaceuticals  are  the  first 
line  of  medical  therapy  worldwide.  The  global  pharmaceutical 
industry  has  the  ability  to  develop  products  to  fight  infectious 
diseases  wherever  they  occur.  The  challenges  are  availability, 
affordability,  and  effectiveness. 

The  introduction  of  new  products  is  expected  to  accelerate 
the  growth  of  the  global  pharmaceutical  industry  in  the  years 
ahead.  The  leading  research-based  pharmaceutical  companies 
indicate  that  there  are  at  least  29  compounds  in  the  global 
pipeline  with  "blockbuster"  potential.  Innovative  products  have 
replaced  price  as  the  leading  factor  driving  the  industry.  Higher 
sales  are  being  achieved  through  simultaneous  multicountry 
launches  of  new  products,  improved  sales  force  productivity, 
and  direct-to-consumer  advertising.  Advances  in  biomedical 
science  have  given  rise  to  new  processes  that  are  expected  to 
assist  scientists  in  developing  and  discoveriug  new  pharmaceu- 
tical compounds  at  even  faster  rates.  Over  the  next  few  years,  it 


is  expected  that  pharmaceutical  companies  will  introduce  a 
whole  range  of  new  compounds  that  not  only  will  cure  diseases 
but  also  will  slow  the  ravages  of  age.  Even  with  advances  in 
research  and  development  (R&D)  and  the  continued  introduc- 
tion of  new  pharmaceuticals,  there  is  an  urgent  need  for  new 
and  better  medicines.  According  to  WHO,  there  is  still  no  ade- 
quate therapy  for  three-quarters  of  the  2,500  currently  recog- 
nized medical  conditions. 

The  global  pharmaceutical  industry  shows  no  signs  of 
slowing  its  worldwide  consolidation  activity.  Companies  pool 
resources  to  compete  more  effectively  and  finance  the  escalat- 
ing cost  of  expanded  R&D.  Mergers  are  especially  prevalent 
in  companies  whose  principal  drugs  have  lost  or  are  about  to 
lose  patent  protection.  Other  likely  candidates  for  mergers  are 
firms  whose  R&D  pipelines  are  sparse  or  whose  products  con- 
sist largely  of  drugs  that  can  be  produced  by  other  companies. 
Foreign  drug  manufacturers  continue  to  eye  U.S.  firms  as 
potential  candidates  for  acquisition.  In  the  early  1990s,  merg- 
ers were  driven  primarily  by  a  desire  to  cut  costs.  In  the  late 
1990s,  R&D  opportunities  appeared  to  be  the  driving  force. 
The  press  is  tilled  with  reports  of  a  battle  between  three  lead- 
ing U.S.  research-based  pharmaceutical  companies  to  see 
which  two  will  merge  to  become  the  world's  largest  pharma- 
ceutical company. 

U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

The  U.S.  pharmaceutical  industry  is  divided  into  three  seg- 
ments: the  research-based  branded  pharmaceutical  industry,  the 
generic  pharmaceutical  industry,  and  the  nonprescription  or 
over-the-counter    industry.    Research-based  pharmaceutical 
companies  invent  prescription  drugs  that  can  be  sold  only  with 
a  doctor's  prescription.  Generic  forms  of  prescription  drugs  are 
made  available  once  the  innovator's  patent  expires.  Generic 
drugs,  like  prescription  drugs,  can  be  obtained  only  with  a  doc- 
tor's prescription.  Over-the-counter  pharmaceuticals  are  drug  i 
products  that  consumers  can  obtain  and  use  on  their  own  initia- 
tive. All  three  segments  are  predicted  to  have  a  positive  growth  i 
rate  for  the  next  year,  and  the  momentum  is  expected  to  con-  (i 
tinue  over  the  next  5  years.  New  drug  discoveries,  increased  j 
interest  in  health,  demographic  trends,  managed  health  care,  : 
and  a  more  industry-friendly  regulatory  environment  have  com-  ; 
bined  to  support  the  sustained  growth  of  the  industry.  The  nom- 
inal value  of  industry  shipments  for  the  U.S.  drug  sector  totaled  i 
$107.7  billion  in  1998.  a  13.1  percent  increase  over  1997  ship- 
ments (see  Table  1  1-9). 

The  U.S.  industry  appears  to  be  on  the  verge  of  a  major  new  t 
cycle,  with  a  number  of  potential  blockbuster  products  in  the  = 
pipeline  that  should  ensure  continued  industry  growth  for  at  , 
least  the  next  5  years.  To  satisfy  the  increased  demand  for  new  j 
products,  especially  among  the  elderly,  U.S.  companies  have 
intensified  their  efforts  to  create  unique,  "breakthrough"  thera- 
peutic compounds.  Examples  of  new  products  are  more  effec- 
tive cancer  drugs,  protease  inhibitors  to  treat  AIDS  patients, 
oral  diabetes  therapy,  cho'esterol  reducers,  new  treatments  for 
arthritis,  and  impotence  treatments.  Increased  demand  for  new 
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TABLE  11-9:    Drugs  (SIC  283)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994        1995        1996        1997'       1998'       1999'       2000'      97-98     98-99     99-00  96-00" 


Industry  data 


Value  of  shipments'' 

67,792 

70,985 

75,804 

80,907 

86,532 

95,219 

107,692 

112,815 

121,947 

13.1 

4.8 

8.1 

9.0 

Value  of  shipments  (1992$) 

67,792 

68,179 

71,142 

73,820 

76,824 

82,952 

85,251 

86,673 

91,488 

2.8 

1.7 

5.6 

4.5 

Total  employment  (thousands) 

194 

200 

205 

216 

213 

Production  workers  (thousands) 

92.7 

94.6 

102 

113 

106 

Average  hourly  earnings  (S) 

14.78 

15.80 

16.34 

15.99 

16.63 

Capital  expenditures 

3,887 

4,047 

4,034 

4,503 

4,301 

Product  data 

Value  of  shipments^ 

60,793 

63,970 

67,751 

71,528 

76,293 

83,952 

94,949 

99,466 

107,517 

13.1 

4.8 

8.1 

9.0 

Value  of  shipments  (1992$) 

60,793 

61,428 

63,588 

65,285 

67,754 

73,159 

75,186 

76,440 

80,687 

2.8 

1.7 

5.6 

4.5 

Trade  data 

Value  of  imports 

5,980 

6,063 

6,905 

8,504 

11,090 

14,110 

17,847 

23,308 

27,969 

26.5 

30.6 

20.0 

26.0 

Value  of  exports 

6,765 

7,214 

7,561 

7,992 

8,884 

10.368 

11,944 

13,616 

14,705 

15.2 

14.0 

8.0 

13.4 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

'  Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


pioducts  has  replaced  price  as  the  primary  force  in  the  U.S. 
pharmaceutical  industry's  overall  growth. 

In  the  United  States,  consumer  interest  in  health  matters 
remains  at  an  all-time  high.  People  say  they  follow  health- 
related  stories  in  the  media  more  than  they  follow  any  other 
subject.  The  industry  is  capitalizing  on  this  interest  by  increas- 
ing direct-to-consumer  (DTC)  advertising.  Once  considered 
taboo,  DTC  advertising  is  becoming  a  major  marketing  force  in 
the  U.S.  pharmaceutical  industry  and  is  likely  to  be  a  key  driver 
of  the  industry's  future  growth,  hi  1998,  the  industry  spent 
S 1 .33  billion  on  DTC  advertising,  a  38  percent  increase  over  the 
'f>965  million  spant  in  1997.  Increased  DTC  advertising  is  lead- 
ing to  greater  consumer  recognition  of  the  benefits  of  pharma- 
ceutical therapies  and  increasing  consumers'  confidence  in 
discussing  health  matters  with  their  doctors  and  asking  for  spe- 
cific medications. 

Managed  care  is  lifting  pharmaceutical  sales  in  the  United 
States  by  increasing  the  use  of  phannaceuticals  as  a  viable 
alternative  to  other  treatment  forms,  and  this  trend  should  con- 
tinue over  the  ne.xt  5  years.  Health  maintenance  organizations 
(HMOs),  prefened  provider  organizations,  and  other  managed 
care  firms  have  grown  rapidly  in  recent  years.  In  the  I98()s, 
managed  care's  share  of  the  retail  pharmaceutical  market  was 
less  than  30  percent;  by  the  year  2000,  that  share  is  expected  to 
be  90  percent.  However,  the  experiment  with  HMOs  has  shown 
that  the  American  people  do  not  like  the  idea  of  rationing  health 
care.  Complaints  have  increased  that  HMOs  put  financial  con- 
siderations ahead  of  patients'  needs.  In  1999,  the  U.S.  House  of 
Representatives  approved  a  bill  to  make  HMOs  subject  to  law- 
suits for  liability.  Regardless  of  whether  the  HMO  liability  bill 
becomes  law,  there  is  a  definite  trend  toward  more  people  hav- 
ing more  of  a  say  in  the  drugs  they  are  prescribed. 


In  different  ways  and  degrees,  each  of  the  three  segments  of 
the  U.S.  pharmaceutical  industry  benefits  from  the  growth  of 
managed  care.  Partly  because  of  the  continued  trend  toward 
self-care,  which  increasingly  is  driven  by  the  managed  care 
industry,  retail  sales  of  nonprescription  drugs  are  expected  to 
increase  steadily  over  the  next  5  years.  Managed  care  has  con- 
tributed to  the  expansion  of  the  markets  for  generics  as  well. 
Generic  drugs  are  forecast  to  account  for  nearly  two-thirds  of 
all  prescriptions  written  by  the  end  of  the  decade,  a  large 
increase  from  42  percent  of  the  market  in  1996  and  22  percent 
in  1 985.  The  generics  market  is  expected  to  reach  $  1 5  billion  by 
the  year  2000.  up  from  an  estimated  $9  billion  in  1996.  Growth 
of  the  generics  market  al.so  is  aided  by  the  fact  that  over  the  next 
5  years  drugs  that  generated  more  than  $16  billion  in  1996  sales 
are  scheduled  to  lose  patent  protection.  Sales  of  research-based 
pharmaceuticals  also  have  been  helped  by  managed  care.  Man- 
aged care  providers  realize  that  newly  developed  branded  phar- 
maceuticals often  provide  the  most  effective  and  cost-efficient 
means  to  treat  patients.  Increasingly,  leading-edge  branded 
pharmaceuticals  are  being  used  by  managed  care  providers 
as  the  preferred  form  of  treatment.  To  compete  with  well- 
established  and  cheaper  generic  products  and  to  increase  their 
share  of  the  managed  care  market,  the  branded  companies  have 
to  ensure  a  full  pipeline  of  new  and  innovative  pharmaceuticals 
that  offer  improved  effectiveness  or  unique  solutions.  To  main- 
tain approximately  10  percent  annual  growth,  research-based 
pharmaceutical  companies  believe  that  they  must  bring  two  or 
three  new  products  to  market  each  year. 

The  U.S.  pharmaceutical  industry  is  experiencing  a  more 
industry-friendly  regulatory  environment.  Pharmaceutical  sales 
continue  to  benefit  from  1997  legislation  that  streamlined  the 
U.S.  Food  and  Drug  Administration's  (FDA)  approval  process 
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for  new  prescription  drugs  and  medical  devices.  FDA's  user-fee 
program  has  been  extended,  and  the  review  process  for  new 
drugs  has  been  expedited.  Under  the  1997  law.  seriously  ill 
patients  have  easier  access  to  experiential  compounds  and  new 
incentives  for  the  development  of  pediatric  medicines  are  pro- 
vided. The  FDA  has  cooperated  by  liberalizing  regulatory 
requirements  on  DTC  ads.  The  1997  legislation  is  expected  to 
continue  to  aid  industry  growth  over  the  next  ?  years. 

International  Competitiveness 

Highly  innovative  and  technologically  advanced,  the  U.S.  phar- 
maceutical industry  has  consistently  maintained  a  competitive 
edge  in  international  markets.  In  1997,  North  America 
accounted  for  ?i4.5  percent  of  the  global  pharmaceutical  inarket, 
Europe.  29.0  percent:  Japan.  1^.9  percent;  Latin  America,  7.7 
percent;  southeast  Asia  and  China,  7.3  percent;  and  all  other 
regions,  5.6  percent.  This  geographic  breakdown  is  not 
expected  to  change  much  over  the  next  5  years. 

The  introduction  of  new  products  is  the  primary  force  in  the 
U.S.  pharmaceutical  industry's  overall  growth  and  competitive- 
ness. The  United  States  leads  the  world  in  new  drug  discoveries 
and  R&D  expenditures.  Research-based  pharmaceutical  com- 
panies invested  $18  billion  in  R&D  in  1998  and  were  expected 
to  invest  $24  billion  in  1999.  Pharmaceutical  manufacturers 
invest  a  higher  percentage  of  sales  revenues  in  R&D  than  does 
any  other  industry.  Innovative  pharmaceuticals  provide  some  of 
the  inost  effective  and  cost-efficient  means  to  treat  patients. 
U.S.  R&D-based  pharmaceutical  companies  have  an  excellent 
reputation  throughout  the  world.  With  the  world's  rising  stan- 
dard of  living  and  the  increasing  use  of  innovative  drugs  as  a 
way  to  slow  the  rise  in  health  care  costs,  U.S.  pharmaceutical 
exports  are  expected  to  continue  to  do  well. 

In  1998,  the  pharmaceutical  industry  in  the  United  States  was 
expected  to  export  medicines  worth  more  than  $1 1 .9  billion  (see 


Table  11-10).  Between  1997  and  1998,  exports  from  the  United 
States  increased  15.1  percent.  U.S.  drug  makers  on  average 
make  close  to  35  percent  of  their  sales  abroad.  Some  of  the  lead- 
ing pharmaceutical  customers  for  the  United  States  are  Canada, 
the  Netherlands,  Germany,  Japan,  and  United  Kingdom. 

Although  U.S.  exports  continue  to  be  strong,  pharmaceutical 
imports  into  the  United  States  are  increasing  faster  than  are 
exports.  The  United  States  imported  more  than  $17.8  billion 
worth  of  pharmaceuticals  in  1998  (see  Table  1 1-10).  This  was  a 
25.7  percent  increase  over  the  1997  level.  Some  of  the  largest 
pharmaceutical  suppliers  to  the  United  States  are  Germany,  Ire- 
land, the  United  Kingdom,  Japan,  and  Switzerland.  There  has 
been  a  rapidly  growing  deficit  in  U.S.  phannaceutical  trade 
since  1997.  Possible  reasons  for  the  increase  in  pharmaceutical 
imports  include  the  number  of  companies  relocating  research 
and  manufacturing  operations  outside  the  United  States,  inter- 
national mergers,  and  increased  sales  by  European  Union  (EU) 
producers  in  the  United  States.  Two  factors  also  could  create  the 
appearance  of  rapid  import  growth;  a  recent  change  in  the 
methodology  used  by  U.S.  firms  to  set  transfer  prices  from  their 
subsidiaries  and  an  increase  in  the  use  of  foreign  trade  zones  to 
manufacture  duty-free  finished  pharmaceutical  products  from 
dutiable,  imported  intermediates  and  raw  materials. 

Other  concerns  threatening  the  competitiveness  of  the  U.S. 
pharmaceutical  industry  in  the  international  arena  are  inade- 
quate protection  for  patents,  trademarks,  trade  secrets,  and  data; 
price  restraints;  and  barriers  to  market  access.  Pharmaceutical 
intellectual  property  is  threatened  in  many  countries.  Protection 
of  pharmaceutical  intellectual  property  provides  an  incentive  to 
continue  R&D  investment  and  is  important  for  the  continued 
international  competitiveness  of  the  U.S.  indu.stry.  The  pharma- 
ceutical industry  objects  to  price  controls,  which  it  perceives  as 
denying  recovery  of  R&D  costs  and  a  fair  profit,  thus  threaten- 
ing the  innovation  and  viability  of  U.S.  firms.  Nontariff  barri- 


TABLE  11  jgs'  in  1998 

(millions  " ' 


Exports 

Imports 

Region* 

Value' 

Share.  °.< 

Region' 

Value' 

Share,  % 

NAFTA 

1,892 

15 

NAFTA 

811 

5 

Latin  America 

792 

7 

Latin  America 

70 

0 

Western  Europe 

6,835 

57 

Western  Europe 

14,407 

81 

Japan/Chinese  Economic  Area 

1,376 

12 

Japan/Chinese  Economic  Area 

1,766 

10 

Other  Asia 

313 

3 

Other  Asia 

426 

2 

Rest  of  world 

735 

6 

Rest  of  world 

368 

2 

World 

11,944 

100 

World 

17,847 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

1,614 

14 

Germany 

3,548 

20 

Netherlands 

1,292 

11 

Ireland 

3,227 

18 

Germany 

1,121 

9 

United  Kingdom 

3,015 

17 

Japan 

1,071 

9 

Japan 

1,445 

8 

United  Kingdom 

825 

7 

Switzerland 

1,223 

7 

'  SIC  283. 

•  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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ers,  according  lo  indiisdy  estimates,  have  cost  U.,S.  pliai  inaceii- 
tical  companies  as  nuich  as  $9  billion. 

Bill  Hurt,  U.S.  Department  of  Commerce,  Chemicals,  Pharma- 
ceuticals, and  Biotechnology  Division,  (202)  482-5125, 
November  I9W. 

PLASTIC  MATERIALS  AND  RESINS 


The  plastic  materials  and  resins  industry  (SIC  2821)  includes 
establishments  engaged  primarily  in  manufacturing  syn- 
thetic resins,  plastics  materials,  and  nonvuicanizable  elas- 
tomers. 

Global  and  Domestic  Subsector  Outlook 

Global  Indu.stry  Trend.s.  The  plastics  industry  has  moved 
around  the  world  as  it  has  pursued  business  opportunities  in 
emerging  high-growth  markets  and  as  suppliers  have  followed 
OEMs  as  tho.se  companies  have  expanded  production.  The 
global  plastics  industry  is  dominated  by  large  multinational 
chemical  companies  that  are  vertically  integrated.  Although  the 
industry  is  expanding  globally,  it  has  undergone  considerable 
consolidation  and  restructuring  in  recent  years  as  a  result  of 
major  acquisitions,  the  formation  of  joint  ventures,  and  the 
closing  of  obsolete  facilities.  That  trend  is  likely  to  continue 
because  of  the  level  of  competition  among  producers  and  the 
need  for  cost-cutting  measures.  Despite  this  trend  toward 
consolidation,  total  plastics  production  remains  fragmented 
because  of  the  number  of  resins  produced  and  the  diversity  of 
the  markets  served.  Production  o*^^  larger-volume  commodity 
resins  such  as  polyethylene  and  polypropylene  tends  to  be  less 
concentrated  than  that  of  smaller,  specialty-type  products.  In 
each  of  the  top  four  resin  sectors — polyethylene,  polypropyl- 
ene, PVC,  and  polystyrene — fewer  than  five  players  have  sig- 
nificant global  positions. 

Although  the  plastics  industry  is  global,  the  base  of  produc- 
tion for  many  commodity  resins  has  shifted  to  countries  such  as 
Saudi  Arabia,  China,  and  South  Korea.  Producers  in  highly 
developed  markets  such  as  the  United  States,  western  Europe, 
and  Japan  have  responded  to  these  shifts  in  production  by 
emphasizing  the  manufacture  of  specialty  and  higher-value- 
added  products  and  by  rationalizing  their  production  capacity 
to  improve  profitability.  Such  actions  not  only  capitalize  on  the 
comparative  advantage  of  developed  countries  in  highly 
advanced  production  technologies  and  research  but  also  lessen 
the  impact  on  profitability  of  swings  in  levels  of  resin  produc- 
tion capacity  and  demand. 

Key  markets  for  the  global  plastics  industry  include  the  Chi- 
nese Economic  Area,  Japan.  North  America,  South  America, 
southeast  Asia,  and  western  Europe.  Because  of  their  size  and 
level  of  economic  development,  it  is  no  surprise  that  Japan. 
North  America,  and  western  Europe  are  the  largest  regional 
markets  for  plastic  resin,  accounting  for  some  90  percent  of 
world  polymer  consumption.  Although  there  is  certainly  oppor- 
tunity for  expansion  in  those  regions,  as  epitomized  by  Canada 


and  Mexico,  those  markets  arc  in  large  part  established,  with  a 
more  limited  opportunity  for  growth.  Despite  the  economic  dif- 
ficulties in  Asia  and  South  America  recently,  those  regions 
remain  the  iirimary  areas  of  significant  growth  opportunity  in 
both  the  short  term  and  the  long  term. 

Research  in  the  plastics  industry  has  focused  on  the  develop- 
ment of  new  production  processes  instead  of  entirely  new  plas- 
tic materials.  For  example,  the  development  of  metallocene 
catalyst  technology  was  expected  to  play  a  key  role  in  the  olefin 
sector  through  the  end  of  the  century.  The  production  of  metal- 
locene-catalyzed  thermoplastics  has  been  growing  rapidly  both 
in  the  United  States  and  worldwide,  yet  it  accounts  for  only  a 
minor  proportion  of  total  resin  production.  As  technical  diffi- 
culties are  resolved  and  prices  fall,  this  technology  is  expected 
to  gain  greater  importance  in  the  global  marketplace.  Other 
research  efforts  are  aimed  at  expanding  applications  for  plastics 
and  improving  the  performance  properties  of  existing  resins 
through  alloying  and  blending. 

Domestic  Industry  Trends.  Factors  affecting  growth  in  the 
U.S.  plastics  industry  include  trends  in  key  end-use  markets 
such  as  packaging,  building  and  construction,  consumer  and 
institutional  products,  and  transportation.  Tho.sc  markets  in  turn 
are  affected  by  trends  in  consumer  spending.  GDP.  and  popula- 
tion growth.  Other  issues  that  infiuence  the  industry's  outlook 
include  the  cost  and  availability  of  raw  materials,  foreign  com- 
petition, technological  advancements,  and  intermaterial  and 
alternative  material  competition. 

Noteworthy  trends  specific  to  the  U.S.  plastics  industry 
include  consolidation  and  restructuring  of  the  industry,  compe- 
tition among  alternative  plastic  materials,  and  the  emergence 
of  electronic  commerce  (E-commerce)  as  a  business  tool. 
Depressed  oil  and  resin  prices  and  overcapacity  in  resin  supply 
have  prompted  a  number  of  mergers,  acquisitions,  and  joint 
ventures,  with  the  most  notable  in  1999  being  the  merger 
announced  by  the  Dow  Chemical  Company  and  the  Union  Car- 
bide Corporation.  The  same  pressures,  along  with  consolidation 
among  OEMs,  have  played  a  role  in  the  increased  level  of  inter- 
material competition  faced  by  plastics.  Such  competition  is 
occurring  across  the  spectrum  of  end-use  markets  as  commod- 
ity materials  that  are  enhanced  through  alloying  and  blending 
vie  with  specialty  resins  for  market  share.  Last  but  certainly  not 
least  is  the  advent  of  E-commerce  in  the  business  operations  of 
the  U.S.  plastics  industry.  Most  U.S.  resin  producers  have  a 
Web  site,  with  some  companies  offering  more  comprehensive 
services  such  as  on-line  sales,  shipping  and  inventory  informa- 
tion, and  technical  assistance.  The  Internet  provides  these  com- 
panies with  a  low -cost,  time-sensitive  means  of  communicating 
product  information  to  current  and  potential  customers.  In  turn, 
the  ready  availability  of  information  on-line  has  helped  reduce 
the  time  frame  for  customer  decision  making. 

Industry  and  Trade  Projections  for  the 
Next  1  and  5  Years 

Shipment  Projections.  Constant  dollar  shipments  of  plastic 
materials  and  resins  are  forecast  to  increase  only  3  percent  in 
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the  year  2000  after  an  unexpectedly  strong  performance  of  7 
percent  growth  in  1999  (see  Table  1 1-1 1 ).  A  variety  of  factors 
contributed  to  the  unusual  increase  in  shipments  in  1999:  the 
ability  of  the  industry  to  push  through  resin  price  increases,  the 
buildup  of  inventory  after  a  drawdown  in  1998,  the  anticipation 
of  Y2K  problems  in  sourcing  resin,  and  the  strength  of  sales  in 
virtually  all  end-use  markets.  Performance  in  the  year  2000  will 
be  weaker  because  of  expected  price  and  shipment  erosion  dur- 
ing the  fust  quarter  after  the  inventory  buildup  of  1999,  addi- 
tional capacity  coming  on-line  without  sufficient  growth  in  the 
domestic  economy  and  the  export  market  to  support  it. 
increased  competition  from  imported  materials,  and  a  weaker 
performance  in  key  end-use  markets  such  as  buildnig  and  con- 
struction and  transportation. 

For  the  near  term,  2000-2004,  the  outlook  for  plastics  will 
continue  to  be  favorable,  with  constant  dollai"  shipments  growing 
between  3  and  4  percent.  A  weaker  domestic  economy  will  lead 
to  weakened  demand  in  key  end-use  markets.  However,  that  trend 
will  be  offset  somewhat  by  increased  exports  as  economies  in 
Asia  and  South  America  recover  and  have  higher  rates  of  growth. 

Export  Trade  Patterns  and  Projections.  Historically, 
exports  as  a  percentage  of  plastic  resin  shipments  have  grown  at 
an  increasing  rate.  Large  regional  export  markets  in  the  NAFTA 
countries  and  western  Europe  and  double-digit  growth  in  Asia 
have  played  a  significant  role  in  this  trend  (see  Table  11-12). 
The  economic  crisis  in  Asia  and  the  economic  difficulties  expe- 
rienced in  Latin  America  in  1998  saw  a  reversal  of  this  trend. 
During  most  of  1999,  U.S.  exports  of  plastics  to  virtually  every 
region  in  the  world  were  negative.  However,  there  was  suffi- 
cient recovery — led  by  Asia — such  that  plastic  resin  exports  did 
end  the  year  with  a  positive  performance,  albeit  a  small  one.  For 


the  first  time  since  NAFTA's  implementation,  exports  to  Mex- 
ico fell.  U.S.  exports  to  that  country  were  hurt  by  low  oil  prices, 
cuts  in  spending  by  the  Mexican  government,  and  incremental 
growth  in  the  domestic  economy.  Continuing  poor  economic 
performance  was  the  largest  negative  element  for  exports  to 
Latin  America.  U.S.  exports  to  western  Europe  suffered  as  a 
result  of  competition  from  Asian  exports.  Bright  spots  included 
China,  South  Korea,  Vietnam,  Thailand,  and  Malaysia  as  the 
United  States  expanded  trading  opportunities  in  Vietnam  and  as 
the  Asian  economies  began  to  show  clear  signs  of  recovery. 

In  the  year  2000,  U.S.  plastics  exports  are  expected  to  grow 
4.1  percent  as  the  Mexican  economy  improves  its  performance 
and  oil  prices  recover.  Exports  to  Latin  America  are  expected  to 
continue  to  fall,  although  not  as  much  as  in  1999.  Incremental 
growth  is  expected  in  western  Europe  as  competition  for  market 
share  from  Asian  resins  is  not  anticipated  to  be  as  fierce.  Asia 
will  resume  its  position  as  the  primary  growth  market  for  U.S. 
plastics  exports — although  growth  will  have  a  slower  pace — 
with  Vietnam  possibly  benefiting  from  a  bilateral  agreement 
with  the  United  States.  The  same  factors  will  contribute  to 
export  growth  of  4  to  5  percent  in  the  period  2000-2004. 

Import  Trade  Patterns  and  Projections.  Although  there 
was  strong  demand  in  the  U.S.  market,  plastic  resin  imports 
were  negative  for  most  of  1999.  Contributing  to  this  scenario 
were  poor  domestic  economies  in  Mexico  and  most  of  Latin 
America  that  prompted  those  countries  to  supply  resin  to  their 
domestic  markets  as  opposed  to  exporting  or  importing  mate- 
rial. However,  U.S.  plastic  resin  imports  did  ultimately  have  a 
positive  performance,  rising  5.4  percent  for  the  year.  The  pri- 
mary reason  for  the  shift  in  fortunes  was  a  reversal  in  Cana- 
dian imports — from  negative  to  positive — given  that  they  hold 


TABLE  11-11:    Pla  als  and  Res  rends  and  Forecasts 

(millions  of  dollars  exf 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments'' 

31,601 

31,546 

37,305 

43,453 

40,097 

44,575 

47,160 

50,980 

52,866 

5.8 

8.1 

3.7 

7.2 

Value  of  shipments  (1992$) 

31,601 

31,172 

35,327 

35,156 

34,567 

37,678 

39,486 

42,250 

43,517 

4.8 

7.0 

3.0 

5.9 

Total  employment  (thousands) 

61.2 

62.2 

68.9 

70.0 

58.6 

61.0 

60.8 

60.5 

59.3 

-0.3 

-0.5 

-2.0 

0.3 

Production  workers  (thousands) 

36.5 

36.6 

40.4 

41.6 

36.3 

37.5 

36.7 

36.4 

35.8 

-2.1 

-0.8 

-1.6 

-0.3 

Average  hourly  earnings  (S) 

18.61 

18.75 

19.39 

20.04 

20.50 

21.70 

22.62 

23.53 

24.00 

4.2 

4.0 

2.0 

4.0 

Capital  expenditures 

1,712 

1,926 

2,536 

2,324 

2,784 

2,921 

2,727 

3,324 

3,091 

-6.6 

21.9 

-7.0 

2.6 

Product  data 

Value  of  shipments'" 

33,299 

33,589 

38,043 

44,017 

42,751 

45,670 

47,862 

51,739 

53,653 

4.8 

8.1 

3.7 

5.8 

Value  of  shipments  (1992$) 

33,299 

33,191 

36,025 

35,612 

36,854 

38,623 

40,091 

42,897 

44,184 

3.8 

7.0 

3.0 

4.6 

Trade  data 

Value  of  imports 

2,147 

2,606 

3,380 

4,200 

4,311 

4,788 

4,913 

5,178 

5,515 

2.6 

5.4 

6.5 

6.4 

Value  of  exports 

7,091 

7,280 

8,529 

10,461 

10,705 

11,884 

11,282 

11,305 

11,769 

-5.1 

.2 

4.1 

2.4 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  11-12:    U.S.  Trade  Patterns  in  Plastics'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Value^ 

Share,  % 

Rgq  ion^ 

Value' 

Ollaic,  /o 

NAFTA 

4,720 

42 

NAFTA 

2,344 

48 

Ldtin  AmGric3 

1 ,400 

12 

Latin  America 

85 

2 

Western  Europe 

2,137 

19 

Western  Europe 

1,450 

30 

Japan/Chinese  Economic  Area 

1,645 

15 

Japan/Chinese  Economic  Area 

782 

16 

Other  Asia 

813 

7 

Other  Asia 

175 

4 

Rest  of  world 

568 

5 

Rest  of  world 

78 

2 

World 

11,282 

100 

World 

4,913 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

2,816 

25 

Canada 

2,150 

44 

Mexico 

1,904 

17 

Japan 

670 

14 

Belgium 

758 

7 

Germany 

488 

10 

Japan 

590 

5 

Mexico 

194 

4 

Netherlands 

450 

4 

France 

165 

3 

'  SIC  2821. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


a  44  percent  share  of  U.S.  imports  of  plastic  resin.  Although  a 
smaller  portion  of  the  market,  double-digit  imports  from 
Asian  economies — predominantly  Hong  Kong,  South  Ki^ea, 
and  the  Association  of  Southeast  Asian  Nations  (ASEAN) 
countries — solidified  import  growth. 

In  the  year  2000,  imports  are  expected  to  continue  a  positive 
pattern  of  growth,  rising  6.5  percent.  Imports  from  Asia  will 
continue  to  grow  at  double-digit  levels  as  the  Asian  economies 
continue  to  recover,  but  gains  will  not  be  as  strong,  as  Asian 
resin  will  not  be  as  inexpensive  as  it  was  in  1999.  This  shift  in 
pricing  will  encourage  closer  sourcing  of  material,  with  the 
NAFTA  countries  and  western  Europe  having  the  most  to  gain. 
The  same  factors  will  contribute  to  import  growth  of  4  to  6  per- 
cent in  the  perioS  2000-2004. 

Kimherly  G.  Copperthite,  Office  of  Metals,  Materials,  and 
Chemicals/International  Trade  Administration,  (202)  482-5 1 24, 
Kim_Copperthite@ita.doc.gov,  November  1999. 
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SYNTHETIC  RUBBER 
Economic  and  Trade  Trends 


Export  Dependence 
and  Import  Penetration 


|o/^j   I  Exports/shipments    S  Imports/consumption 

25  I  

20 


15 


1990       1991       1992      1993      1994      1995  1996 

Source  U  S  Department  of  Commerce  Bureau  ol  the  Census.  International  Trarie  Administration. 


Output  and  Productivity 


1990       1991       1992      1993       1994       1995  1996 

Source  U  S,  Department  of  Labor.  Bureau  of  Labor  Statistics. 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 
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Synthetic  Rubber 

INDUSTRY  DEFINITION  The  synthetic  rubber  industry  (SIC  2822) 
includes  establishments  engaged  primarily  in  the  manufacture  of  synthetic 
rubber  (SR),  an  elastomer,  by  polymerization  or  copolymerization.  Elas- 
tomers are  rubberlike  materials  capable  of  further  processing  by  vulcaniza- 
tion; they  include  polymers  and  copolymers  of  butadiene  and  styrene  as  well 
as  butadiene  and  acrylonitrile,  polybutadienes,  chloroprene  rubbers,  and 
isobutylene-isoprene  copolymers.  Butadiene  copolymers,  however,  contain- 
ing less  than  50  percent  butadiene  are  classified  under  SIC  2821.  Similarly, 
natural  chlorinated  rubbers  and  so-called  cyclized  rubbers  are  considered 
semifinished  products  and  are  classified  under  SIC  3069,  fabricated  rubber 
products  not  elsewhere  classified.  The  synthetic  materials  industry  is  consid- 
ered part  of  the  larger  U.S.  chemical  industry.  Natural  rubber,  unlike  syn- 
thetic, is  derived  from  rubber  trees  {Hevea  brasiliensis)  and  imported  largely 
from  southeast  Asia.  The  United  States  does  not  produce  natural  rubber 
(apart  from  Gualyule).  Production  and  processing  of  natural  rubber  are  not 
included  in  this  industry  classification. 


OVERVIEW^ 


The  U.S.  elastomer  industry  remains  the  largest,  most 
advanced,  and  most  productive  in  the  world.  The  United  States 
produced  approximately  a  quarter  of  world  rubber  output  in 
1998  and  is  also  the  world's  largest  consumer  of  elastomers.  In 
addition,  the  United  States  has  had  a  trade  surplus  in  this  sector, 
reaching  $421  million  in  1998.  However,  to  remain  competitive 
in  the  twenty-fust  century,  this  mature  industry  must  focus  on 
end-product  customers  while  lowering  costs,  reducing  waste, 
and  increasing  productivity  levels. 

GLOBAL  INDUSTRY  TRENDS 


Since  its  inception  in  1906,  synthetic  rubber  has  become  ubiq- 
uitous. People  rely  on  synthetic  rubber  products  for  safety  in 
areas  ranging  from  the  highway  to  the  doctor's  office.  As  a 
result  of  the  great  resistance  to  corrosion,  poor  electrical  con- 
ductivity, and  ability  to  flex  and  regain  its  shape,  synthetic  rub- 
ber uses  continue  to  grow  as  technology  advances.  The  United 


States  has  been  and  continues  to  be  a  leader  in  the  development 
and  production  of  vulcanizable  elastomers. 

Two  product  groups  account  for  the  bulk  of  world  produc- 
tion and  consumption  of  synthetic  rubber:  emulsion  styrene- 
butadiene  rubber  (SBR)  and  butadiene  rubber  (BR).  Approxi- 
mately 87  percent  of  synthetic  rubber  capacity  is  based  on  the 
emulsion  process  (23  to  25  percent  styrene  and  75  to  77  percent 
butadiene).  The  solution  process,  which  has  been  less  popular, 
produces  polymers  with  a  lower  molecular  weight  distribution. 
The  tire  industry  consumes  about  76  percent  of  dry  SBR  ( 15  to 
25  percent  styrene  and  75  to  85  percent  butadiene),  and  much  of 
the  tire  industry  produces  SBR  exclusively  for  its  own  use. 

Consumption 

Worldwide  synthetic  rubber  consumption  reached  10.4  million 
metric  tons  in  1998,  according  to  the  International  Institute  for 
Synthetic  Rubber  Producers  (IISRP).  In  the  aftermath  of  the 
Asian  financial  crisis  and  as  a  result  of  sluggish  demand  in 
the  automotive  sector,  world  synthetic  rubber  consumption 
remained  flat  at  best  and  by  some  industry  estimates  decreased 
1 .4  percent  in  1998  after  3  consecutive  years  of  gains.  Western 
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Europe  recorded  the  greatest  growth  in  1998,  rising  5.4  percent 
to  2.7  million  metric  tons.  North  America  showed  growth  of  3. 1 
percent  thanks  to  the  strong  economy,  reaching  3.3  million  met- 
ric tons  consumed  in  1998.  However,  Asia  continued  to  experi- 
ence the  aftemiath  of  the  economic  crisis  that  hit  in  1997.  In 
1998,  Asia  decreased  synthetic  rubber  consumption  8.3  percent 
to  3.2  million  metric  Ions.  China  experienced  a  decrease  in  con- 
sumption of  0.8  percent,  a  substantial  drop  for  a  country  that 
has  consistently  enjoyed  growth  between  7  and  10  percent. 
Latin  America  also  suffered  from  financial  turmoil  in  1998  and 
decreased  its  consumption  of  .synthetic  rubber  4  percent  to  702 
thousand  metric  tons  (kt). 

End  Use 

The  bulk  of  synthetic  rubber  (SR)  is  consumed  by  the  auto- 
motive industry.  Tire  applications  absorb  62  percent  of  SR. 
and  automotive  mechanical  goods  account  for  8  percent. 
Nonautomotive  mechanical  goods  account  for  6  percent  of  SR 
consumption,  plastics  modification  absorbs  approximately  8 
percent,  and  5  percent  is  consumed  by  the  building  and  con- 
struction industry;  other  applications  account  for  the  remain- 
ing 1  1  percent. 

Elastomer  Type 

With  regard  to  growth  by  elastomer  type  in  1998,  ethylene 
propylene  rubber  [EPR,  both  ethylene-propylene  copolymer 
(EPM)  and  ethylene-propylene  terpolymer  (EPDM)|  experi- 
enced the  largest  consumption  increases,  growing  3.2  percent  to 
reach  814  kt,  according  to  data  released  by  the  IISRP.  SBR  con- 
sumption remained  stable  at  0.8  percent,  or  3.3  million  metric 
tons.  BR  consumption  was  down  3.4  percent  to  1.9  million  met- 
ric tons,  mainly  because  of  significant  decreases  in  Asia  and 
Oceania,  China,  and  Latin  America.  Acrylonitrile  butadiene 
(NBR)  consumption  remained  relatively  flat  at  -0.2  percent, 
dropping  to  320  kt. 

Production 

According  to  data  collected  by  the  International  Rubber  Study 
Group  (IRSG),  world  synthetic  rubber  output  fell  by  nearly  2 
percent  to  9.9  million  metric  tons  in  1998  afier  3  consecutive 
years  of  growth.  During  that  period,  the  world  experienced  a 
relatively  higher  increase  in  the  consumption  of  synthetic  rub- 
ber, resulting  in  declining  stocks  in  the  second  half  of  1998. 

Synthetic  rubber  production  increased  in  the  United  States 
only  slightly,  rising  .08  percent  to  2.6  million  metric  tons  in 
1998.  Growth  was  tempered  by  a  strong  dollar  and  weakened 
Asian  and  Latin  American  currencies.  Synthetic  rubber  output 
fell  1 1  percent  in  Canada  to  191  kt  but  increased  in  Mexico  by 
8  percent  to  167  kt  in  1998.  In  Brazil,  synthetic  rubber  produc- 
tion increased  slightly  to  340  kt  in  1998.  However.  Argentina 
experienced  a  3  percent  decline  in  production  to  54  kt.  Certain 
parts  of  eastern  Europe  experienced  declines  as  well:  In  Roma- 
nia output  fell  24  percent  to  22  kt;  in  Russia,  17  percent  to  599 
kt;  in  Bulgaria,  17  percent  to  28  kt;  and  in  Poland,  6.5  percent 
to  94  kt.  Neighboring  countries  experienced  moderate  growth 
in  synthetic  rubber  production  in  1998,  including  the  Czech 


Republic  (2.5  percent  to  82  kt)  and  Turkey  (3.0  percent  to  49 
kt).  In  the  past,  these  producers  looked  eastward  for  markets, 
but  they  recently  shifted  their  focus  to  western  European  con-  ; 
sumers.  Some  western  European  producers  experienced  growth 
in  output.  Output  in  the  Netherlands  increased  13  percent  to  220 
kt;  in  Germany,  4.5  percent  to  580  kt;  and  in  France,  1 .2  percent 
to  606  kt;  Finland  and  Belgium's  production  remained  rela- 
tively flat  at  39  kt  and  1 20  kt,  respectively.  Other  western  Euro-  I 
pean  producers  experienced  declines  in  output  in  1998  mostly 
as  a  result  of  cheaper  imports  from  eastern  Europe.  The  United  i 
Kingdom  decreased  production  14  percent  to  252  kt;  Spain,  15 
percent  to  86  kt;  and  Italy,  around  2  percent  to  290  kt.  Most 
Asian  producers,  still  suffering  from  the  1997  financial  crisis 
and  overcapacity  in  that  region,  experienced  declines  in  pro- 
duction in  1998.  China's  production  declined  2  percent  to  589 
kt  after  8.4  percent  growth  in  1997-1998.  Japan's  production     :  | 
declined  4  percent  in  1998  to  1.5  million  metric  tons,  Korea  s 
dropped  2  percent  to  530  kt,  and  India's  plummeted  12  percent 
to  66  kt  in  that  period.  Only  Taiwan  weathered  the  Asian  storm 
with  an  increase  in  production,  up  5  percent  to  428  kt  in  1998.  , 

Trade  | 

U.S.  exports  of  synthetic  rubber  totaled  over  $1  billion  in  1998  i  « 
(see  Table  12-1).  Thirty-six  percent  of  those  exports  were  des-  i 
tined  for  the  North  American  Free  Trade  Agreement  (NAFTA)  ;  ' 
region.  13  percent  for  Latin  America,  38  percent  for  western  \i 
Europe,  7  percent  for  the  Japan/Chinese  Economic  Area,  and  4  i  I 
percent  for  Asia.  These  trade  Hows  reflected  the  demand  of  the 
largest  customer,  the  automotive  industry,  in  particular  the  huge  ;  i  ( 
North  American  automotive  industry  and  the  large  auto  manu-  a  i 
facturers  in  western  Europe.  >  U 

The  synthetic  rubber  industry  had  a  trade  surplus  throughout  -  js 
the  199()s;  however,  that  surplus  shrank  afier  1994.  In  1998,  i 
U.S.  imports  of  synthetic  rubber  rose  7.8  percent  to  reach  $664  ? 
million,  whereas,  U.S.  exports  fell  by  8.9  percent  in  that  period  '  i 
to  $1.1  billion  (see  Table  12-2).  The  surge  in  imports  and  the  ' 
dropoff  in  exports  were  due  to  a  combination  of  factors.  The  1 1 
Asian  economies  are  still  recovering  from  the  1997  currency  i 
crisis.  In  addition,  Asia  is  experiencing  severe  overcapacity, 
with  more  production  coming  on-line  in  1999  and  2000.  West-  j 
em  Europe  experienced  slow  gross  domestic  product  (GDP)  ^  y 
growth  in  1998,  and  imports  were  received  from  low-cost  pro-  .  n  , 
ducers  such  as  the  Czech  Republic  and  Turkey  rather  than  from  ;  fie 
higher-cost  producers  such  as  the  United  States.  Economic  tur-    I  [ 
moil  and  depressed  demand  in  Latin  America  and  Russia  also  ^ 
contributed  to  the  decrease  in  U.S.  exports.  The  strong  U.S.  ,  ,^ 
economy  and  the  higher  value  of  the  dollar  hurt  U.S.  exports  but  ■ 
encouraged  imports.  ^ 

Trade  estimates  for  1999  and  2000  depend  on  the  economic  >ji  jii 
and  political  situation  in  troubled  regions,  such  as  Asia  and  Latin 
America.  In  addition,  they  depend  on  the  continued  health  of  the  ! 
U.S.  economy  relative  to  other  countries.  In  1999,  imports  are 
expected  to  continue  to  grow  at  around  7  percent,  driven  largely    ,  ; 
by  regional  NAFTA  trade.  Overall,  imports  should  continue  to  , 
grow,  but  at  a  more  moderate  growth  rate  over  time.  Exports  are  ; 
expected  to  remain  relatively  flat  in  1999  due  to  the  recovering  1  h. 
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TABLE  12-1:    U.S.  Trade  Patterns  in  Synthetic  Rubber'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Regions'' 

Value^' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

387 

36 

NAFTA 

256 

39 

Latin  America 

143 

13 

Latin  America 

22 

3 

Western  Europe 

418 

38 

Western  Europe 

213 

32 

Japan/Chinese  Economic  Area 

71 

7 

J d 1 1/ \^  1  M 1 1  t^bt;  (!- U(J  1 1 UI 1 1 1 U  /-Med 

100 

1 

1  D 

Other  Asia 

44 

4 

Other  Asia 

54 

8 

Rest  of  world 

23 

2 

Rest  of  world 

19 

3 

World 

1,085 

100 

World 

664 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

288 

27 

Canada 

206 

31 

Belgium 

186 

17 

Japan 

91 

14 

Mexico 

99 

9 

France 

59 

9 

Brazil 

80 

7 

Germany 

56 

8 

United  Kingdom 

48 

4 

Mexico 

50 

8 

'  SIC  2822. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


State  of  Asian  and  Latin  American  economies,  tempered  with 
unexpected  pockets  of  demand  in  places  like  Korea  and 
Venezuela.  Slower  growth  for  U.S.  exports  over  imports  will 
persist  through  2000,  particularly  if  Asian  markets  fail  to  grow 
faster  than  capacity. 

Capacity 

World  capacity  of  synthetic  rubber  remained  fairly  stable 
throughout  the  early  1990s,  but  as  the  Asian  economies  grew 
rapidly,  they  began  to  add  capacity  in  the  middle  to  late  1990s. 


However,  their  growth  rates  went  negative  in  1998.  and  Japan's 
economy  slowed  during  that  period;  this  turn  of  events  caused 
severe  overcapacity  in  the  industry. 

In  1998,  total  world  capacity  of  synthetic  rubber  is  estimated 
to  have  reached  nearly  13.5  million  metric  tons.  Much  of  world 
SR  production  is  located  in  North  America  (the  United  States 
and  Canada),  accounting  for  nearly  28  percent,  or  3.8  million 
metric  tons,  of  the  total.  However,  Europe  (including  central 
and  eastern  Europe  and  Russia)  is  the  largest  source  of  synthetic 
rubber  capacity,  totaling  5.9  million  metric  tons.  However, 


TABLE  12-2:    Synthetic  Rubber  (SIC  2822)  Trends  and  Forecasts 

(millions  of  dollaTs  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999- 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments'" 

4,235 

4,739 

4,964 

5,475 

5,291 

6,060 

6,182 

6,244 

6,306 

2.0 

1.0 

1.0 

4.5 

Value  of  shipments  (1992$) 

4,235 

4,623 

4,755 

4,543 

4,537 

5,081 

5,130 

5,128 

5,143 

1.0 

-0.0 

0.3 

3.2 

Total  employment  (thousands) 

11.9 

12.2 

11.9 

12.0 

12,0 

12.0 

Production  workers  (thousands) 

7.6 

7.7 

7.7 

8.0 

7.9 

7.7 

Average  hourly  earnings  ($) 

18.73 

19.27 

19.52 

20.61 

20.68 

21.96 

Capital  expenditures 

321 

256 

266 

268 

279 

391 

407 

411 

423 

4.1 

1.0 

2.9 

1  1.0 

Product  data 

Value  of  shipments'" 

4,318 

4,643 

4,983 

5,430 

5,139 

6,160 

6,221 

6,283 

6,345 

1.0 

1.0 

1.0 

5.4 

Value  of  shipments  (1992$) 

4,318 

4,530 

4,773 

4,507 

4,407 

5,196 

5,200 

5,190 

5,205 

0.1 

-0.2 

0.3 

4.2 

Trade  data 

Value  of  imports 

475 

493 

554 

608 

576 

616 

664 

710 

745 

7.8 

7.0 

4.9 

6.6 

Value  of  exports 

950 

872 

1,003 

1,165 

1,249 

1,191 

1,085 

1,085 

1,095 

-8.9 

0.0 

0.9 

-3.2 

'  Estimate  except  imports  and  exports. 
"  Estimate. 
'  Forecast. 

'  Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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these  numbers  are  overstated  somewhat  because  most  of  Rus- 
sia's capacity  is  iioiioperational.  Asia's  capacity  has  continued 
to  grow,  reaching  a  level  of  3.1  million  metric  tons  in  1998. 
Latin  America  remains  a  relatively  small  player  in  the  synthetic 
rubber  industry,  with  a  reported  production  capacity  of  670  kt  in 
1998. 

FACTORS  AFFECTING  FUTURE  INDUSTRY 
GROWTH 


The  synthetic  rubber  industry  is  by  all  accounts  mature.  Thus, 
the  relatively  modest  growth  rates  it  has  achieved  in  recent  years 
are  quite  impressive  in  light  of  the  mature  nature  of  the  industry. 

High  costs  of  entry,  low  profit  margins,  and  the  power 
exerted  by  established  market  leaders  have  resulted  in  a  high 
level  of  industry  concentration,  with  huge  incentives  for  further 
consolidation.  Five  synthetic  rubber  producers  account  for  over 
one-third  of  total  world  capacity:  Bayer  A.G.,  EniChem  SpA, 
the  Goodyear  Tire  and  Rubber  Company,  Japan  Synthetic  Rub- 
ber Corporation  (.ISR),  and  Exxon  Chemical.  Other  major  play- 
ers include  DSM,  Ameripol  Synpol  Corporation,  DuPont  Dow 
Elastomers,  Flexys  NV/SA,  Nippon  Zeon  Chemical.  Korea 
Kunibo,  Bridgestone  Corporation,  and  Michelin. 

In  fact,  pressure  to  increase  quality  and  efficiency  has  moti- 
vated many  in  the  industry  to  pursue  mergers  and  acquisitions. 
Dow  Chemical  increased  its  elastomer  reach  in  June  1 999,  when 
it  purcha.sed  Shell  Chemicals"  general-purpose  rubber  business, 
including  its  polybutauiene  and  emulsion  SBR  businesses.  Later 
in  1999,  Dow  bid  $1  1 .6  billion  to  acquire  Union  Carbide  Corpo- 
ration, creating  the  world's  second  largest  supplier  of  ethylene- 
propylene  rubber  when  capacity  expansions  come  on-line.  Zeon 
Chemicals  LP  acquired  DSM  Copolymer  Inc.'s  Nysyn  nitrile 
rubber  (NBR)  business  in  March  1999.  That  deal  will  give  Zeon 
exclusive  purchasing  rights  for  Nysyn  NBR  produced  by  DSM 
at  its  Baton  Rouge.  LA.  lacility.  Similar  mergers  and  cooperative 
arrangements  are  expected  in  the  year  2000  as  synthetic  rubber 
manufacturers  look  for  ways  to  increase  quality  and  productiv- 
ity, lower  costs,  and  reach  more  of  the  global  market. 

Overcapacity  is  a  concern  in  the  industry  and  has  affected 
prices.  Asia  has  been  steadily  increasing  capacity,  with  much  of 
its  output  destined  for  Europe  and  the  United  States.  Thailand 
and  Indonesia  were  reported  to  have  several  synthetic  rubber 
plants  coming  on  line  in  1998  and  1999.  Many  in  the  industry 
believe  that  capacity  in  South  Korea  could  be  as  great  as  three 
times  domestic  demand,  with  more  scheduled  to  come  on-line 
in  1999.  Some  industry  experts  predict  that  overcapacity  in  Asia 
could  reach  20  percent  by  2002.  New  entrants  into  the  market, 
such  as  Hyundai,  which  started  to  export  SBR  and  BR  to  the 
United  States  recently,  have  pushed  prices  down.  In  fact,  several 
South  Korean  synthetic  rubber  manufacturers  were  the  subject 
of  investigations  during  1999  for  dumping  product  onto  the 
U.S.  market  (selling  below  cost).  However,  these  dumping 
cases  were  not  substantiated  by  the  U.S.  International  Trade 
Commission  (ITC). 


Demand 

Globally,  the  automotive  industry  accounts  for  about  70  percent 
of  SR  demand,  producing  tires,  gaskets,  hoses,  belts,  sealants,  and 
adhesives.  Thus,  trends  in  the  automotive  sector  affect  the  outlook 
for  the  SR  industry  significantly.  Many  in  the  industry  have  pre- 
dicted that  demand  from  the  automotive  sector  will  decrease  over 
time;  however,  the  popularity  of  sport  utility  vehicles  (SUVs)  has 
belied  that  claim,  and  demand  is  actually  on  the  rise. 

Most  trends  indicate  that  vehicle  usage  is  on  the  rise,  with 
miles  driven  per  year  constantly  increasing.  The  Rubber  Manu- 
facturers Association  (RMA)  revised  its  shipment  projections 
for  1999  upward,  including  a  5  percent  increase  in  original 
equipment  passenger  tire  shipments,  a  .3  percent  increase  in 
replacement  passenger  tires,  and  a  17  percent  increase  in  the 
original  equipment  light  truck  tire  category  over  1998  ship- 
ments. Also,  experts  in  the  automotive  industry  predict  that  the 
next  4  to  6  years  will  see  the  scrapping  of  automobiles  origi- 
nally produced  in  the  period  1984-1989  (a  period  of  record 
sales),  thus  boosting  new  car  sales  higher  than  long-range  fore- 
casts suggest.  These  positive  forecasts  for  the  automotive  indus- 
try, including  the  popularity  of  SUVs,  bode  well  for  the  SR 
industry,  as  auto  and  tire  manufacturers  are  always  looking  for 
new  elastomers  that  will  enhance  the  functioning  and  durability 
of  their  products. 

DOMESTIC  TRENDS 


The  United  States  continues  to  be  the  world's  largest  consumer  ■■^ 
of  synthetic  rubber,  absorbing  about  a  quarter  of  world  output. 
The  United  States  consumed  2.4  million  metric  tons  of  SR  in 
1998,  up  slightly  from  2.3  million  metric  tons  in  1997.  Con-  "i 
sumption  is  expected  to  increase  an  average  of  1  percent  per  i 
year  for  the  next  .S  years. 

As  a  result  of  relatively  strong  GDP  growth  in  North  Amer-  ! 
ica,  the  use  of  automotive  elastomers  rose  at  an  average  rate  of 
3.0  percent  in  1998.  BR  consumption  rose  2.7  percent  to  280  kt, 
and  SBR  solid  consumption  increa.sed  2.2  percent  to  960  kt.  ■ 
EPDM  use  had  a  growth  rate  of  3.7  percent,  increasing  from  309  J 
kt  in  1997  to  321  kt  in  1998,  while  NBR  use  grew  4.2  percent 
from  85  kt  to  89  kt  during  that  period.  Over  the  next  .5  years,  ^ 
according  to  the  IISRP,  tire  elastomer  consumption  should  climb 
at  a  moderate  rate  of  1 .5  percent  in  North  America.  | 

Geography  and  Industry  Statistics  \ 

According  to  industry  statistics  for  1997,  seven  states  were  . 

responsible  for  over  75  percent  of  synthetic  rubber  shipments  in  . 

the  United  States:  Texas  ($1.9  billion),  Louisiana  ($1.0  billion),  - 

Ohio  ($757  million),  Kentucky  ($432  million).  New  Jersey  3 

($230  million),  Indiana  ($100  million),  and  Florida  ($96  mil-  J 

lion).  Texas  employs  the  largest  number  of  workers  in  the  syn-  1 

thetic  rubber  business,  with  3,644  employees  (2,424  production  5 

workers)  in  1997.  Louisiana  employs  1,51 1  people  ( 1,062  pro-  ) 

duction  workers)  in  the  synthetic  rubber  business,  and  Ohio  j 

employs  1.035  people  (594  production  workers).  ; 
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New  Capacity 

Several  domestic  producers  are  set  to  increase  capacity  over  tiie 
next  5  years.  Flhylene-propylene  (EP)  rubber  users,  who  iiave 
been  caught  in  a  supply-demand  price  squee/.e,  may  begin  to 
see  relief  by  the  end  oi'  1 999  and  into  2001 .  Two  new  sources  of 
supply  are  coming  on  stream  (Union  Carbide  in  Seadril't,  TX, 
and  Duponl  Dow  Elastomers  in  I'laqucmine,  EA),  and  the 
industry's  largest  producer,  DSM  N.V.,  is  starting  expansion 
projects  in  the  United  States  and  Europe.  Global  capacity  for 
EP-type  elastomers  could  increase  20  percent  over  the  next  2  to 
3  years  and  reach  abi>ut  1.1  million  tons  by  2001.  Worldwide 
demand  for  EP-type  rubber  is  expected  to  grow  4  percent  annu- 
ally over  that  period. 

Also  moving  to  increase  capacity,  Goodyear  has  begun 
building  a  $144  million  solution  synthetic  rubber  plant  in  Beau- 
mont, TX,  and  has  reorganized  its  chemical  division.  These 
developments  promise  to  make  the  already  huge  synthetic  rub- 
ber producer  even  more  aggressive  in  the  commercial  synthetic 
market.  Currently,  Goodyear  uses  most  of  its  SR  production 
internally.  The  new  facility  will  produce  240  million  pounds  ol 
additional  capacity,  offering  approximately  half  for  commercial 
sale.  In  addition.  Goodyear  plans  to  build  a  solution  synthetic 
plant  in  Europe.  Goodyear  already  ranks  as  the  second  largest 
supplier  of  tire  elastomers  in  the  world,  behind  Bayer  A.G. 

Price 

Synthetic  rubber  prices  fell  in  199S  because  of  several  major 
factors,  including  the  overall  decrease  in  commodity  prices 
experienced  during  the  period,  global  overcapacity,  and 
increased  import  competition  from  low-cost  producers  such  as 
South  Korea  and  Malaysia.  However,  in  mid- 1999.  as  commod- 
ity prices  began  to  recover,  producers  had  to  announce  price 
increases  of  2  to  3  cents  per  pound  (^f  SR  to  absorb  the  higher 
costs  of  raw  materials.  Prices  should  continue  to  rebound  in 
2000. 

PROJECTIONS  OF  INDUSTRY  AND  TRADE 
GROWTH  FOR  THE  NEXT  1  AND  5  YEARS 

Worldwide  synthetic  rubber  ct)nsumption  was  forecast  by  the 
IISRP  to  rise  2.0  percent,  to  10.7  million  metric  tons  in  1999. 
Over  the  next  .5-year  period,  global  SR  consumption  is  esti- 
mated to  average  a  moderate  growth  rate  o\'  around  3  percent 
per  annum  to  reach  a  total  of  1 2  million  metric  tons  by  2004.  In 
real  terms,  industry  shipments  in  the  year  2000  will  depend 
largely  on  conditions  prevailing  in  the  main  end-use  sectors. 
Optimistic  demand  from  the  tire  sector  and  the  health  care 
mdustry,  combined  with  expected  growth  in  the  fabricated  rub- 
ber products  and  miscellaneous  plastic  products  sectors,  has 
created  a  relatively  positive  outlook  for  the  SR  industry  in  the 
next  5  years.  In  addition,  rising  prices  predicted  for  natural 
rubber  and  continued  concern  about  latex  allergies  will  con- 
tribute to  increased  demand  for  competitively  priced,  high- 
performance  synthetic  elastomers. 


Industry  experts  believe  that  all  geographic  regions  will 
show  gains  in  SR  use  over  the  coming  .'^-year  period.  After  a 
year  of  negative  growth  in  199S,  China  is  expected  to  resume 
its  consumption  at  pre-Asian  crisis  levels,  rising  around  7  per- 
cent to  nearly  1  million  metric  tons  by  2004.  In  Asia  and 
Oceania,  an  annual  growth  rate  of  2  percent  is  expected 
through  2004  to  2.2  million  metric  tons  consumed,  depending 
on  economic  reform  and  political  factors.  The  situation  in  the 
Confederation  of  Independent  States  (CIS)  remains  uncertain. 
Industry  forecasts  call  for  an  annual  average  growth  rate  of 
around  2  percent,  but  that  rate  will  depend  on  economic  stabi- 
lization in  the  region  and  continued  assistance  from  the  Inter- 
national Monetary  Eund  (IMF).  The  prospect  lor  growth  in 
central  Europe  is  optimistic,  according  to  many  in  the  indus- 
try, averaging  near  .'i  percent  per  year  and  rising  to  55i)  kt  con- 
sumed by  2004.  In  western  Europe,  consumption  is  expected 
to  grow  more  slowly  over  the  next  5  years.  It  is  forecast  to  rise 
at  an  annual  rate  of  nearly  2  percent  to  over  3  million  metric 
tons  by  2004.  In  the  Middle  East  and  Africa,  predictions  call 
for  a  growth  rale  of  around  2  percent  annually  to  297  kt  by 
2004.  Latin  America  should  increase  its  use  of  SR  at  a  more 
moderate  rate  near  2  percent,  reaching  approximately  758  kt 
by  2004,  depending  on  growth  in  recovering  economies  such 
as  Brazil.  North  American  consumption  should  rise  at  an 
annual  rate  of  around  1  percent,  and  could  reach  3.7  million 
metric  tons  by  2004. 

Consumption  of  all  elastomer  types  should  grow  over  the 
next  3  years,  according  to  the  IISRP.  Forecasts  predict  that  EPR 
(EPDM)  use  will  grow  around  4  percent  per  annum  to  I  million 
metric  tons  by  2004.  NBR  should  show  annual  average 
increases  of  approximately  3  percent  to  400  kt.  SBR  consump- 
tion is  forecast  to  grow  3  percent  annually  as  well,  reaching 
nearly  4  million  metric  tons  by  2004,  powered  by  increased 
demand  from  the  automotive  sector.  BR  consumption  is 
expected  to  climb  an  average  of  2  percent  to  reach  2.2  million 
metric  tons  by  2004. 

The  thermoplastic  elastomers  (TPEs)  market  is  widely 
viewed  as  mature,  with  overcapacity  and  price  competition  at 
the  lower  end  of  the  market.  However,  growth  is  still  expected, 
and  companies  such  as  Dupont  Dow  Elastomers  are  banking  on 
increased  use  of  TPEs.  particularly  those  of  middle  to  high  per- 
formance. Worldwide  use  of  TPEs  is  expected  to  increase  from 
1.3  million  metric  tons  in  I99S  lo  l.K  million  metric  tons  by 
2004.  an  average  annual  nicrease  of  around  5  percent.  In  North 
America.  TPE  use  sht)uld  increase  in  line  with  world  forecasts, 
reaching  approximately  642  kt  by  2004. 

GLOBAL  MARKET  PROSPECTS 


Overall,  increased  global  competition  in  the  rubber  business  is 
heightening  the  urgency  among  producers  to  lower  costs, 
reduce  waste,  and  utilize  plant  and  labor  power  more  effec- 
tively. In  short,  many  rubber  suppliers  will  target  productivity 
improvements  in  the  twenty-first  century.  This  goal  implies  an 
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increase  in  cooperative  agreements  and/or  mergers  and  acquisi- 
tions among  producers  to  achieve  economies  of  scale  and 
scope. 

In  addition,  increased  cooperation  with  end-product  manu- 
facturers will  become  more  critical  to  the  success  of  SR  pro- 
ducers. In  particular,  the  industry's  biggest  customer — the  tire 
industry — is  actively  seeking  new,  improved  varieties  of  syn- 
thetic rubber  that  will  allow  it  to  decrease  the  weight,  and  thus 
the  rolling  resistance,  of  tires.  Some  in  the  industry  suggest  that 
the  use  of  solution  polymerization  SBR  rather  than  emulsion 
SBR  (the  historical  favorite)  could  contribute  to  a  lighter- 
weight  elastomer.  The  goal  for  many  producers  will  be  to 
develop  lighter  elastomers  without  sacrificing  basic  perfor- 
mance, safety,  and/or  durability  requirements  to  meet  the  needs 
of  an  industry  that  will  face  growing  environmental  regulation 
in  the  future.  In  addition,  the  tire  industry  continues  to  search 
for  a  synthetic  substitute  for  natural  rubber.  This  search  has 
taken  on  new  intensity  as  natural  rubber  prices  are  forecast  to 
rise  sharply  over  the  next  5  years,  with  supply  problems  pre- 
dicted for  2004  and  beyond. 

The  health  care  industry  continues  to  search  for  durable, 
high-performance  elastomers  that  will  not  pose  problems  for 
persons  allergic  to  latex.  The  best  synthetic  alternatives  to  nat- 
ural latex  gloves  contain  nitrile  and  neoprene,  but  those  prod- 
ucts are  significantly  more  expensive  than  latex.  Synthetic 
rubber  companies  are  under  pressure  to  develop  low-cost, 
durable  elastomers  with  low  latex  protein  levels. 

Overall,  the  synthetic  rubber  industry  must  focus  increas- 
ingly on  end-user  demands  while  working  to  increase  produc- 
tivity levels  and  lower  costs  to  ensure  its  success  in  the 
twenty-first  century. 

Jennifer  Yoder,  Office  of  Metals,  Materials,  and  Chemicals, 
Department  of  Commerce,  International  Trade  Administration, 
(202)  482-0131,  jennifer_yoder@ita.doc.gov.  February  2000. 
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Steel  Mill  Products 

INDUSTRY  DEFINITION  The  U.S.  steel  industry  encompasses  the 
products  of  steel  works,  blast  furnaces,  and  rolling  mills  (SIC  3312);  steel 
wiredrawing  and  steel  nails  and  spikes  (SIC  3315);  cold-rolled  sheet,  strip, 
and  bars  (3316);  and  steel  pipes  and  tubes  (SIC  3317).  The  products  in  SIC 
3312  account  for  the  overwhelming  share  of  this  sector. 


GLOBAL  INDUSTRY  TRENDS 


The  severe  economic  problems  that  roiled  the  Asian  countries 
beginning  in  1997,  together  with  global  overcapacity,  precipi- 
tated a  global  "steel  crisis'"  in  1998,  with  continuing  conse- 
quences for  U.S.  steel  producers  in  1999.  The  rapidly  developing 
countries  in  Asia  had  been  major  importers  of  steel.  However,  as 
their  economies  weakened,  steel  demand  fell  precipitously. 
While  apparent  consumption  fell  2  percent  (16  million  tons) 
worldwide  in  1998,  it  dropped  37  percent  ( 12  million  tons)  in  the 
Association  of  Southeast  Asian  (ASEAN)  countries  as  well  as  in 
South  Korea.  In  Japan,  the  third  largest  individual  market  for 
steel,  the  decline  was  17  percent  (14  million  tons). 

With  limited  sales  prospects  at  home,  Asian  steelmakers 
shifted  to  exports  to  the  remaining  strong  and  open  markets, 
principally  the  United  States  and  the  European  Union  (EU) 
nations.  In  addition,  countries  that  had  been  shipping  most  of 
their  exports  to  Asia,  notably  Japan  and  Russia,  diverted  their 
trade  to  the  United  States  and  EU  markets.  As  a  consequence, 
total  U.S.  imports  jumped  33  percent  to  a  record  37.7  million 
tons  in  1998.  Imports  from  Japan  and  South  Korea  soared  163 
percent  (4  million  tons)  and  109  percent  (1.6  million  tons), 
respectively.  Imports  from  smaller  Asian  producers  such  as 
Indonesia,  Taiwan,  and  Thailand  also  rose  more  than  100  per- 
cent. Russia,  which  also  experienced  falling  domestic  demand 
as  a  result  of  its  own  financial  crisis,  boosted  its  shipments  to 
the  United  States  by  1.8  million  tons  (59  percent)  to  account 
for  1 3  percent  of  total  imports.  In  the  European  Union,  the  net 
trade  balance  shifted  from  a  surplus  of  1 1 .7  million  tons  to  just 
0.5  million  ton  because  of  a  rise  in  imports  and  a  decline  in 
exports. 

Sharply  falling  prices  compounded  the  difficulties  of  steel- 
makers in  the  United  States  and  elsewhere.  The  spot  composite 


price  for  carbon  steel  product  exports  worldwide  fell  14  percent 
between  1997  and  1998,  dropping  to  its  lowest  level  since  1993. 
The  price  of  hot-rolled  sheet,  the  most  extensively  traded  prod- 
uct, dropped  more  than  19  percent.  In  the  United  States,  the 
average  unit  value  of  all  steel  imports  fell  9  percent  between 
1997  and  1998.  It  continued  to  fall  an  additional  10.5  percent 
between  January  and  June  1999. 

Owmg  to  the  dramatic  shifts  in  trade  and  the  drop  in  prices, 
more  than  20  steel-importing  countries  have  taken  formal  trade 
action  since  the  start  of  the  crisis,  including  many  of  world's 
biggest  importers.  In  the  United  States,  the  U.S.  Department  of 
Commerce  completed  more  than  60  antidumping  and  counter- 
vailing duty  investigations  covering  a  wide  range  of  products 
and  countries.  In  most  cases,  additional  duties  were  imposed 
after  trade  agencies  determined  that  there  had  been  dumping  and 
the  industry  had  been  injured.  As  an  alternative  to  prohibitive 
tariffs,  the  U.S.  Department  of  Commerce  negotiated  an  agree- 
ment that  placed  quotas  and  a  price  floor  on  imports  of  certain 
hot-rolled  Hat  products  from  Brazil  in  July  1999.  For  Russia, 
which  also  had  been  facing  very  high  dumping  duties,  an  agree- 
ment was  reached  to  suspend  the  antidumping  investigation  on 
the  flat-rolled  products  and  impose  a  quota  and  additional  mini- 
mum prices.  The  quota  volumes  increase  incrementally  over  the 
5-year  life  of  the  agreement.  A  second  agreement  was  concluded 
that  restricts  imports  in  major  product  areas  not  covered  by  other 
agreements  or  investigations.  These  two  agreements  and  a  previ- 
ous one  on  plate  were  designed  to  reduce  1999  imports  of  steel 
from  Russia  by  nearly  two-thirds  compared  with  1998  levels. 

During  the  first  7  months  of  1999,  U.S.  imports  decreased  9.5 
percent  to  18.2  million  tons  from  the  level  a  year  earlier,  reflect- 
ing largely  the  remedial  impact  of  the  trade  cases  and  suspension 
agreements.  Imports  of  carbon  hot-rolled  steel  fell  65  percent 
from  the  November  1998  peak,  and  those  of  cold-rolled  steel 
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dropped  23  percent;  both  products  were  the  subject  of  a  number 
of  dumping  cases.  Still,  with  U.S.  prices  remaining  well  above 
world  prices  and  many  other  foreign  markets  weak,  the  United 
States  is  an  attractive  market  for  foreign  steel  producers.  This  has 
encouraged  some  shifting  to  other  products  and  countries. 

Global  overcapacity  is  cited  as  the  root  cause  for  this  surge 
in  "unfair"  trading.  According  to  Organization  for  Economic 
Cooperation  and  Development  (OECD)  Steel  Committee  esti- 
mates, the  capacity  utilization  rate  worldwide  was  only  75  per- 
cent in  1998.  based  on  production  of  776  million  tons  and  a 
capacity  of  1.04  billion  tons.  The  rate  had  been  77  percent  in 
1997;  it  was  forecast  to  decline  to  just  71  percent  in  1999  owing 
to  an  increase  in  capacity  of  30  million  tons  and  a  3  percent 
decline  in  production.  Other  groups  have  developed  somewhat 
lower  and  perhaps  more  realistic  capacity  estimates  that  are 
based  on  an  "effective  capacity"  measure,  but  even  by  those 
estimates  the  production  surplus  is  substantial. 

Much  of  the  excess  capacity  is  believed  to  be  unjustified  eco- 
nomically. For  social  reasons,  governments  frequently  have  sup- 
ported inefficient  mills  by  maintaining  import  barriers,  providing 
subsidies,  or  tolerating  cartels.  As  a  matter  of  industrial  policy 
and  national  pride,  many  countries  developed  state-owned  steel 
sectors,  many  of  which  were  privatized  during  the  last  decade. 
However,  state  ownership  persists  in  China  and  India. 

The  Newly  Independent  States  of  the  former  Soviet  Union 
and  Japan  have  substantial  overcapacity.  In  Russia,  producers 
have  adjusted  to  the  70  percent  decline  in  domestic  demand  since 
1992  by  boosting  exports  more  than  220  percent.  Exports  now 
account  for  more  than  69  percent  of  domestic  production.  Even 
with  the  growth  in  export  markets,  however,  the  industry  oper- 
ated at  only  48  percent  of  capacity  in  1998.  Very  little  capacity 
has  been  cut  because  of  the  critical  importance  of  steel  mills  to 
many  communities.  Japan's  steelmakers  operated  at  only  63  per- 
cent of  capacity  in  1998,  down  from  72  percent  in  1997,  owing  to 
the  previously  mentioned  contraction  in  domestic  demand  (down 
17  percent)  and  in  traditional  export  markets  in  Asia.  In  a  recent 
repoil,  the  Japanese  government  warned  that  overcapacity  prob- 
lems would  be  chronic  and  urged  the  industry  to  cut  capacity  and 
focus  on  selective  product  lines.  The  report  concluded  that  if 
steps  are  not  taken,  the  capacity  surplus  in  10  years  will  range 
from  1 5  million  to  32  million  tons,  or  1 2  to  24  percent  of  the  total 
capacity. 

Concerned  about  the  difficulties  for  the  steel  industry  posed 
by  the  continuing  high  levels  of  unfairly  traded  imports,  the 
Clinton  administration  announced  a  Steel  Action  Program  on 
August  5,  1999.  Key  features  of  the  program  include  a  system- 
atic analysis  of  foreign  subsidies  and  market-distorting  trade 
barriers  for  steel  and  steel  raw  materials,  an  international  con- 
ference on  unfair  trade  practices  that  support  economically 
unjustifiable  production  capacity,  bilateral  discussions  with  key 
steel  exporters  (e.g.,  Japan  and  South  Korea)  to  ensure  that  they 
play  by  the  rules  of  fair  trade  and  eliminate  market-distorting 
subsidies,  and  strengthened  enforcement  of  U.S.  trade  laws. 

The  difficulties  of  the  steel  industry  worldwide  are  one  factor 
in  consolidations  among  major  steelmakers  as  well  as  scrap 


processors  and  steel  service  centers.  Steel  firms  have  viewed 
mergers  as  one  means  of  boosting  earnings  in  light  of  the  limited 
prospect  for  price  increases.  Benefits  result  from  combining 
some  mills  and  shutting  others.  In  mid- 1999,  British  Steel 
agreed  to  purchase  the  Dutch  producer  Hoogovens,  creating  the 
second  largest  steel  company  in  Europe,  with  a  capacity  of  more 
than  24  million  tons.  This  followed  the  merger  in  1998  of 
Thyssen  Knipp,  now  the  third  largest  European  fimi,  with  a 
capacity  of  25  million  tons,  and  a  wave  of  earlier  consolidations. 
The  result  is  that  the  five  largest  mills  in  Europe  have  an  average 
capacity  of  more  than  20  million  tons;  Japan's  Nippon  Steel,  the 
world's  largest,  has  a  capacity  of  30  million  tons.  The  U.S. 
industry  has  undergone  some  consolidation,  but  not  as  much  as 
the  steel  industry  in  Europe  has;  the  largest  U.S.  steelmaker, 
USX  Corporation,  has  a  capacity  of  1 1 .5  million  tons.  In  part, 
this  may  reflect  the  entry  in  recent  years  of  a  number  of  very 
competitive  minimills  that  are  challenging  the  dominance  of  the 
mostly  larger  integrated  mills.  Still,  AK  Steel,  once  part  of 
Armco,  agreed  to  acquire  its  former  parent  during  the  summer  of 
1999  to  create  the  country's  sixth  largest  producer,  with  a  capac- 
ity of  more  than  5.3  million  tons;  as  the  two  firms  merged,  some 
mills  were  to  be  shut,  idled,  or  sold.  Also,  three  major  bar  pro- 
ducers USS/Kobe  Steel,  Republic  Engineered  Steels,  and  Bai" 
Technologies — agreed  to  merge  their  bar  divisions  to  fonn  the 
dominant  producer  of  special  quality  bars,  with  a  capacity  of  3.2 
million  tons.  Some  bar  mills  were  closed  as  part  of  rationaliza- 
tion during  the  merger. 

Some  major  steel  consumers,  such  as  General  Motors 
(GM).  are  encouraging  international  consolidation  by  institut- 
ing a  global  purchasing  policy.  In  early  1999,  GM  announced 
agreements  to  buy  18  million  tons  of  steel  over  4  years  from 
40  global  producers.  Three-quarters  of  the  steel  was  to  be  sup- 
plied by  U.S. -based  producers.  Still,  this  represents  GM's  first 
attempt  to  buy  large  amounts  of  steel  on  a  global  basis.  The 
length  of  the  contract  is  also  unusual.  Typically,  contracts  are 
negotiated  for  much  shorter  periods  owing  to  price  fluctua- 
tions. 


DOMESTIC  TRENDS  

Demand  for  steel  mill  products  has  been  strong  owing  to  the 
continuing  robust  growth  of  the  economy.  In  1998,  apparent 
consumption  for  steel  mill  products  (domestic  shipments  plus 
imports  minus  exports,  with  no  inventory  adjustment)  rose  to  a 
record  125.6  million  tons,  a  5.8  percent  rise  over  the  previous 
record  in  1997  and  up  nearly  40  percent  since  1989. 

Many  new  products  and  applications,  an  increase  in  the  steel 
intensity  of  the  economy  [steel  consumption  per  unit  of  gross 
domestic  product  (GDP)],  high  automobile  production,  and  a 
favorable  shift  in  the  indirect  trade  of  steel  (i.e.,  the  net  trade  in 
steel-containing  products)  are  factors  that  have  boosted  demand 
since  1989. 

However,  in  the  first  half  of  1999.  apparent  consumption 
dropped  by  8  percent  from  the  same  period  in  1998.  A  partial 
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drawdown  of  the  huge  invcnlory  accimuilalcd  during  the  import 
surge  in  1998  is  believed  to  account  lor  a  large  part  of  the 
decline.  While  estimates  of  the  actual  inventory  increase  during 
that  time  are  imprecise,  industry  data  suggest  that  the  cumula- 
tive inventory  buildup  between  the  fourth  quarter  of  1997  and 
the  third  quarter  of  I99K  may  have  exceeded  7  million  tons. 

Even  with  strong  underlying  demand,  the  recent  perfor- 
mance of  the  U.S.  steel  industry  has  been  dismal  by  almost  any 
measure,  particularly  in  the  second  half  of  1998  and  continuing 
into  In  st  half  of  1999.  Domestic  shipments  dropped  3  percent  in 
1998  from  the  previoirs  year  to  92.9  million  tons;  in  the  first 
half  of  1999,  they  fell  an  additional  8  percent  compared  with 
the  same  period  in  1998.  in  addition,  through  September  1 1,  the 
industry  operated  at  only  80  percent  of  its  raw  steelmaking 
capacity,  compared  with  90  percent  in  the  same  period  in  1998. 
Maintaining  high  operating  rates  is  important  to  the  bottom  line 
of  this  capital-intensive  industry. 

Compounding  the  steelmakers"  difficulties  was  the  sharp 
drop  in  prices.  According  to  the  Bureau  of  Labor  Statistics 
(BLS)  composite  index  for  steel  mill  products,  prices  fell  by  7 
percent  between  January  1998  and  January  1999.  By  August 
1999,  they  had  fallen  an  additional  2  percent  to  only  slightly 
above  the  December  1984  level.  By  comparison,  the  price  index 
for  all  manufacturing  industries  rose  29  percent  since  1984. 
Many  steelmakers  were  concerned  that  they  had  little  price 
relief  in  1999  despite  the  decline  in  imports.  They  attributed  the 
lower  prices  and  shipments  to  the  lingering  impact  of  inventory 
overhang  and  drawdown. 

Owing  to  the  low  prices  and  low  operating  rates,  profitabil- 
ity has  suffered.  During  the  first  half  of  1999,  the  industry 
reported  an  operating  loss  of  $51  million  compared  with  an 
operating  profit  of  $537  million  during  the  same  months  in 

1998.  Since  the  steel  industry  historically  is  highly  cyclical,  it 
has  been  particularly  apprehensive  that  even  at  the  peak  of  the 
economic  cycle  it  is  unable  to  generate  the  profits  that  will  be 
necessary  to  Udt  it  over  during  a  recession.  Five  companies 
have  declared  bankruptcy  since  the  crisis  began. 

The  sharp  drop  in  earnings  has  made  it  more  difficult  to  raise 
capital.  With  the  stock  prices  of  some  major  steel  companies 
falling  by  more  than  half  since  April  1998,  those  companies 
have  little  prospect  of  raising  new  equity  on  a  favorable  basis. 
With  some  companies  encountering  difficulties  even  borrowing 
money.  Congress  approved  and  the  President  signed  legislation 
in  August  1999  authorizing  federal  loan  guarantees  up  to  $1  bil- 
lion to  the  steel  industry,  subject  to  certain  conditions.  Individ- 
ual steel  companies  will  be  eligible  to  borrow  up  to  $250 
million  at  market  rates  to  modernize  their  plants,  and  all  loans 
will  have  to  be  repaid  by  2005.  The  program  will  be  adminis- 
tered by  the  U.S.  Department  of  Commerce. 

With  falling  operating  rates  and  mounting  pressure  to  reduce 
costs,  steel  companies  accelerated  reductions  in  employment. 
According  to  BLS  data,  employment  dropped  5  percent  between 
Januai7  1998  and  January  1999  to  223,700.  the  lowest  figure 
then  on  record.  Employment  continued  to  decline  during  much  of 

1999,  bottoming  out  at  221,500  in  June,  a  new  low.  (Data  were 


first  collected  in  1939,  when  employment  totaled  515,500;  the 
number  peaked  at  726,100  in  1953.)  Over  the  long  term,  strong 
growth  in  productivity  has  allowed  the  industry  to  boost  ship- 
ments substantially  while  decreasing  the  workforce.  Between 
1990  and  1998.  shipments  increased  21  percent  while  employ- 
ment dropped  more  than  16  percent. 

Demand  from  the  motor  vehicle  sector,  which  alternates 
with  construction  as  the  largest  steel-consuming  industry,  is  a 
major  factor  in  the  strong  growth  in  apparent  consumption. 
Between  1991  and  1998,  domestic  shipments  to  this  sector 
increased  nearly  60  percent  as  light  vehicle  production  m  the 
United  States  jumped  5.2  million  units.  Moreover,  with  the 
growing  popularity  of  larger  sport  utility  vehicles  and  as  a 
result  of  other  factors,  such  as  an  emphasis  on  safety,  the  aver- 
age weight  per  unit  rose  more  than  150  pounds.  More  than  half 
the  increase  involved  the  use  of  high-  and  medium-strength 
steels,  many  of  which  have  been  developed  recently.  Other 
products  experiencing  greater  use  include  tubing  made  from 
hot-rolled  steel  and  tailor-welded  blanks.  Steel's  total  share  of 
the  average  vehicle  body  weight  has  been  fairly  steady,  rising 
about  1  percent  annually  to  reach  56  percent  between  1991  and 
1998. 

Steel  is  facing  strong  competition  from  other  materials.  In 
1999,  its  share  of  the  total  weight  of  a  light  vehicle  edged  down 
very  slightly  (about  7  pounds)  for  the  first  time  in  several  years 
even  as  total  vehicle  weight  rose  about  1 3  pounds.  While  part  of 
the  decline  may  be  attributable  to  increased  use  of  lighter- 
weight  steel  in  new  applications,  there  appears  to  be  some  sub- 
stitution of  lighter-weight  materials  as  automakers  try  to  control 
the  weight  of  vehicles.  Aluminum  content,  for  example,  rose  1 3 
pounds  in  1999  and  70  pounds  since  1991. 

The  construction  industry,  particularly  the  housing  sector,  is 
viewed  by  steelmakers  as  a  major  growth  market  for  steel  and  has 
contributed  to  the  current  strength  in  market  demand.  Between 
1990  and  1998.  shipments  to  the  construction  sector  rose  more 
than  26  percent  to  13.9  million  tons,  accounting  for  15  percent  of 
total  shipments.  To  promote  the  use  of  light  gauge  steel  framing 
in  residential  construction,  in  October  1998  the  American  Iron 
and  Steel  Institute  established  the  Noilh  American  Steel  Framing 
Alliance.  Steel's  advantages  include  its  strength,  steady  prices, 
and  recyclability  (a  typical  2.000-square-foot  wood-framed  house 
requires  13,000  board-feet  of  lumber,  the  equivalent  of  the  steel 
recycled  from  six  cars).  Its  disadvantages  are  the  requirement  for 
rivets  and  specialized  tools,  somewhat  higher  construction  costs, 
and  the  inexperience  of  most  builders  in  working  with  steel.  To 
address  this  problem,  new  tools  are  being  developed  to  facilitate 
assembly  and  training  for  framers  is  being  offered.  At  present, 
only  a  very  small  percentage  of  new  houses  are  framed  with  steel, 
but  the  industry  aims  to  boost  its  share  substantially  over  the  next 
few  years.  A  typical  steel-frame  house  contains  about  9  tons  of 
steel. 

The  growing  demand  for  steel  and  lower  barriers  to  entry 
resulting  from  less  capital-intensive  steelmaking  and  rolling 
technologies  have  prompted  a  large  increase  in  steelmaking 
capacity.  During  the  1990s,  crude  steelmaking  capacity  bot- 
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tomed  out  at  98.2  million  tons  in  1994  and  then  jumped  to 
116.2  million  tons  in  1999.  Most  of  this  capacity  increase 
occurred  in  minimills,  which  linked  the  electric  furnace  to 
technological  developments  in  thin  slab  casting  and  the 
rolling  of  flat  products.  Nearly  15  million  net  tons  of  flat 
rolled  capacity  has  been  added.  Still,  much  of  the  steel  that  is 
produced  by  minimills  is  not  competitive  with  the  high- 
quality  steel  manufactured  by  integrated  mills  for  use  in  motor 
vehicles  and  appliances. 

To  upgrade  their  flat  products,  minimills  are  adjusting  the 
mix  of  the  raw  materials  in  their  furnaces.  Scrap  is  the  primary 
charge  in  an  electric  arc  furnace  (EAF),  but  it  generally  cannot 
be  used  to  produce  the  highest-quality  products.  An  alternative 
that  is  being  used  is  pig  iron.  However,  pig  iron,  which  typically 
is  produced  in  a  blast  furnace  by  an  integrated  producer,  has  a 
price  disadvantage  except  during  cyclical  downturns.  Direct 
reduced  iron  (DRI),  iron  carbide,  and  hot  briquetted  iron  (HBI) 
also  are  being  more  widely  produced  by  minimills  in  new  plants 
to  meet  the  higher  demand  for  scrap  substitutes.  One  promising 
new  development  is  a  process  that  would  produce  low-cost 
molten  pig  iron  from  iron  ore  fines  and  steam  coal.  If  this 
process,  which  is  in  the  start-up  phase,  is  successful,  the  mini- 
mill  where  it  is  being  tried  could  produce  higher-quality  flat 
products  owing  to  the  improved  properties  of  its  EAF-based 
crude  steel.  The  process  also  has  lower  capital  and  operating 
costs  (including  substantia!  energy  savings)  and  more  favorable 
economies  of  scale  than  the  conventional  coke  oven/blast  fur- 
nace means  of  making  pig  iron.  If  this  project  is  successful,  its 
use  is  likely  to  spread  to  other  minimills. 

Steel  trading  on  the  Internet  is  growing  rapidly,  particularly 
for  the  excess  prime  and  secondary  steels  that  reportedly 
account  for  about  15  percent  of  the  steel  sold  in  the  United 
States.  Two  sites  have  been  established  that  offer  buyers  and 


sellers  an  opportunity  to  buy  and  sell  steel  from  a  variety  of 
companies.  Revenues  accrue  to  the  sites  through  transaction 
fees  and  advertising.  Sellers  at  one  site  include  foreign  and 
domestic  producers  and  steel  service  centers  selling  steel, 
plate,  and  slabs.  One  major  steel  company  reported  that  it  first 
offered  90  tons  of  cold-rolled  steel  at  one  of  the  sites  in  Janu- 
ary 1999  and  by  July  had  expanded  to  45,000  tons  in  six  prod- 
ucts. A  major  service  center  created  a  Website  in  1998;  1  year 
later,  Web  sales  totaled  $100  million.  E-commerce  allows  effi- 
cient communication  between  buyers  and  sellers  and  seem- 
ingly threatens  the  middlemen  companies  that  historically 
have  played  that  role. 

-IONS 


With  GDP  expected  to  rise  at  a  2  percent  rate  in  2000  and  infla- 
tion prospects  modest,  underlying  steel  demand  in  the  United 
States  should  continue  to  be  strong.  The  prospects  for  major 
end  users  appear  favorable.  The  construction  market,  which 
accounted  for  nearly  15  percent  of  1998  shipments,  is  expected 
to  rise  about  I  percent,  but  the  steel-intensive  highway  and  pri- 
vate nonresidential  building  components  markets  are  forecast  to 
rise  8  percent  and  2  percent,  respectively.  Light  vehicle  produc- 
tion is  likely  to  be  relatively  flat  at  the  cunent  high  level  of 
approximately  12.1  million  units.  With  producers'  durable 
equipment  expenditures  expected  to  rise  at  a  solid  rate,  the  cap- 
ital goods  industries  important  to  steel  should  benefit. 

Globally  too,  demand  is  expected  to  rise.  The  OECD  Steel 
Committee  is  projecting  that  apparent  consumption  worldwide 
will  increase  approximately  4  percent,  including  a  nearly  10 
percent  increa.se  in  the  ASEAN  countries.  With  growing 


(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  sfiipments^ 

57,187 

61,301 

68,753 

73,716 

73,238 

77,600 

74,500 

72,000 

75,000 

-4.0 

-3.4 

4.2 

0.6 

Value  of  shipments  (1992$) 

57,187 

60,338 

64,732 

65,687 

67,422 

70,700 

68,450 

69,600 

71,000 

-3.2 

1.7 

2.0 

1.3 

Total  employment  (thousands) 

234 

225 

222 

221 

217 

Production  workers  (thousands) 

179 

173 

172 

173 

171 

Capital  expenditures 

2,568 

2,166 

3,130 

3,283 

3,402 

Product  data 

Value  of  shipments^ 

56,132 

60,199 

67,681 

72,347 

71,293 

75,505 

72,489 

70,056 

72,975 

-4.0 

-3.4 

4.2 

0.6 

Value  of  shipments  (1992$) 

56,132 

59,266 

63,733 

64,472 

65,609 

68,791 

66,602 

67,721 

69,083 

-3.2 

1.7 

2.0 

1.3 

Trade  data 

Value  of  imports 

8,507 

9,298 

13,442 

12,906 

13,853 

14,814 

17,970 

14,500 

13,900 

21.3 

-19.3 

-4.1 

0.1 

Value  of  exports 

3,191 

2,987 

3,204 

4,891 

4,346 

5,116 

4,865 

4,400 

4,800 

-4.9 

-9.6 

9.1 

2.5 

'  Estimate  except  impoMs  and  exports. 
'  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


13-4    U.S.  Industry  &  T 


TABLE  13-2:    Net  Tonnage 

(millions  of  net  tons  except  as  noted) 


Percent  Change 


Compound  Annual 

Rail'  r.f  Growth,  % 


1988 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999' 

2000' 

97-98 

98-99 

1999-2000 

Raw  steel  production 

99.9 

92.9 

97.9 

100.6 

104.9 

104.4 

108.6 

108.8 

105.0 

107.5 

0.2 

3.5 

2.4 

0.9 

Continuous  casting  (%) 

61.3 

79.3 

85.7 

89.5 

91.1 

93.2 

94.7 

95.5 

96.0 

97.0 

Steel  nnill  product  shipments 

83.8 

82.2 

89.0 

95.0 

97.5 

100.5 

105.9 

102.4 

104.0 

106.0 

-3.3 

1.6 

1.9 

2.0 

Exports 

2.1 

4.3 

4.0 

3.8 

7.1 

5.0 

6.3 

5.5 

5.0 

5.3 

-12.7 

-9.1 

6.0 

10.1 

Imports 

20.9 

17.1 

19.5 

30.1 

24.4 

29.1 

31.2 

41.5 

34.5 

32.0 

33.0 

-16.9 

-7.2 

7.1 

Apparent  domestic  consumption 

102.7 

95.0 

104.5 

121.3 

114.8 

124.6 

130.8 

138.4 

133.5 

132.7 

5.8 

-3.5 

-0.6 

3.0 

Exports/shipments  ratio 

2.5 

5.2 

4.5 

4.0 

7.3 

5.0 

5.9 

5.4 

4.8 

5.0 

Imports  as  a  percent  of 

.i|     II '  'lit  1  1  iiiSLiniption 

20.3 

18.0 

18.7 

24.8 

21.3 

23.4 

23.9 

30.0 

25.8 

24,1 

'  Estimate. 
^  Forecast. 

Source:  American  Iron  and  Steel  Institute,  U.S.  Bureau  of  the  Census.  Forecasts  by  the  International  Trade  Association. 


Percent  Change 


Compound  Annual 
Rate  of  Growth,  % 


1988 

1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999^ 

2000^ 

97-98 

98-99 

1999-2000 

88-98 

Raw  steel  production 

90.6 

84.3 

88.8 

91.3 

95.2 

94.7 

98.5 

98.7 

95.3 

97.5 

0.2 

-3.5 

2.4 

0.9 

Continuous  casting  (%) 

55.2 

79.3 

85.7 

89.5 

91.1 

93.2 

94.0 

95.5 

96.0 

88.0 

Steel  mill  product  shipments 

76.0 

74.6 

80.7 

86.2 

88.5 

91.2 

96.1 

92.9 

94.3 

96.2 

-3.3 

1.6 

1.9 

2.0 

Exports 

1.9 

3.9 

3.6 

3.4 

6.4 

4.5 

5.7 

5.0 

4,5 

4,8 

-12.7 

-9.1 

6.0 

10.1 

Imports  (including  semifinished 

steel) 

19.0 

15.5 

17,7 

27.3 

22.1 

26.4 

28.3 

37.6 

31.3 

29,0 

33.0 

-  16.9 

-7.2 

7.1 

Apparent  domestic  consumption 

93.2 

86.2 

94.8 

110.0 

104.1 

113.0 

1 18,7 

125.6 

121.1 

120.4 

5.8 

-3.5 

-0-6 

3.0 

Exports/shipments  ratio 

2.5 

5.2 

4.5 

4.0 

7.3 

5.0 

5.9 

5.4 

4.8 

5.0 

Imports  as  a  percent  of 

20.3 

18.0 

18.7 

24.8 

21.3 

23.4 

23.9 

30.0 

25.8 

24.1 

apparent  consumption 


tbtimale 
■  Forecast. 

Source:  American  Iron  and  Steel  Institute,  U.S.  Bureau  of  the  Census.  Forecasts  by  the  International  Trade  Administration. 


demand  elsewhere,  foreign  producers  will  have  markets  besides 
the  United  States  to  which  to  ship  their  steel. 

In  this  environment,  domestic  steel  shipments  should  grow 
approximately  2  percent  from  the  1999  projection  of  94  million 
tons.  The  excess  inventories  were  expected  to  be  liquidated  in 
1999  and  therefore  are  unlikely  to  weigh  on  the  market  in  2000. 
Imports  are  expected  to  drop  slightly  as  a  result  of  improving 
deinand  elsewhere  and  the  remedial  impact  of  the  large  and 
growing  number  of  trade  cases. 

Through  the  year  2004,  steel  shipments  should  rise  at  an 
erratic  rate  of  1  to  2  percent  annually,  assutning  continued  mod- 
erate economic  growth  (see  Tables  13-1,  13-2,  and  13-3). 

GLOBAL  « 


Exports  historically  have  accounted  for  only  a  small  share  of 
total  steel  shipments.  Even  in  1995,  when  they  reached  a  peak 
of  6.4  million  tons,  they  represented  just  7  percent  of  domestic 
shipments.  Since  then,  exports  have  trended  downward  errati- 


cally, falling  to  5  million  tons  in  199S  to  account  for  just  .5  per- 
cent of  shipments.  During  the  first  half  of  1999,  in  response  to 
the  global  steel  crisis,  they  dropped  an  additional  21  percent 
cotnpared  with  the  same  period  in  1998. 

Many  steelmakers  argue  that  they  have  little  incentive  to 
export,  since  they  do  not  have  the  capacity  even  to  supply  the 
domestic  market,  for  which  they  have  demonstrated  a  marked 
preference.  Also  discouraging  exports  are  the  cunent  low  prices 
and  alleged  trade  barriers  and  subsidies  in  many  countries  that 
the  Steel  Action  Program  is  designed  to  address. 

In  199S,  70  percent  of  U.S.  exports  were  destined  for  the 
North  American  Free  Trade  Agreement  (NAFTA)  paitners 
Canada  and  Mexico  (see  Table  13-4).  Their  large  share  is  a 
result  of  proximity,  the  relative  strength  of  those  markets,  the 
presence  of  the  same  end  users  (e.g.,  automobile  companies), 
and  certain  market  access  provisions  under  NAFTA.  Tariffs 
with  Canada  have  been  eliminated,  and  those  with  Mexico  will 
disappear  completely  in  2003.  South  America  and  Europe  are 
small  (as  measured  by  value)  and  declining  markets  for  U.S.  pro- 
ducers. Asia  had  developed  into  a  promising  market  in  the  mid- 
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TABLE  13-4:    U.S.  Trade  Patterns  in  Steel  Mill  Products^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region 

Value 

Share,  % 

Region 

Value 

Share,  % 

NAFTA 

3,407 

70 

NAFTA 

3.8-18 

21 

Latin  America 

409 

8 

Latin  America 

1 ,41 1 

8 

Western  Europe 

413 

8 

Western  Europe 

4,384 

24 

Japan/Chinese  Economic  Area 

117 

2 

Japan/Chinese  Economic  Area 

3,916 

22 

Other  Asia 

1  fii 

1 0  1 

O 

o 

Other  Asia 

1  657 

q 

Rest  of  world 

7 

Rest  of  world 

2  785 

1  R 
1  0 

wo  1  1  u 

H,oDD 

1  uu 

vvor  lu 

1 7  970 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

2,339 

48 

Japan 

3,172 

18 

Mexico 

1,068 

22 

Canada 

2,644 

15 

United  Kingdom 

108 

2 

Russia 

1,395 

8 

Venezuela 

77 

2 

South  Korea 

1,281 

7 

Morocco 

72 

1 

Mexico 

1,174 

7 

'  SIC  3312,  3315,  3316,  3317. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


1990s,  but  shipments  to  that  region  fell  off  sharply  even  before 
the  economic  crisis.  Exports  to  Japan  totaled  just  1 1.363  tons  in 
1998. 

Some  steel  companies  believe  that  they  can  develop  export 
markets  for  certain  niche  products  where  they  have  a  techno- 
logical edge.  For  example,  manufacturers  of  light  gauge  steel 
framing  have  indicated  that  they  will  be  able  to  develop  a  mar- 
ket for  their  product  in  certain  countries  in  South  America.  Spe- 
cialty producers  also  suggest  that  their  products  have  export 
potential  in  certain  markets. 

Charles  Bell,  U.S.  Department  of  Commerce.  International 
Trade  Administration,  (202)  482-0608,  September  1999. 
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NONFERROUS  METALS 
Economic  and  Trade  Trends 


U.S.  International  Trade 


($  billions) 
25 


Exports    —  Imports  Balancp 


1990     1991    1992    1993    1994    1995    1996    1997  1998 

Source  U  S  Department  of  Commerce  Buteau  of  the  Census,  International  Trade  Administration 


(%) 

20 


World  Export  Market  Shares 


I  United  States   |  Canada   |  Germany   H  South  Korea  i  


1993  1994  1995  1996  1997 

Source  United  Nations,  tj  S  Department  of  Commerce,  International  Trade  Administration 


Export  Dependence 
and  Import  Penetration 


35  I — •    I  Exports/shipments    B  Imports/consumption 

30 


1990       1991       1992      1993      1994      1995  1996 

Source  U  S.  Department  of  Cortimerce  Bureau  of  tfie  Census,  International  Tracie  Administration 


Output  and  Productivity 


(1992  =  100)  —  Industry  productivity  Industry  real  output 
120  I    I  National  real  output    S  National  productivity 


no 


100 


90 


80 


■  1  i 


1 990       1 99 1       1 992       1 993       1 994       1 995       1 996 

Source:  U  S.  Department  of  Labor,  Bureau  of  Labor  Statistics. 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 
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Nonferrous  Metals 


ALUMINUM 


The  aluminum  industry  is  composed  of  a  primary  aluminum  sec- 
tor (SIC  3334),  a  secondary  sector  (a  portion  of  SIC  3341 ),  and 
a  semifabricating  sector  that  includes  SIC  3353,  aluminum 
sheet,  plate,  and  foil  (rolling);  SIC  3354,  aluminum  extruded 
products;  and  SIC  3355,  aluminum  rolling  and  drawing  not 
elsewhere  classified,  such  as  cable,  wire,  bars,  and  rods. 

Global  Industry  Trends 

The  global  aluniinLim  indii.stry  cuixently  is  in  the  midst  of  a 
process  of  rationalization.  This  has  been  spurred  in  part  by  world- 
wide overcapacity,  languishing  piices.  and  a  recognition  that  the 
industry  needs  to  make  adjustments  to  compete  against  other 
materials  in  developing  the  new  end-use  markets  that  will  be 
required  for  continued  growth.  Global  overcapacity  exists  despite 
exceptionally  strong  demand  in  the  United  States  and  evidence  of 
a  return  to  positive  growth  rates  in  the  Asian  economies,  espe- 
cially South  Korea  and  Taiwan,  that  were  affected  by  the  Asian 

TABLE  14-1:    Aluminum  Industry  (SIC  3334,  3341,  3: 

thousands  of  metric  tons) 


financial  crisis.  The  economy  in  Japan  also  demonstrated  hints  of 
a  resurgence  in  demand.  However,  increases  in  aluminum  pro- 
duction, particularly  in  Europe  and  Russia,  which  the  latter  coun- 
try exports  in  large  quantities,  have  closely  matched  the  increase 
in  demand.  As  a  result,  market  suipluses  are  expected  to  continue, 
although  at  increasingly  lower  levels,  for  the  next  couple  of  years. 

Globally,  it  appears  that  in  1998,  primary  aluminum  supply 
exceeded  consumption  by  about  600,00(J  tons — the  combined 
effect  of  a  2.5  percent  increase  in  supply  and  a  1  percent 
decrease  in  demand.  The  fall  in  primary  aluminum  consump- 
tion in  Asia  (excluding  Japan  and  China)  from  1997  to  1998 
was  approximately  4()0,()00  tons,  or  5.6  percent.  Most  of  the 
surplus  thus  can  be  attributed  to  the  Asian  economic  crisis. 
From  1987  to  1998,  global  primary  aluminum  consumption 
increased  at  a  compound  annual  growth  rate  of  2.9  percent.  In 
1998,  demand  decreased,  but  a  return  to  recent  growth  trends 
was  expected  in  1999.  Demand  in  the  United  States  was 
expected  to  increase  6.6  percent  in  1999  (see  Table  14-1)  and 

,  3354,  3355)  Trends  and  Forecasts 


Compound 
Annual 
Growth 

Percent  Change  Rate,  % 

1993        1994        1995        1996         1997  1998  1999'        2000^         97-98        98-99       99-2000  93-98 


Total  shipments 

8,417 

9,365 

9,565 

9,609 

10,224 

Primary  ingot  production 

3,695 

3,299 

3,375 

3,577 

3,603 

Exports 

1,094 

1,195 

1,310 

1,309 

1,367 

Ingot 

404 

343 

373 

421 

361 

Semifabricated  products 

690 

852 

937 

888 

1,006 

Imports 

2,327 

3,136 

2,702 

2,573 

2,805 

Ingot 

1,850 

2,536 

1,976 

1,940 

2,097 

Semifabricated  products 

477 

600 

726 

633 

708 

Primary  metal  inventories. 

end  of  year 

4,497 

3,733 

2,581 

2,642 

2,258 

Week  Supply 

14.7 

11.2 

8.2 

7.6 

6.2 

10,518 

11,212 

11,325 

2.88 

6.60 

1.01 

4.56 

3,713 

3,800 

3,850 

3.05 

2.34 

1.32 

0.10 

1,265 

1,300 

1,365 

-7.46 

2.77 

5.00 

2.95 

277 

325 

340 

-23.27 

17.33 

4.62 

-7.27 

988 

975 

1,025 

-1.79 

-1.32 

5.13 

7.44 

3,264 

3,900 

3,950 

16.36 

19.49 

1.28 

7.00 

2,472 

3,050 

3,100 

17.88 

23.38 

1.64 

5.97 

792 

850 

850 

11.86 

7.32 

0.00 

10.67 

2,324 
6.4 


'  Estimate:  shipments  by  the  Aluminum  Association,  production  by  the  U.S.  Geological  Survey. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce,  International  Trade  Administration  (ITA),  the  Aluminum  Association.  Estimates  and  forecasts  by  ITA;  1997  shipments  by 
the  Aluminum  Association. 
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will  account  for  a  large  portion  of  the  global  increase.  On  the 
supply  side,  increases  in  capacity  are  expected  to  average  just 
over  2  percent  annually  for  the  next  3  years.  However,  a  further 
1.5  million  tons  of  global  capacity,  40  percent  of  which  is  in  the 
United  States,  remains  idle.  Therefore,  depending  on  capacity 
utilization  rates,  market  surpluses  should  gradually  disappear. 

Industry  Structure 

hi  1999,  the  U.S.  industry  was  dominated  by  three  large  inte- 
grated, multinational  U.S.  companies — Alcoa,  Reynolds  Metals 
Company,  and  Kaiser  Aluminum  and  Chemical — as  well  as  the 
Canadian  company  Alcan.  However,  in  late  summer,  Alcoa 
announced  plans  to  acquire  Reynolds  for  $5.6  billion.  At  the 
same  time,  Alcan  announced  its  plans  to  merge  with  Pechiney 
(France)  and  Alusuisse  (Switzerland).  The  primary  aluminum 
segment  of  the  industry  is  composed  of  24  smelters  operated  by 
12  companies  located  principally  in  the  Pacific  northwest,  while 
the  semifabricating  sector  is  composed  of  over  200  companies 
clustered  principally  in  the  midwest.  Together  they  account  for 
over  60,000  employees  and  over  $30  billion  in  shipments. 

These  mergers  would  create  the  world's  two  largest  alu- 
minum companies,  both  with  revenues  of  approximately  $21 
billion.  As  with  Alcoa's  acquisition  of  the  U.S.  aluminum  pro- 
ducer Alumax  in  1998,  the  merger  will  depend  on  approval  by 
the  U.S.  Department  of  Justice.  Similar  approval  must  be 
granted  to  Alcan  by  the  European  Commission.  It  is  expected 
that  these  mergers  will  enable  the  aluminum  industry  to  com- 
pete more  effectively  against  substitute  materials. 

Domestic  Trends 

Consumption.  In  1998.  the  U.S.  aluminum  industry  set  a 
record  for  total  shipments,  which  reached  approximately  10.52 
million  metric  tons  (mt).  Shipments  in  1999  were  expected  to 
increase  6.6  percent  to  1 1.21  million  mt.  In  descending  order, 
the  largest  end-use  sectors  were  and  probably  will  remain  the 
transportation  sector,  the  containers  and  packaging  sector,  and 
the  building  and  construction  sector.  Combined,  those  sectors 
represented  about  two-thirds  of  all  shipments.  Over  half  of  all 
shipments  were  in  the  form  of  rolled  products  such  as  plate, 
sheet,  and  foil.  The  transportation  sector,  which  supplanted  the 
containers  and  packaging  sector  as  the  largest  end-use  sector  in 
1994,  continues  to  expand  its  share  of  overall  aluminum  ship- 
ments. The  transportation  sector  now  accounts  for  approxi- 
mately one-third  of  the  industry's  shipments;  just  as  the 
aluminuin  can  was  the  engine  for  demand  growth  in  the  1970s 
and  1980s,  the  transportation  sector  is  expected  to  provide  the 
impetus  for  demand  growth  in  the  future. 

The  year  1999  was  expected  to  be  another  100-billion  year 
for  can  shipments,  although  through  the  first  6  months,  ship- 
ments of  aluminum  beverage  cans  fell  0.8  percent  from  the 
1998  level.  This  was  due  mostly  to  a  decrease  in  the  soft  drink 
sector.  It  remains  to  be  seen  whether  a  hot  summer  will  boost 
shipment  beyond  the  100-billion  level.  However,  June  data  pub- 
lished by  the  Aluminum  Association  on  new  orders  .seem  to 
indicate  that  an  upturn  beyond  that  level  is  unlikely.  It  seems 


that  the  domestic  container  and  packaging  sector  has  reached 
full  maturity  and  that  increases  in  aluminum  sheet  shipments 
will  rely  solely  on  increases  in  beer  and  soft  drink  consumption. 
In  fact,  it  is  now  the  aluminum  can  that  is  under  substitution 
pressure,  particularly  from  plastic,  rather  than,  as  before,  alu- 
minum displacing  materials  such  as  glass. 

Shipments  to  the  container  sector  have  reached  a  plateau  for 
a  number  of  reasons.  First,  the  industry  continues  to  improve 
the  technology  for  producing  cans  in  order  to  compete  with 
steel  and  plastic  containers.  As  a  result,  about  33  cans  are  made 
per  pound  of  aluminum  compared  with  29  in  1992  and  22  in 
1972.  Second,  the  market  is  saturated:  Virtually  100  percent  of 
beer  and  soda  cans  are  aluminum,  and  the  possibility  for  further 
substitution  in  place  of  glass  packaging  is  minimal.  Therefore, 
increased  shipments  must  rely  on  increases  in  soda  and  beer 
demand  to  offset  the  lightweighting  of  cans. 

Supply.  The  domestic  supply  of  aluminum  can  be  divided 
into  three  components:  primary  production,  secondary  produc- 
tion, and  imports.  Currently,  these  sectors  each  supply  roughly 
one-third  of  the  market.  This  ratio  is  vastly  different  from  that 
in  1992,  when  domestic  production  accounted  for  almost  half 
of  supply.  The  change  in  the  ratio  is  a  result  of  a  decrease  in  pri- 
mary production  and  an  increase  in  secondary  production  and 
imports. 

Primary  .\luminum.  Primary  aluminum  production  was 
about  3.7  million  mt  in  1998.  This  represents  a  capacity  utiliza- 
tion rate  of  about  88  percent,  compared  with  91  percent  glob- 
ally. This  is  well  below  the  1987  rate  of  approximately  97 
percent  but  above  the  nadir  in  1994,  when  the  industry  was 
operating  at  around  79  percent.  U.S.  production  is  expected  to 
increase  slowly  in  the  next  few  years  as,  depending  on  global 
market  conditions  (the  price  of  aluminum  is  determined  on  an 
international  trading  exchange),  idled  capacity  is  reactivated. 
The  United  States  is  responsible  for  approximately  40  percent 
of  the  idle  capacity  worldwide,  and  Alcoa  maintains  most  of 
that,  about  4()(),()()()  mt.  Primary  aluminum  production  in  1999- 
was  expected  to  increase  slightly  to  3.8  million  mt. 

The  production  of  primary  aluminum  is  an  electrolytic 
process  that  is  energy-intensive.  Electricity  accounts  for 
approximately  one-third  of  the  cost  of  production,  and  its  cost 
and  availability  are  the  driving  forces  behind  decisions  on  the 
location  of  new  or  expanded  smelter  capacity.  For  example, 
approximately  40  percent  of  U.S.  smelting  capacity  is  located 
in  the  Pacific  northwest  and  utilizes  hydropower  from  the  Bon- 
neville Power  Administration.  Currently,  new  capacity  is 
planned  for  locations  such  as  Canada  (hydropower)  and  the 
Middle  East  (natural  gas).  There  has  not  been  a  new  smelter 
constructed  in  the  United  States  since  1980. 

However,  changing  economics  and.  in  particular,  the 
impending  deregulation  of  the  U.S.  power  industry  have 
renewed  interest  in  the  possibility  of  smelter  expansion  in  the 
United  States.  It  is  believed  that  after  deregulation,  it  will  be 
possible  for  aluminum  companies  to  buy  electricity  more  eco- 
nomically by  wheeling  power  in  from  areas  of  the  country  with 
excess  supply  and  controlling  its  cost  to  the  smelter  through 
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hedging.  As  a  result,  feasibility  studies  are  under  way  lor  the 
possible  expansion  of  smelters  in  the  United  States. 

Secondary  Aliimimim.  Although  its  share  of  total  supply  has 
remained  eonstant  sinee  1992  at  about  one-third,  as  reeenlly  as 
10  years  ago  secondary  aluminum  production  accounted  for 
only  one-quarter  of  supply.  Absolute  production  of  secondary 
aluminum  since  1992,  though,  has  increased  about  35  percent. 
In  1997,  for  the  first  lime,  secondary  and  primary  production 
were  approximately  equal.  However,  in  I99S  and  1999,  primary 
aluminum  production  reasserted  its  supremacy.  This  probably 
does  not  reflect  a  rejection  of  aluminum  recovery  and  recycling 
but  instead  reflects  economic  fundamentals.  The  spread  between 
primary  and  secondary  aluminum  prices  over  that  period  was 
very  tight,  causing  primary  aluminum  to  be  an  attractive  alterna- 
tive to  consumers  and  putting  pressure  on  the  profitability  of 
secondary  aluminum  producers,  which  subsequently  reduced 
production.  Expectations  of  better  prices  for  primary  aluminum 
and  a  widening  of  the  price  differential  in  the  year  2000  are 
expected  to  result  in  an  increase  in  secondary  aluminum  produc- 
tion greater  than  that  in  primary  aluminum  production. 

In  general,  a  major  factor  in  the  increase  in  secondary  pro- 
duction has  been  the  success  of  the  aluminum  beverage  can  and 
its  recyclability.  Of  the  100  billion  aluminum  beverage  cans 
produced  in  1998,  62.8  percent  were  recycled.  This  reflects  a 
slight  decrease  from  66.5  percent  in  1997  and  probably  is  a 
manifestation  of  depressed  prices  for  aluminum  scrap  and  sec- 
ondary material.  Over  half  the  content  of  a  new  aluminum  bev- 
erage can  comes  from  recycled  aluminum.  In  1998,  a  total  of 
879  thousand  mt  of  aluminum  was  recovered  from  used  bever- 
age containers.  An  additional  factor  that  will  have  a  profound 
influence  on  scrap  markets  and  secondary  aluminum  produc- 
tion is  the  obsolescence  of  vehicles  containing  increasingly 
larger  amounts  of  aluminum.  In  the  coming  years,  there  will  be 
an  increase  in  aluminum  scrap  supply  as  vehicles  from  the  last 
decade  reach  the  end  of  their  lives. 

Another  principal  factor  causing  steadily  increasing  produc- 
tion of  secondary  aluminum  is  the  energy  savings  that  result. 
Secondary  aluminum  production  saves  95  percent  of  the  energy 
required  to  make  aluminum  from  virgin  materials.  However,  the 
production  of  secondary  aluminum  relies  on  a  loop  based  on 
cause  and  effect.  Increased  secondary  aluminum  production  is 
dependent  on  improved  recycling  rates  and  an  increasingly 
larger  supply  of  scrap.  A  larger  supply  probably  will  occur 
through  the  obsolescence  of  a  greater  number  of  products  and 
products  containing  increasing  amounts  of  aluminum,  such  as 
autos.  These  products,  however,  initially  will  require  an  increase 
in  primary  metal  production.  Therefore,  as  a  consequence  of  this 
loop  and  the  fact  that  primary  aluminum  and  secondary  alu- 
minum are  not  perfect  substitutes,  there  is  a  limit  to  the  potential 
market  share  that  can  be  accounted  for  by  secondary  aluminum. 

Environment.  Environmental  issues  pose  economic  con- 
cerns for  the  primary  aluminum  industry,  but  global  climate 
change  and  measures  that  may  be  implemented  to  reduce  green- 
house gas  (GHG)  emissions  loom  as  the  most  threatening  fac- 
tor. Approximately  one-half  of  the  electricity  consumed  by  the 


primary  akimiiuim  industry  is  generated  by  coal-fired  power 
facilities,  which  are  heavy  emitters  of  GHG.  Given  the  sensitiv- 
ity of  the  primary  .sector  to  electricity  costs,  it  is  quite  possible 
that  depending  on  the  structure  and  timing  of  GHG  reduction 
measures,  a  considerable  portion  of  the  U.S.  industry  will 
become  unviable. 

Currently,  the  industry  is  working  with  the  U.S.  Environ- 
mental Protection  Agency  (EPA)  to  voluntarily  reduce  some 
GHG  emitted  directly  by  smelters.  The  EPA  and  the  aluminum 
industry  have  developed  a  joint  program,  the  Voluntary  Alu- 
minum Industrial  Partnership  ( VAIP),  designed  to  improve  alu- 
minum production  efficiency  while  simultaneously  improving 
the  environment  through  the  reduction  of  emissions  of  pertluo- 
rocarbon  (PEG),  a  potent  greenhouse  gas.  All  U.S.  producers 
except  one  participate  in  the  program,  representing  94  percent 
of  U.S.  capacity.  The  industry  has  committed  to  reducing  PEC 
emissions  40  percent  from  1990  levels  by  the  year  2000.  How- 
ever, these  emissions  are  insignificant  in  magnitude  compared 
with  the  problem  of  indirect  emissions  from  electricity  con- 
sumption by  the  industry. 

Technology-  All  segments  of  the  aluminum  industry  are 
working  to  lower  costs,  improve  their  environmental  perfor- 
mance, and  develop  new  end  uses  for  aluminum.  In  this  regard, 
in  late  1996,  the  Aluminum  Association  (U.S.)  announced  a 
joint  effort  with  the  U.S.  Department  of  Energy  to.  among  other 
things,  develop  technology  to  reduce  the  consumption  of  elec- 
tricity 30  percent  in  the  production  of  primary  metal,  increase 
the  use  of  continuous  casting  technology  in  the  semifabricating 
sector,  and  enhance  joining  and  forming  processes  for  fabricat- 
ing finished  products. 

Because  of  the  importance  of  electricity  to  the  cost  structure 
of  the  industry,  the  industry  has  sought  to  reduce  the  number  of 
kilowatt-hours  necessary  to  produce  a  pound  of  aluminum.  To 
this  end.  it  has  been  working  to  develop  modifications  to  the 
existing  Hall-Heroult  electrolytic  process  for  producing  alu- 
minum. Two  of  the  most  notable  techniques  under  development 
are  a  new  type  of  cathode  for  use  in  certain  prebaked  anode 
cells  and  a  dimensionally  stable  anode  for  use  in  all  cells.  In 
addition  to  improving  energy  efficiency,  this  anode  would  not 
be  consumed  during  the  electrolytic  process  and  would  not  emit 
PEC.  However,  these  developments  are  many  years  from  com- 
mercial application. 

U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

Total  shipments  are  expected  to  increase  at  an  average  annual  rate 
of  2.5  percent  annually  from  1999  through  2004,  just  below  the 
average  annual  growth  rate  for  the  last  10  years.  This  means  that 
shipments  will  total  1 1 .33  million  mt  in  2000  and  1 2.5  million  mt 
in  2004.  Primary  aluminum  production  should  increase  slowly  as 
idle  capacity  is  reactivated,  climbing  to  3.85  million  mt  in  2000 
and  probably  approaching  4.0  million  mt  in  2004.  Despite 
expected  increases  in  secondary  aluminum  production,  it  will  be 
necessary  for  imports,  especially  of  ingot  as  a  result  of  domestic 
capacity  constraints,  to  increase  to  meet  the  growing  demand. 
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The  transportation  sector,  light  vehicles  in  particular,  should 
be  the  driving  force  behind  growth  in  aluminum  demand. 
Growth  in  this  sector  is  expected  to  increase  about  4  percent 
annually  through  2004.  Although  vehicle  production  will 
remain  tairly  constant,  the  amount  of  aluminum  per  vehicle 
should  increase.  Aluminum  is  the  fastest-growing  major  mate- 
rial in  light  vehicles,  outpacing  gains  made  by  plastics,  glass, 
and  rubber.  Aluminum  per  light  vehicle  now  averages  over  250 
pounds,  compared  with  183  pounds  in  1992.  Currently,  the 
majority  of  aluminum  consumed  in  this  sector  is  in  the  form  of 
castings,  with  engines  being  the  largest  end  use,  followed  by 
transmissions.  Although  aluminum  may  be  expected  to  increase 
its  share  of  these  applications,  the  real  growth  potential  exists  in 
applying  sheet  aluminum  in  areas  such  as  body  panels. 

To  further  develop  what  is  expected  to  be  the  most  important 
growth  sector  for  aluminum  in  the  coming  years,  the  aluminum 
and  automotive  industries  have  established  the  Auto  Aluminum 
Alliance.  The  goal  of  this  interindustry  alliance  is  to  promote 
collaboration  on  research  and  accelerate  the  use  of  new  and 
improved  aluminum  technologies  in  light  vehicles.  This 
includes,  among  other  things,  efforts  to  reduce  the  cost  of  using 
aluminum  sheet  in  vehicles,  developing  a  process  for  the  cost- 
effective  recovery  of  aluminum  from  scrapped  autos,  and  estab- 
lishing a  mechanism  to  disseminate  information  about 
automotive  aluminum  repair. 

The  containers  and  packaging  sector  will  remain  a  dominant 
end-use  sector  for  aluminum  through  the  year  2004.  However, 
it  will  grow  at  a  very  lackluster  rate,  probably  only  1  percent 
annually.  Competition  from  other  materials  could  dampen  that 
already  low  growth  rate.  However,  a  major  factor  responsible 
for  the  widespread  acceptance  of  the  aluminum  can  has  been  its 
recyclability.  This  usually  has  proved  to  be  a  decisive  advantage 
of  aluminum  over  other  materials,  but  as  the  recycling  rates  of 
those  materials  improve,  it  will  put  additional  pressure  on  the 
aluminum  can. 

Demand  from  tiie  building  and  construction  sector  should  be 
slightly  lower  than  the  overall  growth  rate  for  aluminum,  par- 
ticularly as  commercial  construction  begins  to  slow  in  the  next 
couple  of  years.  All  other  sectors  should  match  the  overall 
growth  rate  for  aluminum  in  general. 

Global  Market  Prospects 

In  1999,  the  global  market  for  aluminum  was  expected  to  con- 
tinue to  experience  a  situation  of  oversupply.  U.S.  exports  of 
ingot  should  remain  fairly  constant  through  2004.  Exports  of 
semifabricated  products  siiould  grow  faster  than  do  overall  ship- 
ments as  a  result  of  improved  European  economic  performance 
and  a  rebound  in  growth  in  Asia.  Canada  always  has  been  the 
largest  market  for  U.S.  exports,  and  this  will  remain  the  case. 

The  United  States  is  the  largest  market  for  aluminum.  Other 
major  markets  include  Europe  and  Japan.  As  an  indication  of 
size,  per  capita  consumption  of  aluminum  is  34.2  kilogram  (kg) 
in  the  United  States,  27.8  kg  in  Japan  (which  reflects  depressed 
economic  conditions  in  Japan:  the  rate  was  3 1 .8  in  1997).  27.2  kg 
in  Germany,  19.5  kg  in  France,  and  15.0  kg  in  the  United  King- 
dom. The  difference  in  rates  results  mainly  from  the  end-use  con- 


sumption patterns  in  the  different  markets.  The  United  States  and 
to  an  increasing  degree  Japan  are  large  consumers  of  aluminum 
beverage  cans;  this  is  not  the  case  in  Europe.  The  transportation 
sector  assumes  a  much  larger  role  proportionally  in  aluminum 
demand  in  Japan  and  Europe  than  it  does  in  the  United  States. 

As  was  mentioned  above,  the  transportation  sector  already  is 
a  source  of  considerable  aluminum  demand.  However,  con- 
sumption in  this  sector  could  grow  considerably  as  a  result  ol 
efforts  to  reduce  the  weight  of  vehicles  for  the  purpose  ot 
improving  gas  mileage,  thus  conserving  energy  and  reducing 
GHG  emissions.  Several  programs  to  develop  such  vehicles  are 
under  way,  such  as  the  U.S.  government-industry  consortium 
called  the  Partnership  for  a  New  Generation  of  Vehicles,  whose 
goal  is  to  develop  a  mass-produced  vehicle  carrying  six  people 
with  fuel  efficiency  of  80  miles  per  gallon.  Such  a  vehicle  is 
expected  to  weight  about  2,000  pounds,  most  of  which  will  be 
aluminum.  The  University  of  Wisconsin-Madison  aluminum- 
intensive  hybrid  electric  vehicle  has  demonstrated  that  this 
objective  is  achievable.  In  addition,  certain  regions  of  the 
United  States  have  mandated  that  no-emission  vehicles  consti-  :  J 
tute  a  given  percentage  of  new  car  sales  (see  the  section  on  t  j 
lead).  If  this  situation  materializes,  it  could  be  a  boon  for  alu-  i  i 
minum.  For  example,  the  GM  EVl  electric  vehicle  has  an  alu-  : 
minum  unibody  frame  that  weighs  only  295  pounds.  j 

David  A.  Caniniarota,  Office  of  Metals,  Materials  and  Chemi-  « 
cals,  (202)  482-5157,  david_cammarota@ita.doc.gov,  Septem-  f 
be r  1999.  ' 

COPPER 

 Ii 

The  copper  sector  includes  the  primary  smelting  and  refining  „ 
industry  (SIC  3331),  which  produces  refined  metal  from  raw  [ 
materials,  and  rolling,  drawing,  and  extruding  establish-  I 
ments  (SIC  3351),  which  shape  refined  copper  into  semifab-  ti 
ricated  products  such  as  rods,  bars,  profiles,  plates,  sheets,  - 
strips,  tubes,  pipes,  and  wire.  The  insulating  of  copper  wire 
is  classified  under  SIC  3357,  nonferrous  wire  drawing  and 
insulating,  and  copper  and  alloy  foundries  are  classified  t, 
under  SIC  3366.  ; 

Global  Industry  Trends 

World  consumption  of  refined  copper  reached  nearly  1 3.5  mil-  4 1 
lion  mt  in  1998.  2.9  percent  above  the  1997  level  and  a  new  ] 
record.  This  was  the  fifth  consecutive  year  of  robust  growth;  j^  ' 
world  copper  consumption  rose  one-quarter  during  the  1990s.- 
Western  Europe  consumed  about  3.5  million  tons,  up  about) 
100,000  tons  from  1997.  Countries  in  the  east  Asia-Pacific  Rim- 
region  consumed  about  4. 1  million  tons,  30  percent  of  the  world; 
total.  This  was  down  from  the  1997  level  of  4.3  million,  as  cop-  ,' 
per  demand  slackened  in  many  of  the  struggling  econoitiies  of 
this  region,  such  as  Indonesia,  Japan,  and  Thailand.  China,  by? 
contrast,  continued  to  increase  its  demand  for  copper,  absorbing 
almost  1.4  million  tons,  more  than  8  percent  above  1997  levels 
and  for  the  first  time  exceeding  the  currently  depressed  Japa-j  i 
ne.se  level  of  1.25  million. 
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Produclion  also  set  now  records  in  Mine  output  world- 

wide reached  12.2  million  mt,  up  more  than  .S  percent  over  1997. 
Chile  remains  the  world's  premier  copper  miner,  increasing  its 
output  nearly  9  percent  ni  1 998  to  almost  3.7  million  mt.  Pro- 
duction of  retlned  copper,  including  metal  rcfmed  from  scrap 
(secondary  metal),  rose  .V7  percent  to  14  million  mt.  Although 
the  United  States  remains  the  world's  largest  retlning  country  at 
2.46  million  mt,  Chilean  refming  continues  to  expand  rapidly, 
having  achieved  a  level  of  2.?i}  million  mt  in  1998.  This  was  up 
10  percent  over  1997  and  up  80  percent  over  the  last  4  years. 

Earlier  in  this  decade,  strong  economic  growth,  particularly 
in  the  LInited  Slates  and  Asia,  led  world  demand  tor  copper  to 
outpace  growth  in  supply.  The  resulting  period  of  high  copper 
prices  inspired  many  expansion  projects  around  the  world.  In 
1998,  copper  mine  capacity  (facilities  that  already  are  operating 
or  whose  development  is  under  way)  reached  13.4  million  mt, 
an  increase  of  about  2  million  tons  in  3  years.  Chile  alone  has 
added  more  than  1  million  mt  since  \995.  and  additional  proj- 
ects there  may  add  a  further  800.000  mt  hy  2001.  Worldwide, 
expansions  now  under  way  will  boost  total  mining  capacity  to 
as  much  as  14.7  million  mt  in  2001.  Other  announced  explo- 
ration projects,  such  as  those  in  Peru.  Argentina,  and  Brazil, 
could  add  nearly  another  million  mt  to  mine  capacity  between 
the  present  time  and  2002  if  all  those  proposals  are  pursued. 

With  this  tide  of  new  output  entering  the  market,  production 
has  been  growing  faster  than  consumption.  The  world  copper 
market  moved  from  a  deficit  of  450,000  mt  in  1994  to  a  surplus 
of  about  530.000  mt  in  1998.  with  stocks  held  at  year  end  by 
producers,  consumers,  merchants,  and  exchanges  rising  more 


than  30  percent  during  1998  to  approximately  1.35  million  mt. 
Under  these  eircimistances,  copper  prices  have  remained 
depressed,  with  quotations  on  the  Commodities  Hxchange 
(COMfiX)  in  New  York  averaging  about  65  cents  per  pound 
over  the  llrst  6  months  of  1999,  less  than  half  the  price  copper 
commanded  at  its  1995  peak.  It  is  believed  that  many  ol  the 
world's  newer  and  more  elTicienl  properties  can  continue  to 
operate  even  at  these  price  levels,  but  sustained  low  copper 
prices  have  already  led  to  the  closing  of  some  higher-cost  facil- 
ities, delay  of  expansion  plans,  and  corporate  realignment. 

Domestic  Trends 

Total  refined  output  rose  10.000  tons  ni  1998  to  2.46  million  mt 
(see  Table  14-2).  while  mine  production  eased  2  percent  to  1 .86 
million  tons.  Primary  relined  output  grew  2.9  percent  to  2.12 
million  mt.  continuing  the  upward  trend  ol  recent  years,  but 
secondary  refinery  production  declined  more  than  12  percent  to 
336.000  mt,  dampened  by  low  prices  and  tight  scrap  supplies. 
Capacity  in  the  secondary  refining  sector  continued  to  contract 
with  the  March  1999  closure  of  the  Warrenton,  MO,  plant  of 
Philip  Services  Corp.  Including  the  1998  closure  of  Cerro  Cop- 
per Products"  refinery  in  Illinois,  industry  capacity  has  been 
reduced  by  more  than  85,()(JO  metric  tons  in  the  last  2  years.  The 
largest  secondary  copper  refinery  in  the  United  States,  at  Car- 
rollton.  GA.  remains  in  operation,  but  its  owner.  Sttuthwire  Co.. 
is  attempting  to  sell  the  operation,  along  with  its  copper  rod  mill 
and  an  aluminum  refinery. 

Although  some  expansion  projects  are  proceeding,  such  as 
the  23,0()()-mt  SX-EW  facility  that  Equatorial  Mining  hopes  to 


TABLE  14-2:    Copper  Industrv  (SIC  3331,  3351,  3357,  3366)  Trends  and  Forecasts 

thousands  of  metric  tons;  percent) 


Compound 
Annual 
Growth 

Percent  Change  Rate,  % 

1993         1994        1995        1996         1997  1998'         1999-        2000'         97-98        98-99        99-00  93-97 


Refined  copper  production 

2,250 

2,230 

2,280 

2,350 

2,450 

2,460 

2,180 

1,820 

0.4 

-11.4 

-16.0 

2.2 

From  primary  materials 

1,790 

1,840 

1,930 

2,010 

2,060 

2,120 

From  scrap 

460 

392 

352 

345 

383 

336 

Refined  copper  consumption 

2,364 

2,680 

2,525 

2,620 

2,790 

2,880 

2,940 

3,000 

3.2 

2.1 

2.0 

4.2 

By  wire  rod  mills 

1,820 

2,060 

1,950 

1,980 

2,140 

2,170 

By  brass  mills 

503 

568 

533 

588 

597 

659 

Semifabricate  production 

By  wire  rod  mills 

1,730 

1,910 

1,820 

1,920 

2,080 

2,100 

By  brass  mills 

1,320 

1,460 

1,430 

1,550 

1,600 

1,590 

Exports 

Refined  copper  and  alloys 

239 

173 

232 

184 

117 

105 

Wire  mill  products 

57 

67 

48 

59 

63 

65 

Brass  mill  products' 

87 

103 

130 

144 

142 

154 

Scrap 

262 

359 

548 

393 

380 

307 

Imports 

Refined  copper  and  alloys 

354 

486 

442 

635 

669 

700 

Wire  mill  products 

32 

43 

56 

72 

73 

98 

Brass  mill  products' 

125 

176 

196 

189 

220 

255 

Scrap 

200 

194 

222 

212 

212 

166 

'  Estimate,  U.S.  Department  of  Commerce,  International  Trade  Administration  (ITA). 
'  Forecast,  U.S.  Department  of  Commerce  and  ITA. 
'  Excluding  foil. 

Source:  U.S.  Geological  Survey;  U.S.  Department  of  Commerce,  ITA. 
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have  ready  early  in  the  year  2000  at  Tonopah,  NV,  low  prices 
are  pressing  most  primary  producers  to  continue  rationalizing 
their  operations.  Cutbacks  and  closures  over  the  last  2  years 
have  claimed  around  20  percent  of  U.S.  mine  and  smelter 
capacity.  In  February  1999,  Asarco  began  a  planned  3-year 
shutdown  of  its  i  15,000-mt  smelter  in  El  Paso,  TX;  as  a  result, 
output  of  metal  from  the  company's  Amarillo  refinery  is  likely 
to  fall  as  much  as  100,000  tons  by  2000.  Cyprus  closed  its 
leaching  operations  at  Tohono,  AZ.  where  mining  was  already 
suspended,  and  curtailed  output  at  the  Bagdad  and  Sienita 
mines  by  27,000  tons.  Phelps  Dodge  has  reduced  SX-EW  activ- 
ity by  more  than  20  percent  and  concentrate  output  by  one-third 
at  Chino.  NM;  than  closed  the  32,00()-ton  Cobre  mine  and  cut 
back  operations  by  68,000  tons  at  its  Morenci  mine.  Addition- 
ally, in  June,  the  company  announced  temporary  closure  of  its 
Hidalgo.  NM,  smelter. 

In  June  1999,  BHP  announced  that  it  was  closing  all  its  North 
American  copper  operations.  BHP,  which  is  based  in  Australia, 
entered  the  U.S.  copper  market  with  the  $1.9  billion  acquisition 
of  Magma  Copper  in  January  1996.  Company  properties  include 
a  large  smelter  and  refinery  at  San  Manuel,  AZ;  the  Miami,  Pinto 
Valley,  and  San  Manuel  mines  in  Arizona;  and  the  Robinson 
mine  in  Nevada.  Some  of  these  are  believed  to  be  among  the 
higher-cost  facilities  in  the  United  States,  and  the  company  had 
been  interested  in  selling  off  at  least  some  of  them  for  some 
time.  BHP  is  involved  in  other  metal  and  mineral  activities  in 
other  parts  of  the  world,  including  Latin  American  copper,  and 
will  remain  a  major  factor  in  the  world  copper  market. 

In  July,  Asarco  Inc.  and  Cyprus  Amax  Minerals,  the  second 
and  fifth  largest  of  the  five  principal  U.S.  copper  companies, 
respectively,  announced  plans  to  merge.  The  combination 
would  control  more  than  25  percent  of  U.S.  mine,  smelter,  and 
refinery  capacity  and.  including  operations  abroad,  around  8 
percent  of  total  western  world  copper  production.  With  com- 
bined revenue  estimated  at  $3.8  billion,  it  would  be  surpassed  in 
size  only  by  Chile's  Codelco.  Industry  observers  believe  that 
the  merger  could  permit  savings  as  high  as  $80  million  per  year. 

The  Asarco-Cyprus  announcement  was  followed  in  August  by 
a  proposal  from  Phelps  Dodge,  the  largest  U.S.  copper  producer, 
to  acquire  both  of  the  merging  fimis.  With  about  two-thirds  of 
U.S.  primary  copper  production  capacity,  such  a  three-way 
merger  could  face  a  challenge  on  antitrust  grounds.  This  problem 
may  be  mitigated,  however,  because  production  of  unwrought 
refined  metal,  in  which  U.S.  producers  concentrate  their  activi- 
ties, is  the  stage  of  copper  production  most  open  to  international 
competition.  Thus,  although  the  merged  fimi  would  be  very  large 
with  respect  to  the  remaining  domestic  producers,  it  also  would 
be  competing  with  large  foreign  suppliers  such  as  Chile.  Unlike 
some  other  metals,  the  U.S.  copper  industry  does  not  have  a  high 
degree  of  vertical  integration.  The  primary  copper  producers  are 
involved  in  the  wire  rod  sector,  but  most  semifabricated  and  other 
"downstream"  products  are  manufactured  by  other  companies. 

Such  mergers  may  improve  the  U.S.  industry's  international 
competitive  position,  permitting  the  most  efficient  plants  and 
mines  to  remain  in  operation  and  eliminating  substantial 
duplicative  overhead  in  both  domestic  and  foreign  operations. 


which  are  concentrated  in  Peru  and  Chile.  The  current 
depressed  price  levels  also  may  make  the  merger  seem  an 
attractive  alternative  to  exploration  as  a  means  of  securing 
reserves  of  copper  for  future  production. 

Domestic  consumption  of  refined  copper  set  a  record  again  in 
1998,  reaching  2.88  million  mt.  This  level  represents  an  increase 
of  3.2  percent  over  1997  and  nearly  a  22  percent  increase  above 
the  level  5  years  earlier.  As  usual,  wire  rod  mills  accounted  for 
about  75  percent  of  refined  metal  consumption,  with  most  of  the 
remainder  going  to  brass  mills,  which  also  use  remelted  scrap. 

Wire  rod  mill  production  edged  upward  in  1998  to  2.1  mil- 
lion mt  (see  Table  14-2).  Two  new  wire  rod  mills  opened  in  the 
last  two  years.  In  June  1998,  Encore  Wire  Corp.  began  opera- 
fions  at  its  new  mill  in  McKinney,  TX,  where  it  also  produces 
other  wire  and  cable  products.  United  Copper  Industries,  a  divi- 
sion of  Mexican  conglomerate  Indu.strias  Unidas,  SA  (lUSA). 
initiated  start-up  trials  of  its  Denton,  TX,  rod  mill  in  April  1999. 
lUSA  also  has  other  manufacturing  and  distribution  operations 
at  the  Denton  site.  Each  of  these  mills  has  an  estimated  capac- 
ity of  about  60,000  mt  of  rod  per  year. 

While  output  from  brass  mills  was  little  changed  from  1997. 
easing  less  than  1  percent  from  that  year's  level  of  1.6  million 
mt,  the  amount  of  refined  cathode  used  in  1998  increased  more  , 
than  10  percent,  reaching  659,000  mt.  Low  copper  prices  have  ^  i 
made  recovery  of  scrap  less  attractive,  and  tight  supply,  coupled  i : 
with  the  narrowed  price  spread  between  cathode  and  scrap,  has 
encouraged  substitution  of  relatively  cheap  and  available  cath-  n 
ode  as  brass  mill  feedstock. 

international  Trade 

Although  the  United  States  is  the  world's  largest  refiner  and  ,| 
second  largest  miner  of  copper,  it  is  also  the  world's  largest  J; 
importer  of  refined  metal.  Imports  of  unwrought  refined  copper  \  i 
and  alloys  rose  3 1 .000  mt  to  700,000  mt  in  1998,  twice  the  ton-  -ji 
nage  of  5  years  earlier.  The  principal  category,  cathodes,  ,1 : 
increased  about  6  percent  in  1998,  reaching  613,000  mt.  .j 
Canada  remained  the  largest  source  at  238,000  tons,  but  cath-, 
ode  shipments  from  Mexico  tripled  to  1 78,000  tons  and  imports ; 
Irom  Peru  reached  127.000  tons,  double  their  1996  level.  Cath-j 
ode  imports  for  consumption  from  Chile  slipped  nearly  50  per-^ 
cent  to  only  56,000  mt,  but  an  additional  40,000  tons  from  that^l  | 
country  entered  bonded  warehouses. 

Copper  stocks  in  London  Metal  Exchange  (LME)  ware-^ 
houses  in  the  United  States,  especially  those  in  California,  rose] 
sharply  in  1998,  reaching  341 ,000  mt  at  the  end  of  that  year,  up. 
from  129,000  tons  at  the  end  of  1997.  This  amounted  to  more  .' 
than  80  percent  of  the  worldwide  increase  in  LME  copper^ 
stocks  during  that  period  and  left  57  percent  of  total  LME '  i 
stocks  in  U.S.  warehouses.  In  September  1998,  the  LME 
responded  to  growing  concern  about  possible  market  distor-i 

tions  if  exchange  warehouses  became  desfinations  of  first  resort  j 

1 

for  copper  and  announced  limits  on  the  California  warehouses 
(at  Los  Angeles  and  Long  Beach)  equal  to  their  stocks  on  hand 
effective  December  2,  1998.  Total  LME  stocks  in  the  United 
States  continued  to  grow  in  the  first  part  of  1999,  reaching! 
424,000  tons  at  the  end  of  August.  Unlike  the  case  in  1998, 
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however,  signilic;int  stock  incicascs  also  occiiiivtl  in  liiiiopc, 
where  LME  warehouse  invenlories  ballooned  Ironi  I. "SI, (){)()  nil 
to  333.()()()  mt  between  December  I99S  aiicl  August  1999. 

Imports  of  all  major  types  of  semi  fabricates  increased  in 
1998.  Among  brass  mill  products,  plate,  sheet,  and  strip  imports 
rose  14  jiercent  to  about  63,()()()  mt;  rods,  bars,  and  prollles 
amounted  to  I  I4,()()()  tons;  and  tubes  and  pipes  were  up  only  4 
percent  to  7S,()()()  tons.  Wire  imports  grew  by  one-third  to 
98.()()()  ml,  triple  the  volume  of  years  earlier.  Canada,  Mexico, 
Germany,  and  .lapan  were  the  principal  suppliers  in  most  of 
these  categories;  Korea  and  France  were  additional  major 
sources  of  rods,  bars,  and  prollles.  Wire  exports  also  increased 
moderately  in  1998  to  65,()()()  mt.  while  exports  of  plate,  sheet, 
and  strip  were  up  .^6  percent  to  66,()()()  tons,  largely  on  the 
strength  of  increased  shipments  of  brass  sheet  and  strip  in  coils 
to  Canada  and  Mexico.  Rod,  bar,  and  profile  exports  fell  7  per- 
cent to  .SI, ()()()  mt,  and  tubes  and  pipes  slipped  4  percent  to 
about  .^7,()()()  tons.  Canada  and  Mexico  were  the  most  important 
markets  for  most  of  these  export  items. 

Both  imports  and  exports  of  copper  and  alloy  scrap 
decreased  in  1998  as  scrap  supplies  remained  tight  in  the  face  of 
depressed  copper  prices.  Canada  received  about  107, ()()()  mt  of 
U.S.  scrap  exports,  and  China  and  Hong  Kong  took  49,()()()  and 
40,000  tons,  respectively.  The  principal  sources  of  imported 
scrap  were  Canada  (87,000  tons)  and  Mexico  (48,000  tons). 

U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

Domestic  production  was  expected  to  feel  the  effects  of  recent 
closures  and  cutbacks  in  1999,  with  refined  output  declining 
about  1  1  percent  to  2.18  million  mt  and  mine  output  down  9 
percent  to  1.7  million  tons.  This  sharp  decline  in  production  is 
expected  to  continue  in  the  year  2000,  with  both  mine  and  refin- 
ery output  off  a  further  13  percent  as  industry  rationalization 
proceeds.  Recovery  in  domestic  production  levels  will  depend 
heavily  on  price-* developments  in  the  copper  market.  Many 
shuttered  facilities  could  reopen  if  conditions  improve  sulfi- 
ciently.  but  some  recent  closures  are  probably  permanent,  and 
even  a  return  of  strong  prices  is  not  likely  to  boost  output  levels 
beyond  the  range  of  2.2  to  2.3  million  tons  by  2004.  Although 
many  U.S.  production  facilities  are  as  technologically  sophisti- 
cated as  any  in  the  world,  the  lower  grades  of  ore  and  inherently 
Iji  higher  costs  typically  encountered  in  this  country  make  price 
fluctuations  more  challenging  for  domestic  operations  than 
they  are  for  lower-cost  foreign  competitors,  particularly  the  new 
and  planned  operations  in  Latin  America. 

Domestic  copper  consumption  continues  to  rise,  buoyed  by 
the  strong  economy.  In  1999.  consumption  was  expected  to  reach 
about  2.94  million  mt.  up  2  percent.  Construction,  whose  need 
tor  copper  in  wiring,  plumbing,  heating,  air-conditioning,  refrig- 
eiation,  and  power  utilities  accounts  for  nearly  half  of  all  copper 
demand,  is  at  record  levels,  and  the  value  of  all  new  construction 
put  in  place  was  expected  to  rise  another  4  percent  in  1999.  New 
housing  starts  in  1999  may  have  been  down  slightly  from  1998, 
but  the  continuing  trend  of  approximately  2  percent  annual 
growth  in  the  size  of  the  average  new  unit  was  expected  to  offset 


this,  allowing  total  real  spending  on  new  housing  to  increase  .3 
percent  loi'  the  year.  Noinesidenlial  building  construction  other 
than  factories  also  has  been  strong,  with  the  office  and  hotel  sec- 
tors growing  at  double-digil  rales  in  1999.  If  the  economy  pro- 
ceeds, as  expected,  on  a  path  of  moderate  2..^  to  3.0  percent 
growth,  annual  increases  in  copper  consumption  probably  will 
continue  to  be  in  the  neighborhood  of  2  percent  over  the  next  sev- 
eral years,  with  consumption  levels  reaching  3  million  Ions  in  the 
year  2000  and  exceeding  3.2  million  ml  in  2004. 

Global  Market  Prospects 

Copper  use  remains  on  an  upward  trend  throughout  the  world. 
The  United  States  and  other  more  developed  economies  are 
maintaining  or  increasing  their  copper  use,  but  the  rapidly 
industrializing  parts  of  the  world  have  displayed  the  most 
impressive  growth  in  copper  demand.  When  the  Asian  countries 
whose  economies  have  recently  faltered  recover,  their  pattern  of 
growth  in  copper  consumption  is  likely  to  resume.  China  alone 
now  consumes  more  than  10  percent  of  all  refined  copper  and 
appears  poised  to  become  the  world's  second  largest  consumer, 
after  the  United  States.  Without  sufficient  economically 
exploitable  copper  resources  to  supply  its  smelters  and  refiner- 
ies, China  has  become  the  .second  largest  importer  of  concen- 
trates (after  Japan)  and  blister  and  anode  (after  the  United 
States)  as  well  as  the  largest  importer  of  scrap  (951,000  mt  in 
1998,  accounting  for  27  percent  of  the  world  total). 

Most  of  the  expected  increases  in  world  copper  production 
will  occur  in  the  major  copper  mining  regions,  especially  Chile 
and  Peru,  and  the  rapidly  industrializing  countries.  In  the  long 
run.  these  new  facilities  can  be  expected  to  supply  most  of  the 
coining  growth  in  world  copper  demand.  The  major  U.S.  copper 
companies  are  participating  in  many  of  the.se  projects,  particu- 
larly in  Latin  America,  as  well  as  in  other  metals  and  minerals. 

Robert  M.  Shaw,  U.S.  Department  of  Commerce.  Office  of 
Metals.  Materials,  and  Chemicals,  (202)  482-0606, 
robert_shaw^'ita.doc.gov.  September  1999. 

LEAD 


The  international  lead  industry  consists  of  primary  producers 
(SIC  3339)  that  use  either  lead  ores  and  concentrates  or  a 
mixture  of  lead  ores  and  concentrates  and  scrap  lead  as 
feedstock  and  secondary  producers  (SIC  3341)  that  recycle 
scrap  lead  primarMy  in  the  form  of  spent  lead-acid  batteries 
(LABs).  The  most  important  end  use  for  lead  by  far  is  the 
LAB  (SIC  3691),  which  accounts  for  an  estimated  72  percent 
of  global  consumption.  Lead  is  an  internationally  traded 
commodity  whose  value  is  based  on  the  price  set  daily  by 
the  LME.  This  price  may  vary  in  different  countries,  depend- 
ing on  local  market  conditions. 

Global  Industry  Trends 

The  world's  largest  producers  of  lead  t)res  and  concentrates  are 
China,  accounting  for  22.9  percent  of  total  production,  fol- 
lowed by  Australia  with  18.8  percent,  the  LInited  States  with 
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13.5  percent.  Peru  with  8.3  percent,  and  Canada  with  6.1  per- 
cent. The  United  States,  however,  is  the  world's  largest  pro- 
ducer of  retlned  lead  metal,  accounting  for  23.8  percent  of  total 
production,  followed  by  China  with  11.8  percent,  the  United 
Kingdom  with  6.2  percent,  Gennany  with  5.9  percent,  and 
Japan  with  5.1  percent. 

in  the  199()s.  the  international  lead  and  lead-acid  battery 
(LAB)  industries  underwent  a  process  of  consolidation  and 
globalization,  with  a  number  of  major  producers  expanding 
their  operations  to  reduce  transportation  costs  and  increase  mar- 
ket share  in  foreign  markets.  U.S.  producers  have  played  an 
important  role  in  this  con.solidation  by  purchasing  facilities  or 
forming  joint  ventures  in  China,  Europe.  Central  and  South 
America,  and  Saudi  Arabia. 

The  international  lead  industry  continues  to  experience  both 
increasing  opportunities  and  significant  challenges  to  its  mar- 
kets. The  rapid  expansion  of  the  economies  and  automobile 
fleets  in  newly  industrializing  and  developing  countries,  com- 
bined with  the  explosive  worldwide  growth  in  telecommunica- 
tions and  the  Internet,  continues  to  benefit  the  lead  and  LAB 
industries.  At  the  same  time,  an  increasing  number  of  interna- 
tional environmental  negotiations,  as  well  as  regional  and 
national  regulatory  initiatives  for  the  environment,  are  focusing 
on  lead  and  some  of  its  end  uses.  Certain  dispersive  or  readily 
bioavailable  end  uses  for  lead,  such  as  lead  in  gasoline,  as  a  sol- 
der in  piping  for  drinking  water  and  food  cans,  and  in  house 
paints,  have  been  or  are  being  phased  out  in  many  countries 
because  of  environmental  and  health  concerns.  Some  of  these 
recently  proposed  regulations  propose  banning  materials  such  as 
lead  and  cadmium  and  mandating  specific  design  standards. 
These  bans  appear  to  lack  adequate  scientific  and  economic  jus- 
tification and  may  serve  as  unnecessary  ban'iers  to  trade. 

Domestic  Trends 

The  domestic  lead  mining  industry  includes  17  mines  in 
Alaska,  Colorado.  Idaho.  Missouri.  Montana.  New  York,  and 
Tennessee,  with  the  9  mines  in  Alaska  and  Missouri  accounting 
for  about  91  percent  of  domestic  production.  Primary  lead  is 
produced  at  Doe  Run's  Herculaneum  and  Glover  smelter- 
refineries  in  Missouri.  Asarco's  East  Helena,  MT.  smelter  pro- 
duces lead  bullion,  which  it  ships  to  refineries  outside  the 
United  States.  Doe  Run  is  the  world's  largest  primary  lead  pro- 
ducer as  a  result  of  its  purchase  of  Asarco's  Glover  smelter- 
refinery  in  October  1998  and  Peru's  La  Oroya  smelter-refinery 
in  September  1997.  Secondary  lead  is  produced  at  17  recycling 
facilities  in  Alabama.  California,  Florida,  Georgia,  Indiana, 
Louisiana,  Minnesota.  Missouri.  New  York.  Pennsylvania.  Ten- 
nessee, and  Texas.  In  August  1999.  GNB  announced  that  it 
would  close  its  Columbus.  GA.  smelter,  which  has  an  annual 
capacity  of  80.000  mt.  because  of  the  plant's  high  production 
costs  in  relation  to  current  lead  prices.  Since  1995.  Exide  Cor- 
poration, an  integrated  LAB  producer  and  recycler.  has 
acquired  a  number  of  secondary  lead  refineries  in  the  United 
States.  France,  and  Spain  as  well  as  battery  plants  in  the  United 
States  and  across  Europe,  making  it  the  world's  dominant  sec- 
ondary lead  and  LAB  producer.  Delphi  Automotive  Systems 


was  spun  off  from  Genera!  Motors  to  establish  greater  indepen- 
dence and  opened  LAB  production  facilities  in  China  and  Saudi 
Arabia.  One  of  the  three  largest  U.S.  automotive  LAB  produc- 
ers, JCI,  sold  its  industrial  battery  division  to  Charter  Power 
Systems,  Incorporated,  the  second  largest  domestic  producer  of 
industrial  LABs.  Charter  Power  Systems  also  formed  a  joint 
venture  called  Enermex  with  the  Mexican-based  IMSA  to  serve 
Central  America  and  signed  a  global  agreement  with  the 
German-based  Varta  that  has  potential  for  the  European  and 
South  American  LAB  markets. 

Lead  also  is  sold  by  the  Defense  National  Stockpile  Center 
(DNSC)  as  a  result  of  legislation  passed  in  1992  authorizing  the 
disposal  of  the  entire  555,000  mt  in  the  stockpile  over  several 
years.  The  law,  however,  requires  the  task  to  be  completed  with- 
out undue  disruption  of  commercial  lead  markets.  At  the  end  of 
August  1999,  268,579  mt  of  lead  remained  in  the  DNSC  inven- 
tory. The  fiscal  year  (FY)  2000  Annual  Materials  Plan  (AMP) 
authorizes  the  disposal  of  about  54.000  mt  of  lead  between 
October  1.  1999.  and  September  30.  2000.  Additional  authority 
is  being  sought  by  the  DNSC  to  dispose  of  54.000  mt  of  lead  for 
the  FY  2001  AMP.  However,  the  AMP  represents  a  limit  and  not 
a  goal,  and  typically  a  smaller  amount  has  been  sold  annually. 

The  domestic  lead  market  has  experienced  robust  growth 
since  1994.  Domestic  lead  mine  production,  which  declined  in 
the  early  1990s  as  a  result  of  low  lead,  gold,  and  silver  metal 
prices,  grew  at  an  annual  rate  of  8.3  percent  between  1994  and  t 
1998  as  several  mines  expanded  or  reopened  as  a  result  of  j 
improved  metal  prices.  Domestic  lead  mine  production  rose  to  j 
493.000  mt  in  1998.  slightly  below  the  497.000  mt  produced  in  j 
1990.  Domestic  lead  metal  production  rose  at  an  annual  rate  of  ^ 
3.8  percent  during  that  period,  climbing  to  a  record  high  of  ! 
almost  1.44  million  mt  in  1998.  This  increase  occurred  despite  i 
the  closure  of  Asarco's  Omaha  primary  refinery  and  a  number  i 
of  secondary  plants;  those  closings  were  more  than  offset  by  the  i 
opening  of  a  new  secondary  refinery  and  an  increase  in  capac-  ■ 
ity  at  a  number  of  other  secondary  refineries.  During  this  time  j 
period,  secondary  lead's  share  of  total  metal  productioii  i 
increased  from  72  percent  to  77  percent  (see  Table  14-3). 

Domestically,  lead  is  consumed  in  about  160  plants  that  j 
manufacture  end-use  products  such  as  LABs — the  leading  end 
use — ammunition,  covering  for  power  and  communication  ^ 
cable,  building  construction  materials,  and  solder  for  motor  j 
vehicles,  metal  containers,  and  electrical  and  electronic  compo- 
nents and  accessories.  The  United  States  accounts  for  almost  29  - 
percent  of  global  lead  consumption  and  is  by  far  the  single  "i, 
largest    market    worldwide.    Domestic    lead    consumption  | 
increased  at  an  average  annual  rate  of  5.7  percent  per  year^ 
between  1991  and  1998,  rising  from  1.248.000  mt  to  1.742.000 
mt.  While  some  important  lead-consuming  countries  still  have 
major  non-LAB  markets  for  lead,  such  as  lead  sheet  for  roofing  i 
and  lead  chemicals,  consumption  patterns  in  the  United  States  ^ 
have  long  been  shifting  to  a  market  dominated  by  one  major  i| 
end  use:  the  LAB.  Increasing  domestic  LAB  demand  has  more[i 
than  made  up  for  all  the  end  uses  that  have  significantly 
declined  or  been  legislated  out  of  existence  for  environmental, 
and  health  reasons.  The  LAB's  share  of  total  domestic  lead  con- 
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TABLE  14-3:    Lead  and  Lead-Acid  Battery  Industries  (SIC  3339,  3341,  3691)  Trends  and  Forecasts 

(thousands  of  metric  tons;  percent) 


Compound 
Annual 
Growth 


Percent  Change  Rate,  % 


1991 

1994 

1995 

1996 

1997 

1998 

1999' 

2000'' 

97-98 

98-99 

99-00 

91-98 

Mine  production 

'477 

370 

394 

436 

459 

493 

499 

500 

7.4 

1.2 

0.2 

0.5 

Metal  production 

1,195 

1,249 

1,378 

1,372 

1,432 

1,437 

1,434 

1,460 

0.3 

0.2 

1.8 

2.7 

Primary 

346 

351 

374 

326 

343 

337 

348 

350 

1.7 

3.3 

0.6 

-0.4 

Recycled 

849 

898 

1,004 

1,046 

1,089 

1,100 

1,086 

1,110 

1.0 

1.3 

2.2 

3.8 

Percent  recycled  production 

71.1 

71.9 

72,9 

76.2 

76.1 

76.6 

75.7 

76.0 

Apparent  metal  consumption 

1,248 

1,514 

1,614 

1,648 

1,664 

1,742 

1,805 

1,795 

4.7 

3.6 

-0.6 

4.9 

By  lead-acid  battery  industry 

1,009 

1,286 

1,406 

1,449 

1,435 

1,538 

1,596 

1,594 

7.2 

3.8 

-0.1 

6.2 

Percent  SLI  batteries 

79.7 

79.7 

70.7 

71.3 

68.4 

70.6 

71.9 

70.1 

Percent  industrial  batteries 

20.3 

20.3 

29.3 

28.7 

31.6 

29.5 

28.1 

29.9 

Imports  for  consumption 

116 

230 

264 

268 

265 

267 

295 

299 

0.8 

10.5 

1.4 

12.7 

Percent  of  consumption 

9.3 

15.2 

16.4 

16.2 

15.9 

15.3 

16.3 

16.7 

Exports 

94 

48 

47 

44 

37 

24 

18 

18 

-35.1 

-25.0 

-0.0 

-17.7 

'  Estimate. 
'  Forecast. 

source:  U.S.  Department  of  Commerce,  International  Trade  Administration  (ITA);  U.S.  Department  of  the  Interior,  Geological  Survey;  International  Lead  and 
jiic  Study  Group;  Estimates  and  Forecasts  by  ITA. 


sumption  increased  from  80  percent  in  1991  to  almost  88  per- 
cent in  1998.  Nonbattery  uses  of  lead,  in  contrast,  declined  at  an 
.iverage  annual  rate  of  2.1  percent  during  that  period.  Lead  u.sed 
in  ammunition,  the  largest  nonbattery  end  use,  remained  fairly 
constant  in  that  period.  Other  u.ses,  such  as  cable  covering,  calk- 
ing, and  .solder,  have  declined  significantly.  Tetraethyl  lead 
additives  for  gasoline,  which  once  accounted  for  20  percent  of 
domestic  consumption,  were  phased  out  entirely  in  1992. 

Knvironment.  Thirty-seven  states  have  enacted  legislation  to 
encourage  recycling  of  LABs.  The  laws  adopted  by  tho.se  states, 
which  were  proposed  by  the  Battery  Council  hiternational 
(BCl).  prohibit  the  disposal  of  LABs  in  municipal  solid  waste 
streams  and  requtre  all  levels  of  the  collection  chain  to  accept 
spent  LABs.  Four  other  states  ban  only  the  landfilling  and 
incineration  of  LABs.  As  a  result  of  these  bills,  which  reinforce 
long-standing  industry  practices  in  the  collection  and  recycling 
of  batteries,  more  batteries  are  being  recycled  and  fewer  batter- 
ies are  being  disposed  of  improperly.  The  1996  annual  study 
released  by  the  BCl  reported  a  domestic  LAB  recycling  rate  of 
^6.5  percent  with  an  average  annual  LAB  recycling  rate  of  94.5 
percent  between  1987  (the  first  year  covered)  and  1996.  The 
recycling  rate  should  remain  near  that  level  in  the  future. 

A  number  of  international,  regional,  and  national  environ- 
mental negotiations  and  regulations  could  have  an  impact  on 
the  domestic  and  global  lead  markets.  The  Basel  Convention  is 
an  international  environmental  agreement  designed  to  restrict 
the  transboundry  movement  of  hazardous  wastes  to  protect 
countries  (particularly  developing  ones)  that  may  not  have  the 
capability  or  technology  to  manage  waste  properly.  Annex  VIII 
of  the  convention,  which  contains  a  list  of  materials  that  Annex 
"VII  countries  [Organization  for  Economic  Cooperation  and 
Development  (OECD)  members,  the  European  Union,  and 
Liechtenstein]  are  prohibited  from  exporting  to  non-Annex  Vll 


countries  after  December  .^1.  1998,  includes  lead  compounds, 
lead  waste  and  scrap,  and  scrap  LABs,  This  ban  may  make  it 
difficult  for  non-Annex  VII  countries  to  obtain  feedstock  for 
their  secondary  lead  industries.  While  some  domestic  lead 
waste  and  scrap  is  exported  to  OECD  countries,  more  than  half 
these  exports  of  waste  and  scrap  were  destined  for  non-OECD 
countries  in  1998  (see  pages  14-17  to  14-18  for  more  informa- 
tion on  the  Basel  Convention). 

In  February  1998,  the  Convention  on  Long-Range  Trans- 
boundary  Air  Pollution  sponsored  by  the  United  Nations  Eco- 
nomic Commission  for  Europe  (UNECE),  which  includes  all 
the  European  countries,  Canada,  and  the  United  States,  con- 
cluded a  Heavy  Metals  Protocol  that  will,  among  other  things, 
control  emissions  of  lead  from  stationary  sources  and  restrict 
the  use  of  leaded  gasoline.  Strict  criteria  and  procedures  were 
included  in  this  protocol  to  ensure  that  additional  metals  or 
products  containing  the  metals  covered  under  the  protocol  are 
added  to  the  agreement  only  if.  through  their  use.  they  con- 
tribute significantly  to  long-range  transboundary  air  emissions 
of  these  metals.  Cunently,  only  lead,  cadmium,  and  mercury 
are  included  in  the  protocol,  which  was  signed  by  the  United 
States  and  other  UNECE  member  countries  in  June  1998. 

The  European  Commission  and  a  number  of  countries  have 
recently  introduced  or  are  considering  initiatives  that  if  enacted 
would  severely  restrict  the  use  of  lead  in  various  products.  The 
proposed  European  initiatives  could  severely  affect  the  interna- 
tional competitiveness  of  U.S.  producers  of  lead-containing 
products  such  as  the  U.S.  automotive,  electronics,  and  telecom- 
munications industries.  In  most  cases,  the.se  initiatives  focus  on 
nondispersive  uses  of  lead  that  do  not  pose  unmanageable  risks 
to  human  health  and  the  environment.  The  commission's  envi- 
ronment director  general  has  proposed  a  directive  on  Waste 
from  Electrical  and  Electronic  Equipment  (WEEE)  that  would 
ban  the  use  of  lead  in  electrical  and  electronic  equipment.  The 
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draft  WEEE  directive  is  expected  to  be  discussed  by  the  new 
commission,  wiiich  was  approved  by  the  European  Parhament 
in  mid-September  1999.  While  the  United  States  supports  the 
objectives  of  this  proposal  to  reduce  waste  and  the  environmen- 
tal impact  of  discarded  products,  the  manner  in  which  this 
directive  is  written  raises  a  number  of  important  trade  policy 
concerns.  In  addition,  the  newly  elected  European  Parliament  is 
scheduled  to  consider  a  proposed  End-of-Life  Vehicle  (ELV) 
directive  that  would,  among  other  things,  require  all  vehicles 
marketed  in  the  European  Union  (EU)  after  January  2003  to  be 
free  of  most  uses  of  lead  and  materials  such  as  cadmium  and 
mercury.  LABs.  lead  solder  in  circuit  boards,  and  a  small  num- 
ber of  lead-containing  components  would  be  exempted  from 
this  ban  (see  page  14-19  for  more  information  on  the  WEEE 
and  ELV  directives). 

Denmark  has  proposed  banning  the  import,  sale,  and  pro- 
duction of  most  products  containing  lead  compounds  and  a 
number  of  products  containing  metallic  lead.  This  regulation, 
which  would  continue  to  allow  exports  of  these  products,  was  to 
go  into  effect  on  January  i.  1998.  When  Denmark  submitted 
this  proposal  to  the  European  Commission  for  comments,  how- 
ever, nine  EU  member  states  submitted  "detailed  opinions" 
opposing  it.  in  addition,  the  commission  informed  Denmark 
that  it  must  first  respond  to  a  number  of  questions  and  then  have 
its  proposal  reviewed  by  a  commission  scientific  review  board 
before  the  initiative  can  be  enacted.  Sweden  has  drafted  legisla- 
tion that  would  ban  lead  in  shot  for  sporting  and  hunting  pur- 
poses and  the  use  of  lead  in  polyvinyl  chloride  (PVC). 
However,  the  stated  long-term  goal  of  this  legislation  is  to  vol- 
untarily discontinue  the  use  of  lead  in  all  products,  including 
LABs.  in  Japan,  the  Ministry  of  International  Trade  and  Indus- 
try (MITI)  has  asked  domestic  automobile  producers  to  volun- 
tarily reduce  by  almost  70  percent  the  amount  of  lead  used  in 
automobiles  by  200.^. 

U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

A  shaip  increase  in  the  production  o(  both  automotive  replace- 
ment and  original  equipment  batteries  in  1999.  along  with  con- 
tinued steady  growth  in  industrial  battery  demand,  is  expected  to 
boost  domestic  lead  consumption  to  a  projected  average  annual 
increase  of  1.5  percent  between  1998  and  2000.  growing  from 
1 .74  million  mt  to  1 .80  million  mt.  Colder  than  nonnal  tempera- 
tures nationwide  in  early  1999  followed  by  wanner  than  normal 
temperatures  in  the  summer  of  1999  finished  oft"  the  large  num- 
ber of  replacement  batteries  produced  in  1994  and  1995  that  were 
near  the  end  of  their  service  life.  In  addition,  strong  growth  in 
motor  vehicle  production  in  1999  pushed  up  demand  for  original 
equipment  (OE)  batteries.  While  production  of  both  replacement 
and  OE  batteries  is  expected  to  decline  in  the  year  2000.  the  lev- 
els will  still  exceed  those  reached  in  1998.  The  domestic  indus- 
trial battery  market  is  expected  to  increase  at  an  average  annual 
rate  of  1 1  percent  during  this  time  period  as  a  result  of  continued 
dynamic  growth  in  the  telecommunications  and  uninterruptible 
power  supply  (UPS)  markets  and  solid  growth  in  the  motive 
power  sector.  Between  2000  and  2004.  domestic  lead  consump- 


tion is  expected  to  rise  at  an  average  rate  of  about  1 .9  percent  per 
year,  reaching  1.93  million  mt  in  2004,  with  the  LAB's  share  of 
total  consumption  accounting  for  about  89  percent.  The  forecast 
growth  fate  could  be  less  than  anticipated  if  the  EU's  WEEE  and 
ELV  directives  are  enacted  as  currently  written. 

Lead-Acid  Batteries.  Both  globally  and  domestically,  the 
LAB  is  the  driving  force  behind  the  lead  industry.  This  sector 
consists  of  two  main  markets:  starting,  lighting,  and  ignition 
(SLI)  batteries,  which  currently  account  for  an  estimated  72  per- 
cent of  the  market,  and  industrial  batteries,  which  account  for  28 
percent.  SLI  batteries  are  used  in  a  number  of  applications,  such 
as  passenger  cars  and  light  tmcks.  heavy  commercial  vehicles, 
motorcycles,  special  tractors,  marine  craft,  aircraft,  and  military 
vehicles.  Demand  for  replacement  SLI  batteries,  which  currently 
represents  80  percent  of  the  SLI  market,  is  dependent  on  the  size 
and  age  of  the  motor  vehicle  fleet,  extreme  temperature  fluctua- 
tions, and  the  service  life  of  the  battery.  Demand  for  OE  SLI  bat- 
teries is  tied  to  the  level  of  motor  vehicle  production  and  sales. 

Between  1991  and  1998.  SLI  battery  production  increa.sed  at 
an  average  annual  rate  of  5  percent,  rising  from  78.2  million 
units  to  105.6  million  units.  SLI  production  is  expected  to 
increase  to  about  108.8  million  units  in  the  year  2000.  Produc- 
tion should  rise  at  an  average  annual  rate  of  about  1.2  percent 
between  2000  and  2004.  reflecting  both  a  slight  increase  in 
motor  vehicle  production  and  a  growing  automotive  fleet.  The 
motor  vehicle  industry  is  moving  increasingly  toward  higher- 
\oltage  and  multielectrical  systems.  In  certain  current  motor 
vehicles,  a  36-volt  battery  is  used  for  the  high-power  require- 
ments in  conjunction  with  a  12- volt  battery  for  common  acces- 
sories. Other  \ehicles  utilize  one  high-voltage  battery  in  i 
conjunction  with  a  DC/ AC  converter  to  split  power  require- " 
ments.  If  these  systems  become  widespread,  projected  growth 
rates  could  increase  significantly,  since  either  system  would  i 
increase  battery  weight  and  as  a  result  the  amount  of  lead  used  : 
per  battery.  Such  a  change  is  similar  to  the  industry's  switch  i 
from  6- volt  to  12-volt  batteries  in  the  1950s  and  1960s.  Extreme^ 
temperature  fluctuations  in  large  segments  of  the  United  States  | 
during  the  forecast  period  could  push  this  growth  rate  higher.  | 

The  industrial  battery  market  is  divided  into  two  sectors:" 
motive  power  and  stationary  power.  Motive  power  includes  bat-j 
teries  for  industrial  trucks,  mining  vehicles,  and  railroad  cars 
and  currently  accounts  for  40  percent  of  the  industrial  battery ! 
market,  while  stationary  power  includes  telecommunications,' 
UPS,  miscellaneous  standby,  security,  control  and  switchgear,,, 
emergency  lighting,  electronics,  and  medical  batteries  and  rep- 
resents the  remaining  60  percent.  This  market  rose  5.2  percent' 
in  1998  and  registered  an  average  annual  growth  rate  of  11.3' 
percent  between  1990  and  1998,  with  the  strongest  increase  in 
UPS  batteries  (24  percent  growth)  and  telecommunications  bat-- 
teries  ( 14  percent  growth). 

The  industrial  battery  market  is  forecast  to  experience  con-( 
tinued  strong  growth  between  1998  and  2004,  rising  at  an  aver-1 
age  rate  of  about  1 1  percent  per  year,  as  stationary  poweij 
batteries  continue  to  increase  their  share  of  this  market  to  ani 
estimated  66  percent.  This  growth  should  be  led  by  telecommu- 
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nicalioiis  and  UPS  baltciics,  wliicli  arc  tied  to  the  buildup  and 
redefinition  ol  the  worldwide  teleconiniunications  inlrastruc- 
ture  as  a  result  of  the  advent  of  new  technologies  in  fiber-optics 
and  broadband  coniniunicalions  systems  and  the  explosive 
growth  in  Internet  and  networking  servers.  Industrial  batteries 
are  forecast  to  account  Ibr  .^2  percent  of  the  lead  consumed  by 
the  domestic  LAB  industry  in  2004. 

Laws  passed  in  California  and  nine  northeastern  stales  man- 
dating the  production  of  electric  vehicles  (EVs)  could  influence 
lead  consumption  during  this  period.  California  and  the  Coali- 
tion of  Northeastern  Governors  (CONEG)  require  that  by  2003. 
10  percent  of  all  vehicles  sold  in  these  areas  be  zero-emission 
EVs  and  1?  percent  be  ultra-low-emission  vehicles.  Since  EVs 
are  considerably  more  expensive  than  conventional  motor  vehi- 
cles and  consumers  are  not  required  to  purchase  EVs,  it  remains 
uncertain  whether  these  goals  will  be  achieved  (see  the  section 
on  zinc  lor  a  related  topic). 

Supply.  Domestic  production  of  lead  is  forecast  to  rise  to 
i  .46  million  mt  in  2()()()  and  continue  increasing  to  an  estimated 
1.56  million  nit  in  2004.  While  primary  production  is  expected 
to  remain  tlat  during  this  period,  secondary  production  will 
continue  to  rise.  Any  increase  in  secondary  production,  how- 
ever, is  dependent  on  the  availability  of  scrap  LABs.  The  share 
of  total  domestic  productit)n  accounted  for  by  secondary  lead 
should  rise  to  78  percent  by  2004,  reflecting  the  continued 
importance  of  recycling  for  the  lead  industry. 

Imports  of  unwrought  lead  accounted  for  an  estimated  15 
percent  of  consumption  in  1998  and  are  expected  to  increase  to 
18  percent  by  2004.  In  1998,  almost  all  imports  came  from 
Canada.  China,  Mexico,  and  Peru.  Imports  of  LAB  12-voit 
automotive  batteries  increa.sed  significantly  in  1998,  rising 
from  1.3  million  units  to  4.8  million  units.  Mexico's  share  of 
these  imports  jumped  from  42  percent  to  86  percent,  primarily 
because  of  the  joint  venture  between  JCI  and  IMSA.  Such  a 
large  increase  in  LAB  imports  could  result  in  lower  than  antici- 
pated domestic  lead  consumption.  In  March  and  August  1999, 
imports  of  industrial  LABs  from  most  EU  countries  declined  35 
percent  because  of  a  100  percent  tariff  being  placed  on  those 
batteries  in  retaliation  for  the  EU's  discriminatory  policy  on 
banana  imports.  Although  the  United  States  exported  about 
21,000  int  of  unwrought  lead  in  1998,  with  about  88  percent 
going  to  Canada,  South  Korea,  and  Taiwan,  most  exports  are  in 
the  form  of  LABs  or  products  containing  either  LABs  or  other 
applications  of  lead. 

Global  Market  Prospects 

Between  1991  and  1998.  global  consumption  of  lead  rose  at  an 
annual  rate  of  2.1  percent,  increasing  from  5.23  million  mt  to 
6.01  million  mt.  LABs  accounted  for  71  percent  of  consump- 
tion, followed  by  pigments,  12  percent;  rolled  extrusions,  7  per- 
cent; ammunition,  6  percent;  and  other  uses.  4  percent.  Global 
market  conditions  for  lead  are  forecast  to  show  continued 
growth  in  the  near  term.  Consumption  is  expected  to  increase  2 
percent  to  6.12  million  mt.  while  metal  production  is  projected 
to  rise  3.3  percent,  increasing  from  5.96  million  mt  to  6. 1 6  mil- 


lion mt.  The  United  States  will  maintain  its  position  as  the 
world's  largest  [iroduccr  and  consumer  of  lead  metal. 

Dave  iMrrahee,  OITmjc  of  Melals,  Materials,  and  Chemicals. 
(202)  482-0607.  dave_larrabee(f"ila.doc.gov,  September  1999. 

TITANIUM  

Titanium  does  not  have  a  specific  SIC  code.  Titanium  sponge 
for  metal  alloy  production  is  included  in  the  basket  industry 
classification  code  SIC  3339.  The  secondary  recovery  of  tita- 
nium is  covered  by  SIC  3341,  while  mill  product  production 
is  covered  by  SIC  3356,  castings  by  SIC  3369,  and  forgings 
by  SIC  3463.  Titanium  is  a  lightweight  metal  well  known  for 
its  corrosion  resistance  and  high  strength-to-weight  ratio. 

There  are  ample  titanium-bearing  mineral  resources  around 
the  world.  Australia  provides  about  half  the  world's  titanium 
raw  materials  through  its  production  of  titanium  mineral  con- 
centrates; most  of  the  balance  consists  of  concentrates  and 
titanium-bearing  slags  from  the  Republic  of  South  Africa, 
Canada,  and  Norway.  These  raw  materials  are  processed  primar- 
ily by  pigment  manufacturers  and  a  few  integrated  titanium 
metal  producers.  The  bulk  of  the  world's  titanium  consumption 
is  in  the  form  of  titanium  dioxide,  and  its  use  is  dominated  by 
pigments  for  paints,  paper,  and  plastics.  Less  than  10  percent  of 
world  titanimn  consumption  is  in  the  form  of  metals.  Titanium  is 
an  important  strategic  and  critical  material  that  is  used  in  the 
manufacture  of  both  engines  and  airframes  of  high-performance 
military  and  civilian  aircraft.  It  al.so  is  used  in  other  aerospace 
and  nonaerospace  defense,  industrial,  and  consumer  applica- 
tions. This  section  focuses  on  metallurgical  titanium. 

Global  Industry  Trends 

Reduced  aerospace  and  industrial  demand,  largely  as  a  result  of 
the  economic  crisis  in  Asia  and  Latin  America,  has  resulted  in 
production  cutbacks  by  titanium  sponge,  the  porous  basic  tita- 
nium metal,  and  ingot  producers  worldwide.  The  production  of 
titanium  sponge  is  now  limited  to  eight  companies  in  six  coun- 
tries: the  United  States,  .lapan,  Russia,  Kazakhstan,  Ukrame,  and 
China.  Sponge  consumption  for  conversion  to  ingot  and  slab  and 
the  subsequent  production  of  castings  and  mill  products  occurs 
principally  in  the  LInited  States,  Japan,  Russia,  the  United  King- 
dom, France,  and  Germany. 

Another  significant  global  trend  is  the  increased  use  of  tita- 
nium products  from  the  former  Soviet  Union  (FSU),  especially 
Russia,  in  world  markets.  Substantially  reduced  demand  for 
titanium  in  the  FSU  has  resulted  in  considerable  production 
capacity  available  for  the  export  market.  There  has  been  a  net 
reduction  in  world  sponge  capacity  of  about  30  percent  since 
the  early  1990s  to  an  estimated  practical  capacity  of  about 
1()6.()00  tons  per  year  in  1999.  In  contrast  to  this  trend,  the 
Zaporozhye  Titanium-Magnesium  Plant  in  Ukraine  successfully 
lestarted  sponge  production  in  the  fourth  quarter  of  1998  with 
plans  to  achieve  an  initial  production  of  about  6.000  mt  in  1999. 
Zaporozhye  closed  with  about  20.000  mt  of  capacity  during  the 
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last  titaniiiin  market  dowtitiim  in  the  early  i99()s.  Owing  to 
iiigher  demand  levels  between  1994  and  1997  and  the  lack  of 
sLilTicient  sponge  capacity  in  their  home  markets.  U.S..  Japa- 
nese, and  European  titanium  producers  have  entered  into  long- 
term  supply  contracts  and  other  arrangements  for  sponge  from 
Russia  and  Kazakhstan.  As  a  result,  U.S.  imports  of  sponge 
from  the  FSU  represented  approximately  16  percent  of  U.S. 
sponge  consumption  in  1996  and  increased  to  29  percent  in 
1998.  The  Beren/.niki  Titanium  and  Magnesium  Works 
( Avisma)  in  Russia  has  a  practical  capacity  of  about  26,000  tons 
of  titanium  sponge  per  year,  and  the  Ust-Kamenogorsk  Tita- 
nium and  Magnesium  Works  in  Kazakhstan  has  a  practical 
capacity  of  about  22,000  tons  of  sponge  per  year.  Altogether, 
the  FSU  holds  about  51  percent  of  estimated  world  practical 
capacity  for  titanium  sponge,  hicreased  purchases  of  FSU 
sponge  by  U.S.,  Japanese,  and  European  titanium  producers 
underscore  the  importance  of  the  FSU's  sponge  production. 

Through  the  mid-1980s,  defense  applications,  led  by  aero- 
space, were  the  leading  uses  for  titanium  worldwide,  but  the  end 
of  the  cold  war  and  the  drive  to  produce  larger  and  more  fuel- 
efficient  aircraft  led  commercial  aircraft  manufacturers  to  design 
increasing  amounts  of  titanium  into  their  aiiframes.  Commercial 
aerospace  applications  for  titanium  previously  had  centered  on  jet 
engine  components.  With  the  growth  in  titanium  usage,  the  com- 
mercial aerospace  market  has  assumed  the  lead  in  worldwide  tita- 
nium ct)nsumption.  Depending  on  the  engines  employed,  roughly 
14  tons,  or  9  percent  of  the  weight,  of  a  delivered  Boeing  777  con- 
sists of  titanium  compared  with  less  than  4  percent  of  the  weight 
of  the  older  and  smaller  Boeing  737.  Approximately  68  tons  of 
titanium  mill  products  are  shipped  to  produce  one  Boeing  777. 

Worldwide  demand  for  titanium  declined  in  1998  on  the  back 
of  decreased  demand  from  the  aerospace  industries  of  the  United 
Stales  and  Europe  and  continued  their  decline  in  1999.  Undeliv- 
ered commercial  jet  aircraft  orders  increased  to  .\7()4  planes  at 
year  end  1998,  up  9.51  planes  {^5  percent)  from  1997.  Further- 
more, pushbacks  and  extended  delivery  schedules  have  led  some 
producers  to  reduce  production  rates,  especially  foi'  the  larger, 
more  titanium-intensive,  twin-aisle  wide-body  aiiplanes.  As  a 
result,  worldwide  titanium  demand  from  the  commercial  aero- 
space industry  decreased  to  an  estimated  17, .^00  tons  in  1998, 
down  1 8  percent,  or  approximately  3.5  percent  of  estimated  wt)rld 
titanium  demand  of  49,500  tons  in  1998. 

Domestic  Trends 

Reduced  aerospace  demand  and  the  buildup  of  inventory 
throughout  the  supply  chain  have  forced  U.S.  titanium  producers 
to  curtail  production  levels  while  they  continue  their  planned 
capacity  expansions  through  the  installation  of  new,  more  cost- 
efficient  production  technology.  Owing  to  reduced  commercial 
aircraft  deliveries  in  1999  and  a  projected  further  reduction  in 
the  year  2000,  U.S.  titaniurti  demand  declined  5  percent  in  1998 
to  about  32,300  tons  and  was  projected  to  fall  about  30  percent 
in  1999  to  about  22,000  tons  (see  Table  14-4).  Titanium  produc- 
ers typically  do  not  sell  directly  to  aircraft  and  jet  engine  manu- 
facturers but  instead  sell  to  companies  that  labricate  and  supply 
parts  and  components  to  the  aircraft  and  jet  engine  manufactur- 


ers. There  is  generally  a  lag  of  about  12  to  18  months  between 
shipments  of  titanium  mill  products  and  the  delivery  of  a  fin- 
ished aircraft. 

A  significant  development  for  the  U.S.  titanium  industry  in 
1999  was  the  awarding  of  the  jet  engine  contract  for  Boeing's 
777X  long-range  jet  exclusively  to  the  General  Electric  Com- 
pany. Trent  engines  manufactured  by  Rolls  Royce  power  Boe- 
ing's current  777s.  The  selection  of  GE  should  lead  to  greater 
domestic  titanium  consumption  for  engine  manufacture  once 
the  777X  goes  into  production.  Boeing  hopes  eventually  to 
build  up  to  500  777X"s.  Rolls  Royce  will  continue  to  supply 
Trent  engines  for  the  standard  Boeing  777. 

Actual  titanium  shipment  levels  by  end-use  areas  are  not 
known.  This  estimate  is  based  on  an  aggregation  of  producer 
perceptions  derived  from  their  sales  and  their  knowledge  of  the 
likely  uses  of  different  titanium  mill  products  and  castings. 
However,  the  International  Titaniuiti  Association  began  to  col- 
lect quarterly  shipments  data  by  end  use  from  the  association's 
North  American  membership  in  mid- 1998  and  was  expected  to 
begin  publishing  those  data  in  1999. 

Owing  to  reduced  domestic  and  world  titanium  demand. 
U.S.  activity  in  titanium — production,  consumption,  and  trade  . 
in  titanium  products — generally  decreased  in  1998,  with  the 
exception  of  scrap  consumption  and  exports.  There  are  three 
major  producers  of  titanium  in  the  United  States:  Titanium  Met-  j  d 
als  Corporation  (Timet)  of  Denver,  CO;  RTI  International  Met-  jft 
als.  Inc.,  of  Niles,  OH:  and  Allegheny  Technologies,  Inc.,  of  _| 
Pittsburgh,  PA.  Since  only  Timet  and  Allegheny  Technologies  J 
manufacture  titanium  sponge,  U.S.  sponge  production  is  with-  | 
held  to  prevent  disclosure  of  company  proprietary  information.  '! 
U.S.  titanium  sponge  imports,  however,  declined  one-third  in 
both  tonnage  and  value  in  1998  to  10,912  tons  valued  at  $83 
million  (see  Table  14-4).  The  leading  U.S.  sponge  import  , 
sources  in  1998  were  Russia  (68  percent)  and  Japan  (25  per- 
cent).  The  average  unit  value  for  imported  sponge  in  1998  was 
$3.43  per  pound,  about  the  same  as  it  was  in  1997.  , 

U.S.  sponge  consumption  decreased  12  percent  in  1998  to  ' 
28,200  tons  (see  Table  14-4).  The  imports'  share  of  U.S.  sponge  , 
consumption  also  decreased,  falling  about  12  percent  to  a  39  ! 
percent  share.  On  average,  there  is  a  weight  loss  of  about  10  { 
percent  when  titanium  sponge  is  converted  to  ingot,  but  this  j 
ratio  is  decreasing  gradually  as  the  more  efficient  cold  hearth  , 
melting,  which  also  allows  for  greater  scrap  utilization,  is  [ 
increasingly  employed  to  melt  and  cast  industrial-grade  (or  J 
commercially  pure)  single-melt  titanium  ingot  and  slab.  In  con- 
trast.  aerospace-grade  titanium  alloys  typically  require  two  or  j 
three  vacuum  arc  remelts  to  meet  the  technical  specifications  j 
for  aerospace  use.  , 

In  1998,  U.S.  titanium  scrap  imports  declined  8  percent  to. 
9,765  tons  valued  at  about  $35  million,  down  29  percent.  This  j 
decline  was  accompanied  by  a  lower  average  unit  value  of  $  1 .61  • 
per  pound,  down  48  cents  per  pound.  Reported  scrap  consump- . 
tion  increased  8  percent  in  1 998  to  28,609  tons,  and  exports  were  i 
up  27  percent.  Owing  to  its  large  aerospace  industry,  the  United  j 
States  is  a  major  generator  of  titanium  scrap.  On  average,  there 
is  a  weight  loss  of  about  30  percent  from  the  conversion  of  ingot, 


14-12    U.S.  Industry  &  Trade  Outlook  2000 


TABLE  14-4:    Titanium  Trends  and  Forecasts 

(metric  tons  except  as  noted) 


Percent  Change 


Compound 
Annual 
Growth 
Rate,  % 


Sponge  metal 

Imports  for  consumption 

Consumption 

Imports  as  percent  of 
Consumption 

Industry  stocl<s,  Dec.  31 

Price,  Dec.  31  ($/lb) 
Scrap  metal 

Imports 

Consumption 

Exports 

Stocks,  Dec.  31 
Ingot 

Production 

Imports 

Consumption 

Exports 

Stocks,  Dec.  31 
Mill  products  and  castings 

Net  mill  product  shipments 

Net  castings  shipments 

Imports  (including  castings) 

Demand,  net  shipments 
+  imports 

Exports  (including  castings) 


1990 

1993 

1994 

1995 

1996 

1997 

1998 

1999' 

2000' 

97-98 

98-99 

99-00 

88-98 

1,093 

2,160 

6,470 

7,560 

10,1 10 

16,140 

10,912 

5,000 

4,800 

(32.4) 

(54.2) 

(4.0) 

23.1 

23,207 

15,100 

17,200 

21,500 

28,400 

32,000 

28,200 

16,000 

13,600 

(11.9) 

(43.3) 

(15.0) 

3.0 

4.7 

14.3 

37.6 

35.2 

35.6 

50.4 

38.7 

31.3 

35.3 

3,267 

2,910 

5,570 

5,270 

4,390 

7,050 

10,600 

7,000 

6,000 

.50-5.00 

3.50-4.00 

3.75-4.25 

4.25-4.50 

4.25-4.50 

4.25-4.50 

4.25-4.50 

3,037 

5,520 

5,870 

11,100 

16,400 

10,650 

9,765 

5,600 

6,000 

(8.3) 

(42  7) 

7.1 

8.7 

14,973 

15,300 

15,700 

20,600 

26,300 

26,400 

28,609 

20,000 

21,700 

8.4 

(30.1) 

8.5 

4.7 

5,487 

3,890 

4,120 

3,420 

3,410 

5,500 

7,010 

8,700 

8,000 

27.5 

24.1 

(8.0) 

1.6 

8,535 

8,130 

7,930 

9,730 

15,900 

15,200 

13,600 

12,000 

1 1,800 

36,809 

27,900 

29,500 

39,800 

51,400 

58,800 

52,500 

39,000 

35,000 

(10.7) 

(25.7) 

(10.3) 

3.1 

206 

1,463 

1,772 

2,063 

5,189 

2,228 

1,600 

1,400 

(57.1) 

(28.2) 

(12.5) 

NA- 

35,320 

25,700 

24,300 

30,600 

38,300 

45,500 

43,000 

36,500 

32,800 

(5.5) 

(15.1) 

(10.1) 

1.9 

513 

275 

373 

483 

269 

613 

528 

700 

650 

(13.9) 

32.6 

(7.1) 

NA 

3,725 

2,430 

3,270 

3,560 

4,710 

4,350 

4,050 

4,200 

4,000 

23,923 

16,500 

15,600 

19,800 

25,900 

28,200 

27,500 

18,500 

17,000 

(2.5) 

(32.7) 

(8.1) 

2.0 

482 

469 

540 

480 

680 

1,020 

908 

700 

510 

(11.0) 

(22,9) 

(27.1) 

9.0 

987 

600 

802 

1,860 

6,142 

4,592 

3,896 

2,900 

2,600 

(15.2) 

(25.6) 

(10.3) 

16.8 

25,392 

17,569 

16,942 

22,140 

32,722 

33,812 

32,304 

22,100 

20,110 

(4.5) 

(31.6) 

(9.0) 

3.1 

4,526 

2,390 

3,850 

4,580 

4,535 

5,196 

5,798 

6,200 

5,900 

11.6 

6.9 

(4.8) 

8.0 

'  Forecast. 
■  Not  available 

Source;  U.S.  Department  of  Commerce,  International  Trade  Administration  (ITA);  U.S.  Department  of  the  Interior,  U.S.  Geological  Survey;  estimates  and  fore- 
casts by  ITA. 


to  mill  products,  and  most  of  that  loss  is  recovered  as  scrap. 
From  mill  product  to  finished  aircraft  part  or  component,  there  is 
an  additional  metal  weight  loss  that  is  recovered  as  scrap.  This 
fabrication  metarweight  loss  can  be  quite  significant,  especially 
for  large  forgings  for  aerospace  structural  applications,  in  which 
as  much  as  two-thirds  of  the  metal  weight  may  be  recovered  as 
scrap.  U.S.  titanium  .scrap  export  destinations  were  led  by  the 
United  Kingdom  with  an  84  percent  share  of  total  scrap  exports. 
Overall,  the  average  scrap  export  unit  value  declined  15  cents 
per  pound  to  $0.91  per  pound. 

Reported  U.S.  titanium  ingot  production  decreased  I  I  per- 
cent to  52,500  tons  in  1998,  while  imports  decreased  57  percent 
in  both  tonnage  and  value  to  2,228  tons  and  $37  million,  respec- 
tively. With  72  percent  of  the  total  volume,  ingot  imports  were 
led  by  Russia  with  1 ,624  tons  valued  at  about  $30  million,  each 
down  about  58  percent.  Imports  from  China  followed  with  a  15 
percent  share,  and  those  from  the  United  Kingdom  had  a  6  per- 
cent share.  The  average  unit  value  of  U.S.  ingot  imports  was 
$7.56  per  pound,  down  6  cents  per  pound.  U.S.  exports  of  ingot 
decreased  14  percent  to  528  tons  valued  at  about  $9.4  million, 
down  15  percent,  while  the  average  export  unit  value  decrea.sed 
5  cents  to  $7.91  per  pound. 

The  United  States  is  a  major  producer  and  exporter  of  tita- 
nium mill  products  and  castings.  Reported  domestic  shipments 


fell  23  percent  in  the  second  half  of  1998.  yielding  an  overall 
decrease  in  domestic  shipments  of  3  percent  to  28,408  tons. 
U.S.  imports  of  titanium  mill  product  and  castings  declined  15 
percent  in  1998  to  3,896  tons;  however,  owing  to  tlrmer  prices, 
the  value  increased  to  about  $90  million,  up  13  percent.  With  a 
61  percent  share  of  the  total  import  volume,  Russia  was  the 
leading  import  source  for  titanium  mill  products  and  castings  in 
1998.  U.S.  imports  of  titanium  mill  products  and  castings  from 
Russia  totaled  2,363  tons,  down  30  percent,  valued  at  about  $34 
million,  down  only  6  percent.  Meanwhile,  U.S.  exports  of  tita- 
nium mill  products  and  castings  increased  12  percent  in  1998  to 
5,798  tons  valued  at  about  $283  million,  up  5  percent  (see  Table 
14-4).  If  U.S.  trade  in  titanium  mill  products  and  castings  is 
included,  the  United  States  is  a  net  exporter.  U.S.  net  exports  of 
titanium  mill  product  and  castings  trade  amounted  to  1 ,902  tons 
and  $193  million  in  1998,  up  214  percent  in  volume  and  2  per- 
cent in  value  from  1997. 

U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

The  2000  and  2004  forecast  for  U.S.  and  world  titanium  con- 
sumption has  changed  appreciably  from  a  year  ago,  as  about  65 
percent  of  U.S.  and  about  40  percent  of  world  titanium  con- 
sumption is  associated  with  aerospace  sales  and  there  has  been 
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a  significant  downturn  in  the  commercial  aerospace  market  for 
the  near  term.  Worldwide  commercial  aircraft  build  rates  and 
planned  deliveries  have  been  adjusted  downward  after  the  1999 
peak  in  planned  deliveries  of  about  1 , 140  aircraft,  up  20  percent 
from  1998.  For  the  year  2000,  planned  commercial  aircraft 
deliveries  will  decline  about  10  percent  to  1,023  units.  Planned 
deliveries  of  commercial  aircraft  for  2001  are  not  available  but 
are  expected  to  be  lower  than  those  for  2000.  Estimates  of  the 
amount  of  titanium  inventories  remaining  in  the  supply  chain, 
including  aircraft  parts  subcontractors  and  titanium  mill  prod- 
uct, ingot,  and  sponge  producers,  vary  from  about  9  months  to 
1.5  years.  Therefore,  no  sustained  recovery  in  U.S.  or  world 
titanium  demand  is  anticipated  until  at  least  the  second  half  of 
2000  or  perhaps  the  tlrst  half  of  2001.  as  improved  build  rates 
draw  down  titanium  inventories. 

Worldwide,  the  defense  sector  continues  to  be  driven  by  sev- 
eral aerospace  programs  and  the  armor  market  continues  to 
offer  good  demand  prospects  because  of  its  large  volume  poten- 
tial. Diminished  but  stable  military  aerospace  programs  are 
expected  to  yield  fairly  Hat  demand  growth  of  about  6,000  tons 
per  year  through  2004.  Titanium  demand  from  the  nonaero- 
space  industrial  and  consumer  sector  could  slip  to  26,000  tons 
worldwide  in  2()()()  before  growing  to  about  2S.6f)()  tons  in 
2004.  The  principal  nonaerospace  industrial  and  consumer 
applications  for  titanium  include  chemical  processing,  pulp  and 
paper  equipment,  industrial  power  plants,  pollution  control 
equipment,  and  desalination  plants,  while  emerging  applica- 
tions include  end-use  areas  such  as  sports  equipment,  medical 
implants,  automotive,  energy  extraction  and  processing,  and 
off-grid  power  plants. 

For  2000,  U.S.  demand,  as  measured  by  domestic  shipments  of 
titanium  mill  products  and  castings,  is  projected  to  decline  9  per- 
cent to  about  20,100  tons  owing  to  weakness  in  aerospace 
demand.  The  gradual  recovery  in  the  economies  of  Asia  and  Latin 
America  will  lead  to  improved  demand  late  in  the  forecast  period. 
As  a  result,  U.S.  titanium  demand  and  exports  are  projected  to 
grow.  U.S.  titanium  demand  is  projected  to  grow  about  6.3  per- 
cent yearly  from  22, 1 00  tons  in  1 999  to  about  30,000  tons  in  2004, 
while  exports  are  projected  to  increase  at  a  rate  of  about  3  percent 
per  year  from  6,200  tons  in  1999  to  about  7.200  tons  in  2004. 

Graylin  W.  Presbury,  Office  of  Metals,  Materials,  and  Chemi- 
cals, (202)  482-5158,  graylin_presbury@ita.doc.gov,  Septem- 
ber 1999. 


ZINC  

The  international  zinc  industry  includes  primary  producers  (SIC 
3339)  that  use  zinc  ores  and  concentrates  as  a  feedstock  and 
secondary  producers  (SIC  3341)  that  recycle  scrap  zinc  and 
crude  zinc  calcine  obtained  from  electric  arc  furnace  dust  in 
steel  mills.  Secondary  zinc  has  become  an  increasingly 
important  source  of  metal  in  recent  years.  Zinc  is  consumed 
primarily  by  the  galvanizing  (SIC  3312),  zinc-based  die- 
casting  alloy  (SIC  3369),  and  brass  and  bronze  (SIC  3364, 


3366)  markets.  Zinc  is  an  internationally  traded  commodity 
whose  value  is  based  on  the  price  set  daily  by  the  LME.  This 
price  may  vary  in  different  countries,  depending  on  local 
market  conditions. 

Global  Industry  Trends 

The  structure  of  the  global  zinc  industry  changed  significantly 
in  the  1990s.  Before  the  breakup  of  the  Soviet  Union,  Japan  was 
the  world's  largest  producer  of  zinc  metal,  followed  by  the 
Soviet  Union,  Canada,  China,  and  the  United  States.  In  1998, 
however,  China  was  the  dominant  producer,  accounting  for  1 8.3 
percent  of  the  7.9  million  mt  produced,  followed  by  Canada,  9.3 
percent;  Japan,  7.6  percent;  South  Korea,  4.9  percent;  and  Spain 
and  the  United  States,  4.6  percent  each.  China  also  has  become 
the  world's  second  largest  exporter  of  zinc  metal,  with  exports 
rising  from  6,000  mt  in  1991  to  354,000  mt  in  1998.  China's 
increasing  production  in  the  early  1990s,  combined  with  declin- 
ing zinc  consumption  in  Europe,  Japan,  and  other  countries  in 
the  early  1990s,  resulted  in  a  record  market  surplus  in  1993, 
with  the  level  of  excess  supply  rising  from  25,000  mt  in  1990  to 
619,000  mt  in  1993.  Improved  market  conditions  after  1993 
transformed  this  surplus  into  a  supply  deficit  in  1995  and  1996. 
By  1998.  however,  a  surplus  of  152.000  mt  had  developed  as  a 
result  of  growing  Chinese  exports  and  significantly  lower 
demand  in  Japan. 

Domestic  Trends 

The  Lhiited  States  is  the  world's  fifth  largest  producer  of  zinc 
ores  and  concentrates  after  China.  Canada.  Australia,  and  Peru. 
Zinc  is  extracted  in  20  domestic  zinc  mines  in  seven  states.  For 
the  eighth  consecutive  year,  Alaska  is  the  leading  zinc  mining 
state,  followed  by  Tennessee,  New  York,  and  Missouri.  In  1998, 
as  was  the  case  in  every  year  since  the  opening  of  Cominco's 
Red  Dog  mine  in  Alaska,  U.S.  mine  production  greatly 
exceeded  smelter  capacity,  resulting  in  significant  exports  to 
Canada  and  Asia.  Primary  zinc  metal  is  produced  at  three 
refineries:  Big  River  Zinc  at  Sauget,  IL;  Pasminco  USA  at 
Clarksville,  TN;  and  Zinc  Coiporation  of  America  (ZCA)  at 
Monaca,  PA.  Secondary  zinc  metal  is  produced  from  waste  and 
scrap  materials  at  10  plants.  The  largest  secondary  producer, 
ZCA,  obtains  a  substantial  part  of  its  feedstock  from  crude  zinc 
calcine  recovered  from  electric  arc  furnace  dust  in  steel  mills. 

Zinc  also  is  sold  by  the  DNSC  as  a  result  of  legislation 
passed  in  1992  authorizing  the  dispo.sal  of  the  entire  334,000  mt 
in  the  stockpile  over  several  years.  The  law,  however,  requires 
the  task  to  be  completed  without  undue  disruption  of  commer- 
cial zinc  markets.  At  the  end  of  August  1999,  183,727  mt  of 
zinc  remained  in  the  DNSC  inventory.  The  FY  2000  AMP 
authorizes  the  disposal  of  about  45,000  mt  of  zinc  between 
October  I,  1999,  and  September  30,  2000.  Additional  authority 
is  being  sought  by  the  DNSC  to  dispose  of  45,000  nit  for  the  FY 
2001  AMP.  This  AMP,  however,  is  a  limit  and  not  a  goal,  and 
DNSC  has  never  reached  this  limit  for  zinc. 

The  domestic  zinc  industry  experienced  major  structural 
changes  in  1998.  Asarco  sold  all  its  Missouri  lead-zinc  opera- 
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liods.  which  consisted  ol  its  Sweetwater  and  West  Fork  under- 
ground mines,  to  Doe  Run.  Savage  Zinc,  which  was  phmning  to 
nearly  triple  capacity  at  its  l.'S(),()()()-mt  per  year  C'larksville 
smelter,  was  taken  over  by  another  Australian  producer,  i'as- 
minco,  and  the  smelter  expansion  was  put  on  hold  indetlnitely. 
In  addition.  IMCO  Recycling,  hicorporated,  acquired  U.S.  Zinc 
Corporation  and  its  five  production  facilities  with  a  total  of 
about  I ()(),()()()  mt,  making  IMCO  the  world's  largest  zinc  recy- 
cler  and  second  largest  supplier  of  zinc  oxide  and  zinc  dust. 

Between  1991  and  I99S.  domestic  zinc  mine  production 
increased  at  an  average  annual  rate  of  5.4  percent,  rising  from 
547,()()()  mt  to  7.'S.'S,()()()  ml,  primarily  rellecting  the  reopening  of 
Kennecott's  Greens  Creek  mine  in  Alaska  in  1996  and 
increased  production  at  Cominco's  Red  Dog  mine  in  Alaska. 

Domestic  zinc  metal  production  remained  relatively  flat  dur- 
ing that  period,  falling  from  376,000  mt  in  1991  to  368,000  mt 
in  1998  as  increased  secondary  production  at  a  number  of  facil- 
ities, debottlenecking  at  Pasminco's  Clarksville  smelter,  and 
increased  capacity  at  Big  River  Zinc's  Sauget  smelter  offset  the 
1993  clo.sure  of  ZCAs  Bartlesville.  OK,  facility.  During  this 
period,  secondary  zinc's  share  of  total  metal  production 
increased  from  32  percent  to  about  41  percent  (see  Table  \4-5). 

The  United  States  accounts  for  about  16  percent  of  global 
zinc  consumption  and  is  the  single  largest  market  worldwide. 
Domestic  zinc  consumption  increased  at  an  average  rate  of  .S.4 
percent  per  year  between  1991  and  1998,  rising  from  931,000 
mt  to  1,283,000  mt.  in  1998,  zinc  galvanizing  accounted  for  57 
percent  of  total  consumption,  followed  by  zinc-based  die- 
casting  alloys  at  19  percent  and  brass  and  bronze  at  13  percent. 
The  remaining  I  I  percent  went  to  zinc  oxides,  rolled  zinc,  and 
several  other  zinc  uses  (see  Table  14-5). 

Markets.  Zinc  is  found  in  a  large  number  of  manufactured 
products,  but  its  role  is  not  always  obvious  because  it  tends  to 
lose  its  identity  in  the  product.  Almost  all  zinc  consumed  domes- 

TABLE  14-5:    Zinc  Industry  (SIC  3339,  3341)  Trends  c 

(thousands  of  metric  tons;  percent) 


tically  and  exported  and  a  large  share  of  imported  zinc  reach  the 
final  consimier  contained  in  hundreds  of  products,  such  as  motor 
vehicles  (galvanized  steel  body,  zinc  die  castings,  and  tires  con- 
taining zinc  oxide),  appliances  (zinc  die  castings),  televisions 
(zinc  sulfide),  and  animal  feed  (zinc  oxide).  Rolled  zinc  is  pur- 
chased by  the  U.S.  Mint  for  the  production  of  pennies. 

The  largest  and  fastest-growing  .segment  of  the  zinc  market  is 
galvanized  steel,  which  includes  coated  steel  sheet  and  strip, 
structural  shapes,  fencing,  storage  tanks,  lasteners,  nails,  and  wire 
rope.  Galvanized  .steel  is  used  in  the  automotive  and  construction 
industries  lor  con^osion  protection.  Galvanizing  in  automotive 
applications  increa.sed  substantially  during  the  last  few  years  as 
virtually  all  domestically  produced  motor  vehicles  switched  to 
two-sided  galvanized  steel.  In  addition,  the  sport  utility  vehicle's 
increasing  share  of  domestic  vehicle  production  has  resulted  in  an 
increase  in  the  amount  of  galvanized  steel  used  per  vehicle. 
Becau.se  of  its  durability,  galvanized  .steel  is  making  inroads  into 
applications  such  as  residential  housing  and  public  works,  includ- 
ing highways,  bridges,  and  wastewater  treatment  systems. 

As  a  result  of  research  and  extensive  marketing,  two  applica- 
tions in  the  construction  sector  could  result  in  a  significant 
increase  in  galvanized  zinc  consumption.  The  InternaticMial  Lead 
and  Zinc  Research  Organization  has  worked  extensively  to  pro- 
mote the  use  of  galvanized  rebar.  Corrosion  of  concrete  rein- 
forcement bars  is  a  major  infrastructure  problem  that  costs 
billions  of  dollars  in  repairs  and  replacement  of  reinforced  con- 
crete structures.  Currently,  less  than  I  percent  of  rebar  is  galva- 
nized, representing  30,000  mt  t)f  zinc  worldwide.  If  this  project 
is  successful,  zinc  consumption  for  this  use  could  expand  to 
150,000  mt  annually  worldwide.  Another  promising  application 
sponsored  jointly  by  the  North  American  steel  and  zinc  indus- 
tries is  steel  framing  for  residential  housing.  While  steel  framing 
is  estimated  to  cost  3  to  5  percent  more  than  building  with  lum- 
ber, it  offers  some  advantages  that  could  outweigh  the  increased 
construction  costs.  Steel  frames  often  are  produced  from  recy- 

Forecasts 


Compound 
Annual 
Growth 

Percent  Change  Rate,  % 

1991         1994        1995        1996         1997  1998  1999'        2000^         97-98        98-99        99-00  91-98 


Mine  production 

547 

598 

644 

628 

632 

755 

810 

810 

19.5 

7.3 

-0.0 

4.7 

IVletal  production 

376 

356 

363 

366 

367 

368 

370 

380 

0.3 

0.5 

2.7 

-0.3 

Apparent  metal  consumption 

931 

1,182 

1,250 

1,212 

1,244 

1,283 

1,355 

1,365 

3.1 

5.6 

0.7 

4.7 

Percent  galvanizing 

49.9 

52.8 

51.9 

53.6 

55.9 

57.3 

58.3 

58.2 

Percent  zinc  alloy 

21.5 

20.4 

20.0 

18.9 

18.0 

19.3 

19.2 

19.4 

Percent  brass  and  bronze 

14.3 

14.0 

12.6 

13.2 

13.2 

12.9 

12.3 

12.2 

Percent  other  uses 

14.3 

12.8 

14.2 

14.3 

12  9 

10.6 

10.2 

10.0 

Imports  for  consumption 

549 

793 

856 

827 

876 

879 

965 

956 

0.3 

9.8 

-0.9 

7.0 

Percent  of  consumption 

59.0 

67.1 

68.5 

68.3 

70.4 

68.5 

71.2 

70.4 

Exports 

1 

6 

3 

2 

4 

2 

1 

1 

-50.0 

-50.0 

-0.0 

10.4 

'  Estimate. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce,  International  Trade  Administration  (ITA);  U.S.  Department  of  the  Interior,  Geological  Survey;  International  Lead  and 
Zinc  Study  Group.  Estimates  and  forecasts  by  ITA. 
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cled  steel  products  and  are  resistant  to  fire,  natural  disasters,  and 
termites.  While  the  participants  in  this  project  have  a  goal  of 
capturing  one-quarter  of  the  residential  frame  market  by  the  year 
2002,  only  3  to  6  percent  of  new  houses  currently  are  built  from 
steel.  If  it  is  successful,  this  initiative  could  result  in  a  7,000-mt 
increase  in  galvanizing  zinc  consumption  per  year. 

Zinc-based  die-casting  alloys  are  u.sed  to  produce  die-cast 
parts,  such  as  handles,  grilles,  brackets,  locks,  hinges,  gauges, 
pumps,  mounts,  and  housings,  that  are  used  extensively  in  motor 
vehicles,  heavy  machinery,  business  machinery,  appliances, 
household  hardware,  and  scientific  and  electronic  equipment. 
Brass  and  bronze  products  are  used  as  shell  casings  in  ammuni- 
tion and  in  tubes,  valves,  motors,  pipes,  refrigeration  equipment, 
heat  exchangers,  communication  units,  and  electronic  devices. 

Environment.  Laws  passed  in  California  and  nine  northeast- 
ern states  mandating  the  production  of  EVs  could  influence 
future  zinc  consumption.  California  and  CONEG  require  that 
by  2003,  10  percent  of  all  vehicles  sold  in  those  areas  be  zero- 
emission  EVs  and  15  percent  be  ultra-low-emission  vehicles. 
One  technology  that  could  compete  in  this  market  is  the  zinc-air 
battery.  An  Israeli  company  has  developed  a  prototype  zinc-air 
EV  battery  system  that  would  allow  an  EV  to  perform  as  well  as 
a  gasoline-powered  vehicle,  with  a  range  of  300  miles  or  more, 
a  top  speed  of  80  miles  per  hour,  acceleration  from  zero  to  50 
miles  per  hour  in  12  seconds,  and  refueling  (mechanical 
recharging)  in  only  a  few  minutes  at  a  recharging  station. 
Annual  sales  of  100,000  such  EVs  would  translate  into  10,000 
mt  of  zinc  per  year  for  these  batteries. 

A  proposed  European  Commission  directive  on  batteries  and 
accumulators  would  ban  the  marketing  of  nickel-cadmium  bat- 
teries in  the  EU  by  2008.  Since  cadmium  is  a  by-product  of 
zinc,  this  proposal,  if  adopted,  would  severely  affect  the  price  of 
zinc.  This  proposed  directive  is  contrary  to  a  joint  effort  of  the 
OECD  and  industry  to  increase  the  recycling  of  these  batteries. 
The  United  States  has  raised  concerns  over  the  apparent  lack  of 
adequate  scientific  and  economic  justification  for  such  a  ban, 
and  industry  has  proposed  a  voluntary  agreement  to  collect  and 
recycle  these  batteries  (see  page  14-19  for  more  information  on 
this  proposed  directive). 

U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

Domestic  zinc  consumption  is  estimated  to  increase  at  an  aver- 
age annual  rate  of  about  3.2  percent  between  1998  and  2()()()  to 
1 .37  million  mt  and  rise  at  an  average  annual  rate  of  1 .5  percent 
between  2000  and  2004  to  1.45  million  mt.  The  galvanizing 
segment  is  forecast  to  increase  from  735,000  mt  in  1998  to 
795,000  in  2000  and  to  rise  about  1 .4  percent  annually  between 
2000  and  2004,  reaching  840,000  mt  as  a  result  of  increases  in 
private  nonresidential  and  public  works  construction  such  as 
highways  as  well  as  a  slight  increase  in  motor  vehicle  produc- 
tion. Domestic  consumption  for  the  zinc-based  alloy  segment  is 
expected  to  increase  from  247,000  mt  to  265,000  mt  between 
1998  and  2000  and  then  rise  about  1 .5  percent  per  year  between 


2000  and  2004,  reaching  281,000  mt.  This  growth  reflects  the 
decision  by  several  automobile  producers  to  increase  their  spec- 
ifications for  zinc  die  castings  in  addition  to  projected  growth  in 
the  use  of  zinc  die  castings  in  the  building  hardware  market. 
Consumption  in  brass  and  bronze  is  estimated  to  grow  from 
165,000  mt  in  1998  to  180,000  mt  in  2000.  Between  2000  and 
2004,  the  brass  and  bronze  segment  is  forecast  to  rise  almost  2 
percent  per  year  to  180,000  mt  as  this  segment  is  positively 
affected  by  an  increase  in  some  of  its  end-use  markets,  such  as  , 
ammunition  and  plumbing  fixtures. 

Supply.  Domestic  production  of  zinc  is  forecast  to  increase  to  ^ 
380,000  mt  in  2000  and  405,000  mt  by  2004  as  a  result  of  ^ 
increased  capacity  utilization  at  Big  River  Zinc's  Sauget  , 
smelter,  growth  in  secondary  production,  and  the  opening  of  | 
CalEnergy  Minerals  LLC's  plant  for  zinc  recovery  from  geo- 
thermal  brines  in  Imperial  Valley.  CA.  in  mid-2000.  This  plant, 
which  has  been  used  for  power  generation,  will  first  pass  brine  j 
through  an  ion-exchange  plant.  Through  reverse  osmosis,  it  | 
then  will  produce  a  zinc  concentrate  solution  that  will  go  - 
through  solvent  extraction  and  electrowinning  to  produce  zinc  j 
cathodes  for  remelting  in  a  casting  facility.  CalEnergy  is  ^ 
expected  to  produce  25,000  mt  of  zinc  per  year. 

The  United  States  is  by  far  a  net  importer  of  refined  zinc, 
with  imports  currently  accounting  for  about  69  percent  of  con-  , 
sumption  (see  Table  14-5).  In  1998,  87  percent  of  the  879,000  j 
mt  imported  came  from  Canada,  China,  South  Korea,  Mexico,  1 
Peru,  and  Spain.  Imports  from  Canada,  Mexico,  and  Peru  were  i 
imported  duty-free,  while  Chinese  and  Spanish  imports  were  j  i 

H  I 

charged  a  1 .5  percent  duty.  Zinc  alloy  imports  in  1998  jumped  i 
to  5.414  mt  from  267  mt  in  1997,  with  Canada,  Mexico,  and  j  ! 
Peru  accounting  for  99  percent  of  the  total.  Despite  the  large  ^: 
increase  in  imports,  they  only  account  for  6  percent  of  domes-  i  : 
tic  consumpton  of  zinc  alloys.  The  tariff  for  zinc  alloy  was  19] 
percent  for  most  countries  prior  to  1995,  but  as  a  result  of  the  i 
Uruguay  Round  of  the  General  Agreement  on  Trade  and  Tariffs]  ; 
(GATT),  it  decrea.sed  to  3  percent  in  January  1999.  Imports  of  |  : 
zinc  alloy  are  duty-free  from  Mexico  under  NAFTA  and  fromj 
other  developing  countries  eligible  for  the  Generalized  System  j 
of  Preferences  (GSP)  program.  Imports  from  Canada  havej 
been  duty-free  since  January  1998.  Pursuant  to  the  Statement! 
of  Administrative  Action  (SAA)  accompanying  the  UruguayJ  i 
Round  implementing  legislation,  the  Department  of  Com-J 
merce  will  monitor  imports  of  zinc  alloy  until  2002.  The  SAAj 
requires  monitoring  of  zinc  alloy  imports  subject  to  the  Uruguay 
Round  tariff  reductions,  which  account  for  1  percent  of  U.S. !' 
imports.  ] 
Given  the  domestic  zinc  industry's  reliance  on  imports,  only^ 
2.333  mt  of  zinc  was  exported  in  1998.  with  97  percent  going  to 
Canada.  India,  and  South  Korea.  About  1  1,000  mt  of  zinc  alloy, 
was  exported,  with  93  percent  going  to  Canada. 

Global  Market  Prospects 

Between  1991  and  1998,  global  consumption  of  zinc  rose  at  an'  j 
annual  rate  of  2.7  percent,  increasing  from  6.63  million  mt  to" 
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7.79  million  int.  (iaivani/ing  cunciilly  accouiils  tor  47  pcrccnl 
of  con.suniptioii,  lollowed  by  brass  and  bron/.c,  19  percent; 
zinc-based  alloys,  14  percent;  chemicals.  8  percent;  zinc  semi- 
manufactures, 8  percent;  and  other  uses,  4  percent.  Broken 
down  by  end  use,  48  percent  currently  goes  into  construction, 
followed  by  transportation.  23  percent;  consumer  goods  and 
equipment,  10  percent  each;  and  infrafstructure,  9  percent. 
Global  market  conditions  for  zinc  are  forecast  to  show  contin- 
ued growth  in  the  near  term.  Consumption  was  expected  to  rise 
2  percent  in  1999  to  8.1  million  ml,  while  metal  production  was 
projected  to  increase  2.1  percent  from  8.0.^  million  mt  to  8.20 
million  mt. 

Dave  iMirahee,  Office  of  Metals.  Materials,  and  Chemicals, 
(202)  483-0607,  dave_larrabee(n' ila.doc.gov.  September  1999. 


INTERNATIONAL  ENVIRONMENTAL 
INITIATIVES  AND  THE  METALS  INDUSTRY 

Basel  Convention 

The  Basel  Convention  on  the  Control  of  Transboundary  Move- 
ments of  Hazardous  Wastes  and  Their  Disposal,  which  was 
adopted  at  a  diplomatic  conference  at  Basel,  Switzerland,  in 
1989,  was  developed  under  the  auspices  of  the  United  Nations 
Environment  Program  (UNEP)  and  entered  into  force  in  May 
1992.  As  of  September  1999,  the  Basel  Convention  had  127 
contracting  parties  and  one  economic  integration  organization 
(the  EU).  The  United  States  has  signed  but  not  ratified  the 
agreement. 

Basel  is  the  broadest  and  most  significant  international 
treaty  on  hazardous  wastes  currently  in  effect.  Its  key  objectives 
are  to  ( 1 )  reduce  transboundary  movements  of  hazardous 
wastes  and  other  wastes  subject  to  the  convention.  (2)  minimize 
their  generation  and  hazardousness.  (3)  ensure  strict  control 
I    over  movements  across  borders,  particularly  illegal  traffic. 
'  '   through  a  requirement  of  written  notification  and  consent.  (4) 
'     prohibit  shipments  to  countries  that  lack  the  capacity  to  manage 
and  dispose  of  them  in  an  environmentally  sound  manner,  and 
(5)  assist  developing  countries  and  countries  in  transition  with 
the  development  of  environmentally  sound  management.  The 

■  convention  affirms  the  principle  that  any  nation  has  the  st)ver- 
'     eign  right  to  ban  unilaterally  the  import  of  any  hazardous  waste 

I  into  its  territory. 
;  The  Basel  Convention  lists  wastes  as  either  hazardous 
'  (Annex  VIII)  or  nonhazardous  (Annex  IX).  The  waste  lists  were 
formally  adopted  by  the  Basel  Convention  at  the  Fourth  Con- 
■|l  ference  of  Parties  (COP  IV)  at  Kuching.  Malaysia,  in  1998. 
"  j '  Annex  VIII  wastes  are  considered  hazardous  under  Basel  so 

■  li  long  as  the  waste  or  shipment  contains  a  hazardous  constituent, 

listed  on  Annex  I  of  the  Convention,  to  a  degree  that  causes  it  to 
I    demonstrate  a  hazardous  characteristic,  as  listed  in  Annex  III. 
i  The  convention  has  included  introductory  language  (chapeau) 
J!  i!;  that  allows  an  individual  shipment  of  Annex  VIII  material  to  be 
u  M  reclassified  if  the  shipment  does  not  demonstrate  an  Annex  III 


characteristic.  A  controversial  aspect  of  the  Basel  Convention  is 
that  it  makes  lew  distinctions  between  the  export  of  a  waste  for 
recycling  and  export  of  waste  for  final  disposal  and  classifies 
wastes  on  the  basis  ol'  "intrinsic  hazard"  as  opposed  to  the  risk 
involved  in  shipping  and  storage. 

Earlier,  in  September  199.'S,  at  COP  111,  Decision  III/I  (the 
Ban  Amendment)  was  adopted.  That  decision  immediately  pro- 
hibited the  export  of  hazardous  materials  from  Annex  VII  coun- 
tries (OECD,  EU,  and  Liechtenstein)  to  non-Annex  VII 
countries  for  disposal  and,  after  December  31,  1997.  for  recov- 
ery and/or  recycling.  To  come  into  force,  however,  this  amend- 
ment needs  to  be  ratified  by  three-fourths  of  the  parties.  .As  of 
September  1999,  the  ban  had  been  ratified  by  only  14  nations 
and  the  EU.  Nevertheless,  the  EU  and  Norway  already  have 
implemented  the  ban  and  have  also  moved  to  phase  out  exports 
of  nonhazardous  wastes,  such  as  bulk  ferrous  and  nonferrous 
scrap,  to  developing  countries  that  indicated  a  desire  not  to 
receive  these  products  or  failed  to  respond  to  a  European  Com- 
mission questionnaire  (European  Council  Regulation  No. 
1420/1999).  That  move  has  been  construed  by  many  in  U.S. 
industry  as  veiled  protectionism,  as  it  is  likely  to  increase  the 
supply  of  critical  industrial  inputs  within  the  EU.  thus  lowering 
their  price  and  creating  an  unfair  competitive  advantage.  The 
compositiiMi  of  Annex  VII.  particularly  regarding  recent  (1997) 
applications  by  Israel  and  Monaco  to  accede  to  that  annex,  has 
been  an  especially  contentious  issue  in  Basel.  The  United  States, 
joined  by  the  non-EU  OECD  countries  and  a  number  of  devel- 
oping countries,  has  endorsed  a  need  to  develop  criteria  for 
accession  to  and  secession  to  or  from  Annex  VII.  However,  COP 
III  agreed  that  Annex  VII  will  remain  unchanged  until  the  ban 
comes  into  force. 

Another  important  component  of  the  Basel  Convention  is 
that  it  disallows  trade  in  hazardous  wastes  with  nonparties  to 
the  convention  unless  the  trade  is  governed  by  a  bilateral  or 
multilateral  agreement  with  provisions  no  less  stringent  than 
those  of  Basel.  Such  agreements  are  permissible  under  Article 
XI.  The  most  important  Article  XI  agreement  to  the  United 
States,  apart  from  the  bilateral  agreements  with  Canada  and 
Mexico,  is  the  OECD  agreement  Council  Decision  C(92)39 
adopted  in  1992  and  last  amended  in  1998.  This  agreement  has 
governed  trade  in  hazardous  wastes  destined  for  recovery  oper- 
ations within  the  OECD  through  a  control  system  of  notifica- 
tion and  consent  based  on  a  three-tier  system:  Green  list  wastes 
are  nonhazardous  and  are  moved  through  a  system  of  tacit  con- 
sent; amber  list  wastes  may  be  moved  but  are  subject  to  certain 
controls,  generally  written  notification  and  consent;  and  red  list 
wastes  are  highly  hazardous  and  not  suitable  for  recovery,  and 
trade  in  them  should  be  reduced  to  a  minimum. 

The  OECD  agreement  differs  from  Basel  in  that  it  was 
designed  to  facilitate  trade  in  recyclables,  recognizing  the  eco- 
nomic and  environmental  benefit  of  a  free  market  in  such  prod- 
ucts. Its  control  system  is  also  risk-based  as  opposed  to  being 
based  on  the  intrinsic  hazardousness  of  the  waste  in  question,  as 
in  Basel.  Recently,  the  Environmental  Policy  Committee  of  the 
OECD  (EPOC)  instructed  the  Working  Group  on  Waste  Man- 


Nonferrous  Metals  14-17 


agement  Policy  (WGWMP)  (o  harmonize  the  OECD  agreement 
with  Basel.  Harmonization  has  the  potential  to  move  a  number 
of  amber  list  wastes  to  Annex  VIII.  thus  increasing  the  scope  of 
Annex  I.  even  though  an  amber  listing  was  not  an  implicit 
recognition  of  hazardousness  but  instead  of  a  potential  risk 
(e.g.,  flammability ).  Furthermore,  the  control  procedure  and 
review  mechanisms  of  the  Basel  Convention  are  largely 
untested,  and  Basel  makes  few  distinctions  between  a  waste 
export  for  recycling  and  a  waste  export  for  final  disposal.  While 
the  OECD  is  committed  in  principle  to  work  on  this  hanno- 
nization,  largely  because  of  a  perceived  need  for  clarity  and  for 
budget  cutting  in  the  OECD,  changes  to  C(92)39  may  occur 
only  by  consensus.  The  status  of  Article  XI  agreements  in 
Basel,  of  which  some  parties  question  the  validity  and  tenure 
(the  EU  has  announced  a  moratorium  on  negotiating  new  Arti- 
cle XI  agreements),  will  ultimately  affect  what  type  of  OECD 
agreement  will  be  maintained. 

The  U.S.  Senate  has  provided  notification  and  consent  to  the 
administration  to  develop  implementing  legislation  for  ratifica- 
tion of  the  Basel  Convention.  While  most  issues  concerning  the 
annexes  have  been  concluded  satisfactorily,  U.S.  ratification 
has  been  on  hold  largely  as  a  result  of  the  questionable  environ- 
mental and  economic  implications  of  the  Ban  Amendment  (the 
Senate  has  not  provided  notification  and  consent  for  the  ratifi- 
cation of  the  ban)  and  because  ratification  of  Basel  will  require 
amending  the  Solid  Waste  Disposal  Act.  the  amendment  of 
which  is  invariably  connected  to  RCRA/Superfund  reform,  a 
controversial  issue  whose  resolution  has  perennially  eluded  the 
U.S.  Congress. 

Climate  Change 

The  United  Nations  Framework  Convention  on  Climate  Change 
(FCCC).  which  was  signed  in  Rio  de  Janeiro  in  1992.  was  rati- 
fied as  of  June  1999  by  179  countries;  it  entered  into  force  in 
1994.  The  FCCC  seeks  to  address  the  anthropogenic  emissions 
of  the  greenhouse  gases  carbon  dioxide  (COo,  methane  (CH4). 
and  nitrous  oxide  (N:0)  and  those  (if  the  industrial  gases  hydro- 
fluorocarbons  (HFCs),  pertluorocarbons  (PFCs),  and  sulfur 
hexafluoride  (SF,0.  These  emissions  may  result  directly  from 
metal-processing  facilities  as  well  as  indirectly  from  the  con- 
sumption of  raw  material  inputs  such  as  electricity  generated 
from  fossil  fuels.  Metal-processing  industries  such  as  steel  and 
aluminum,  despite  major  reductions  in  greenhouse  emissions, 
remain  significant  sources  of  those  emissions,  primarily  as  a 
result  of  energy  consumption. 

At  COP  III  in  Kyoto,  Japan,  in  December  1997,  the  parties 
agreed  to  a  protocol  for  reducing  greenhouse  gas  emissions. 
The  Kyoto  Protocol  calls  for  industrialized  nations  to  reduce 
their  average  national  emissions  at  least  5  percent  below  1990 
levels  by  2008-2012.  The  United  States  is  required  to  lower  its 
emissions  7  percent,  and  the  EU  has  committed  to  an  8  percent 
reduction.  U.S.  negotiators  and  industry  have  claimed  that  such 
a  target  is  easier  for  Europe  because  of  the  selection  of  1990 — 
a  period  of  relative  economic  slowdown  for  the  United  States 
compared  with  Europe — as  the  base  year:  wider  use  of  nuclear 


power  in  Europe;  a  wholesale  conversion  from  coal-based 
power  to  natural  gas  mandated  in  Britain  by  the  United  King- 
dom government:  and  the  inclusion  of  eastern  Germany  under 
the  European  "umbrella."  As  of  August  1999,  the  protocol  had 
84  signatories  and  14  ratifications  (mostly  from  small  island 
states).  It  will  come  into  force  when  it  has  been  ratified  by 
countries,  including  developed  countries  representing  at  least 
55  percent  of  the  total  1990  CO2  emissions  from  this  group. 
Important  provisions,  particularly  the  means  by  which  to  , 
achieve  these  reductions,  will  be  significant  if  the  protocol  is  to 
receive  widespread  ratification.  Most  important  is  the  issue  of  , 
participation  by  developing  countries.  Despite  being  competi-  j 
five  industrial  producers,  developing  countries  such  as  China, 
India,  and  Brazil  are  essentially  exempt  from  the  protocol.  > 
Other  countries,  notably  Russia  and  the  eastern  European  coun-  j 
tries,  it  has  been  argued,  are  not  forced  to  make  a  significant  » 
reduction  in  emissions,  as  the  recessions  those  countries  faced  1 
after  the  transition  to  capitalism  resulted  in  large  reductions  of 
output  and  thus  emissions  well  below  1990  levels,  rendering  • 
their  commitments  moot.  The  ability  to  extensively  use  so-  ( 
called  flexible  mechanisms  such  as  carbon  "sinks"  and  emis-  f 
sions  trading,  which  the  United  States  strongly  supports,  is  also  -^j 
an  important  issue  currently  being  debated  within  the  FCCC. 

The  United  States  faces  strong  opposition  from  the  EU  and  a  1 
number  of  developing  countries  on  most  of  these  issues,  1 
although  at  COP  IV  in  Buenos  Aires,  Argentina,  Kazakhstan 
and  the  host  country  announced  that  they  would  set  emissions  j 
reduction  targets,  making  them  the  first  developing  countries  to 
do  so.  In  the  meantime,  the  U.S.  administration  has  begun  con- 
sultations with  industry  through  the  White  House  Climate  , 
Change  Tasklorce  (WHCCTF)  to  determine  the  best  means  of  • 
achieving  reductions  in  greenhouse  gas  emissions  on  a  volun-  j 
tary  basis.  The  sectors  the  WHCCTF  is  focusing  on  include  alu- 
ninuim,  steel,  and  metal  castings.  Technological  innovation  will  j 
assume  a  major  role  in  the  ability  of  industry  to  further  reduce  , 
energv  consumption  and  greenhouse  eas  emissions.  rj 

Global  Initiatives  to  Reduce  the  Impact  of  '  'i 

Metals  on  Human  Health  and  the  Environment   ^  > 

Because  of  the  risks  certain  metals  may  pose  to  human  health  i 
and  the  environment,  a  number  of  international  and  regional  j 
initiatives  have  been  or  are  being  considered  to  reduce  those  ' 
risks.  Some  of  these  initiatives  are  aimed  at  controlling  trans- 1 
boundary  emissions  of  these  metals  or  promoting  recovery  and  i 
recycling,  while  others  focus  on  product  design  and  the  elimi-  I' 
nation  of  certain  metals  from  products  and  product  components  1 
as  a  means  of  managing  waste.  j 

Heavy  Metals  Protocol.  The  United  States  is  a  contracting  , 
party  to  the  Convention  on  Long-Range  Transboundary  AirJ 
Pollution  sponsored  by  the  United  Nations  Economic  Commis- 
sion for  Europe.  Under  this  convention,  the  Heavy  Metals  Pro- 
tocol was  concluded  in  February  1998  and  signed  in  June  1998. 
This  protocol,  which  covers  Europe,  Canada,  and  the  United 
States,  will  control  long-range  transboundary  emissions  of  cad- 
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mium,  load,  aiul  nicaury.  Since  Ihc  emissions  Ironi  lacdilies 
that  produce,  recycle,  and  incinerate  these  nielals  or  products 
containing  these  metals  already  are  covered  under  the  conven- 
tion as  stationary  st)urces,  only  products  containing  these  met- 
als that  directly  contribute  to  such  emissions  are  restricted 
under  the  protocol.  Currently,  this  includes  only  leaded  gasoline 
I  and  most  mercury-containing  primary  batteries.  To  add  other 
products  to  the  protocol,  s,trict  criteria  and  procedures  must  be 
met  to  ensure  that  the  use  of  the  proposed  product  significantly 
contributes  to  long-range  transboundary  air  emissions  of  the 
covered  metals  and  that  the  risks  and  benefits  of  both  the  pro- 
posed product  and  any  possible  substitute  are  examined. 

OECD  Chemical  Classification.  Other  environment  activi- 
ties of  the  OECD  have  the  potential  to  affect  the  metals  indus- 
try. One  important  initiative  is  the  Global  Harmonization  of 
Chemical  Classification  and  Labeling  Systems  (GHS),  which  is 
considering  a  number  of  metals  with  which  it  associates  certain 
criteria,  such  as  persistence,  ecotoxicity.  and  bioaccumulation. 
Importantly,  the  GHS  has  a  Mixtures  Group  that  as  part  of  its 
agenda  will  consider  the  classification  of  alloys.  Metal  industry 
representatives  have  been  active  in  stressing  the  idea  that  metals 
contain  properties  intrinsically  different  from  those  of  chemi- 
cals (metals  are  by  definition  persistent)  and  that,  at  the  least, 

Ij    alloys  are  not  mixtures  (the  chemical  and  physical  characteris- 
tics of  an  alloy  differ  from  those  of  the  individual  metals  in  that 

I    alloy).  Furthermore,  the  metals  in  the  alloy  are  not  dispersible. 
Apart  from  GHS,  the  OECD  has  embarked  on  work  in  the 
areas  of  waste  minimization,  closed-loop  recycling,  sustainable 

.  development,  and  ecolabeling,  as  have  a  number  of  other  inter- 
national forums,  including  the  United  Nations,  the  EU,  and 
Asia-Pacific  Economic  Cooperation  (APEC). 

Risk  Reduction.    In  1990,  the  OECD  began  a  risk  reduction 
program  with  pilot  projects  focused  on  lead,  cadmium,  mer- 
cury, and  two  clitmicals.  As  part  of  the  Cadmium  Risk  Reduc- 
'   tion  Program,  the  OECD  Working  Group  on  Cadmium  Risk 
Reduction  concluded  at  a  1995  workshop  in  Sweden  that  the 
release  of  cadmium  from  incinerators  and  landfills  can  be  miti- 
gated to  insignificant  levels  through  the  use  of  current  tech- 
nologies and  proper  management  practices.  The  group  agreed 
that  it  was  desirable  to  increase  the  collection  and  recycling  of 
nickel-cadmium  batteries,  particularly  for  portable  applica- 
tions. After  this  workshop,  the  OECD  worked  closely  with 
industry  to  establish  a  successful  collection  and  recycling  chain 
I  for  these  batteries.  The  October  1997  OECD  Workshop  on  the 
'    Effective  Collection  and  Recycling  of  Nickel-Cadmium  Batter- 
j ,  ies  in  France  concluded  that  "signitlcant  private  investment  is 
being  made,  and  will  continue  to  be  made,  to  establish"  an  envi- 
{  ronmentally  responsible  collection  and  recycling  system.  The 
workshop  further  concluded  that  "for  the  continuation  of  pri- 
vate investment  it  is  important  that  there  be  a  stable  market,  a 
high  collection  and  recycling  rate,  an  adequate  return  on  invest- 
ment and  end  product  markets  for  the  recovered  materials."  A 
recently  proposed  directive  by  the  European  Commission's 


environment  director  general,  which  is  discussed  further  below, 
could  undermine  these  efforts. 

European  C\)nimission  Waste  Directives.  The  European 
Commission's  environment  director  general  has  proposed  three 
waste  management  directives  that  could  affect  the  international 
competitiveness  of  a  number  of  U.S.  industries,  such  as  avia- 
tion, automotive,  electronics,  power  tools,  and  telecommunica- 
tions, as  well  as  the  metals  industry.  These  directives  are 
currently  at  various  stages  in  the  EU  legislative  process.  The 
environment  director  general  recently  completed  the  third  draft 
of  the  directives  on  Batteries  and  Accumulators  and  WEi;i-,  and 
submitted  those  drafts  for  interservice  consultations  among  the 
various  directorates  of  the  commission.  If  they  are  adopted  by 
the  commission,  those  directives  will  go  to  the  council  and  par- 
liament in  late  1 999  or  early  2()()0.  While  the  United  States  sup- 
ports the  objectives  of  the  drafts  to  reduce  waste  and  the 
environmental  impact  of  discarded  products,  the  manner  in 
which  these  directives  are  written  raises  a  number  of  important 
trade  policy  concerns.  In  particular,  the  draft  directives" 
approach  to  banning  certain  materials  (such  as  lead,  cadmium, 
and  mercury)  and  mandating  specific  design  standards  appears 
to  lack  adequate  scientific  and  economic  justitlcation  and  may 
serve  as  an  unnecessary  barrier  to  trade.  In  additit)n,  imposing 
the  sole  responsibility  for  the  collection  and  recycling  of  used 
products  on  the  manufacturer  is  unnecessarily  burdensome. 

The  directive  on  batteries  and  accumulators  would  ban  the 
marketing  of  nickel-cadmium  batteries  in  the  EU  by  .lanuary  I, 
2008,  while  the  WEEE  directive  would  ban  the  use  of  certain 
materials  in  almost  all  electrical  and  electronic  equipment  mar- 
keted in  the  EU  by  January  1.  2004.  In  October  1998.  industry 
presented  the  environment  director  general  with  a  voluntary 
industry  agreement  to  collect  and  recycle  those  batteries.  In  this 
proposed  agreement,  which  is  in  line  with  OECD  efforts  to 
increase  the  collection  and  recycling  of  these  batteries,  battery 
producers,  producers  and  importers  of  appliances  that  use 
nickel-cadmium  batteries,  and  recyclers  would  make  a  commit- 
ment to  increase  the  quantity  of  nickel-cadmium  batteries  recy- 
cled each  year  until  the  target  collection  rates  stated  in  the 
directive  are  achieved.  Effective  implementation  of  such  an 
agreement  might  achieve  the  commission's  environmental 
objectives  without  causing  the  trade  disruption  that  would 
result  from  a  ban  on  nickel-cadmium  batteries. 

The  United  States  also  is  concerned  about  a  draft  directive  on 
the  disposal  of  end-of-life  vehicles  (ELVs).  As  is  the  case  with 
the  other  directives,  the  ELV  directive  contains  substance  bans 
that  do  not  appear  to  be  justified  by  scientific  risk  assessment 
and  that  would,  if  implemented,  impose  onerous  burdens  on 
U.S.  vehicle  producers. 

Anthony  Renzulli,  U.S.  Departmentof  Commerce,  Office  of  Met- 
als, Materials  and  Chemicals,  (202)  482-.^  159,  Anthony_.Renzulli 
@ita.doc.gov,  September  1999.  Dave  Lairabee,  U.S.  Depart- 
ment of  Commerce,  Office  of  Metals,  Materials  and  Chemicals, 
(202)  482-0607.  Dave_Lan-abee@ita.doc.gov.  September  1999. 
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TABLE  14-6:    U.S.  Trade  Patterns  in  Nonferrous  Metals^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share,  % 

Region' 

Value^ 

Share,  % 

NAFTA 

5,364 

38 

NAFTA 

9,7-21 

46 

Latin  America 

806 

6 

Latin  America 

2,085 

10 

Western  Europe 

5,193 

37 

Western  Europe 

2,715 

13 

Japan/Chinese  Economic  Area 

1,312 

9 

Japan/Chinese  Economic  Area 

1,484 

7 

Other  Asia 

587 

4 

Other  Asia 

437 

2 

Rest  of  world 

792 

6 

Rest  of  world 

4,764 

22 

World 

14,054 

1 00 

World 

21,205 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

2,943 

21 

Canada 

7,587 

36 

United  Kingdom 

2,815 

20 

Russia 

2,351 

11 

Mexico 

2,422 

17 

Mexico 

2,134 

10 

Switzerland 

1,427 

10 

South  Africa 

1,263 

6 

Japan 

696 

5 

China 

724 

3 

'  SIC  1021,  3331,  3334,  3339,  3341,  3351,  3353,  3354,  3355,  3357. 

■'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 

Electronic  Commerce 

Like  other  indiisliies,  tlie  metals  industries  have  recognized  the 
time  and  cost  savings  associated  with  conducting  transactions 
electronically,  and  industry  associations  have  recognized  the 
capability  of  the  hiternet  as  a  means  ot  product  promotion.  In 
addition,  companies  are  combining  resources  to  establish  Web 
sites  that  offer  products  for  sale  from  a  variety  of  producers. 
The  use  of  electronic  commerce  has  been  very  effective  in  com- 
plementing the  notion  of  Just-in-time  inventory  and  has  been 
useful  for  consumers  requiring  emergency  supplies  and  produc- 
ers wishing  to  dispose  of  excess  inventory.  In  essence,  an  elec- 
tronic spot  market  is  being  created  that  is  serving  to  improve  the 
overall  functioning  of  markets  through  increased  transparency. 

U.S.  trade  patterns  in  nonferrous  metals  are  shown  in  Table 
14-6. 
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GENERAL  COMPONENTS 
Economic  and  Trade  Trends 


U.S.  International  Trade 


($  billions) 


1990     1991     1992    1993    1994    1995    1996    1997  1998 

Source  U  S  Depaiiment  of  Commerce.  Bureau  of  the  Census.  International  Trade  Administration 


World  Export  Market  Shares 
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Source;  U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics. 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


General  Components 

INDUSTRY  DEFINITION  The  general  components  sector  consists  of 
products  used  as  parts  by  manufacturers  to  construct  machinery,  equipment, 
buildings,  piping  systems,  and  other  manufactured  goods.  This  chapter 
examines  screw  machine  products  (SIC  3451),  industrial  fasteners  (SIC  3452), 
industrial  valves  (SIC  3491),  pipe  fittings  (SIC  3494),  and  ball  and  roller  bear- 
ings (SIC  352).  Among  the  general  components  not  discussed  in  this  chapter 
are  gaskets,  packing,  and  sealing  devices  (SIC  3053);  fluid  power  valves  and 
hose  fittings  (SIC  3492);  steel  springs  (3493);  wire  springs  (3495);  speed 
changers,  industrial  high-speed  drives,  and  gears  (SIC  3566);  and  mechanical 
power-transmission  equipment  not  elsewhere  classified  (SIC  3568). 


GLOBAL  INDUSTRY  TRENDS 


General  compt)nents  play  a  major  role  in  manufacturing  world- 
wide. Most  machinery  or  equipment  uses  some  type  of  bear- 
ings, screw  machine  products,  or  industrial  fasteners.  Valves 
and  pipe  fittings  are  used  in  most  kinds  of  construction,  includ- 
ing industrial  plants,  power  projects,  and  commercial  construc- 
tion, as  well  as  v^^  pipelines  and  oil  retlneries. 

General  components  industries  around  the  woiid  are  changing 
rapidly.  Developing  countries  are  establishing  their  industries, 
while  industrialized  countries  are  using  new  technology  to  make 
new  and  better  products.  Competition  is  getting  stronger  all  the 
time.  End  users  constantly  try  to  cut  costs,  and  that  forces  general 
components  manufacturers  to  try  to  cut  their  costs.  General  com- 
ponents companies  are  making  significant  investments  in  new 
technology  in  the  form  of  improved  capital  equipment  and  man- 
ufacturing processes.  There  is  also  a  trend  toward  consolidation. 
Companies  find  that  the  best  investment  often  entails  buying  up 
companies  or  merging  rather  than  building  new  product  lines. 

The  slump  in  the  world  economy  precipitated  by  the  financial 
crises  in  Asia  and  South  America  has  had  a  major  impact  on  the 
world  general  components  industry.  Many  general  components 
producers  e,\perienced  sharp  drops  in  demand  for  their  products 
from  Asian  and  Latin  American  manufacturers  of  machinery  and 
equipment.  The  competition  for  customers  has  been  fierce  and 
has  precipitated  sharp  price  competition  for  many  general  com- 
ponents products.  The  wholesale  prices  for  some  general  com- 
ponents sectors  actually  have  declined  in  the  past  2  years. 


Technological  advances  also  have  facilitated  expanded 
world  trade  in  general  components.  The  general  components 
industries  are  becoming  more  globalized.  The  rapid  rate  of  tech- 
nology transfers  has  made  it  possible  for  developing  countries 
to  become  major  players  in  international  markets  for  commodity- 
type  products.  Low-tech  commodity-type  products  increasingly 
are  being  made  in  countries  with  relatively  lower  costs  of  pro- 
duction. General  components  industries  that  are  based  in  indus- 
trialized countries  still  have  a  comparative  advantage  in 
providing  high-quality  products  and  service.  Some  valve,  pipe 
fitting,  and  bearing  manufacturers  in  industrialized  countries 
are  sourcing  components  and  parts  from  developing  countries. 

DOMESTIC  TRENDS 


U.S.  production  levels  of  general  components  have  been  strong 
in  recent  years.  However,  profit  margins  have  suffered  as  a 
result  of  pressure  to  cut  costs  and  prices.  A  strong  domestic 
manufacturing  sector,  combined  with  robust  exports,  has 
resulted  in  healthy  sales  for  the  valve,  pipe  fitting,  screw 
machine  product,  industrial  fastener,  and  bearings  industries. 
Between  1992  and  1998,  combined  product  shipments  for  these 
general  components  industries  in  constant  dollars  increased 
about  26  percent  overall,  with  a  compound  annual  growth  rate 
of  4  percent. 

In  1996,  employment  in  the  four  components  industries  cov- 
ered in  this  chapter  was  approximately  212,000  (Table  13-1), 
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TABLE  15-1:    General  Components  (SIC  345,  3491,  3494,  3562)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000=' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments^ 

22,038 

23,202 

25,014 

27,310 

28,648 

29,876 

31,019 

30,474 

31,249 

3.8 

-1.8 

2.5 

2.2 

3451  Screw  machine  products 

3,831 

4,170 

4,686 

5,044 

5,278 

5,694 

6,412 

6,476 

6,703 

12.6 

1.0 

3.5 

6.2 

3452  Industrial  fasteners 

5,195 

5,373 

5,819 

6,385 

6,519 

6,754 

7,065 

7,030 

7,100 

4.6 

-0.5 

1.0 

2.2 

349A  Valves  and  pipe  fittings' 

8,723 

9,102 

9,618 

10,600 

11,405 

11,290 

11,177 

10,730 

11,052 

-1.0 

-4.0 

3.0 

-0.8 

3562  Ball  and  roller  bearings 

4,290 

4,557 

4,891 

5,281 

5,446 

6,138 

6,365 

6,238 

6,394 

3.7 

-2.0 

2.5 

4.1 

Value  of  shipments  (1992$) 

22,038 

22,866 

24,174 

25,593 

26,221 

26,884 

27,625 

26,952 

27,507 

2.8 

-2.4 

2.1 

1.2 

3451  Screw  machine  products 

3,831 

4,137 

4,599 

4,841 

4,993 

5,362 

6,107 

6,168 

6,383 

13.9 

1.0 

3.5 

6.3 

3452  Industrial  fasteners 

5,195 

5,320 

5,699 

6,145 

6,209 

6,364 

6,587 

6,587 

6,785 

3.5 

0.0 

3.0 

2.2 

349A  Valves  and  pipe  fittings 

8,723 

8,928 

9,174 

9,731 

10,178 

9,852 

9,556 

8,983 

9,073 

-3.0 

-6.0 

1.0 

-2.8 

3562  Ball  and  roller  bearings 

4,290 

4,481 

4,702 

4,876 

4,841 

5,306 

5,375 

5,214 

5,266 

1.3 

-3.0 

1.0 

2.1 

Total  employment  (thousands) 

193.5 

193.6 

195.5 

207.1 

211.5 

3451  Screw  machine  products 

46.4 

47.1 

51.9 

54.2 

57.1 

3452  Industrial  fasteners 

44.1 

43.7 

43.4 

46.0 

46.5 

349A  Valves  and  pipe  fittings 

68.0 

69.0 

66.8 

71.3 

71.9 

3562  Ball  and  roller  bearings 

35.0 

33.8 

33.4 

35.6 

36.0 

Production  workers  (thousands) 

142.2 

144.4 

146.8 

156.2 

159.1 

3451  Screw  machine  products 

36.5 

38.5 

41.9 

44.0 

46.0 

3452  Industrial  fasteners 

31.9 

32.0 

31.9 

34.1 

35.1 

349A  Valves  and  pipe  fittings 

45.6 

46.6 

45.8 

48.9 

48.5 

3562  Ball  and  roller  bearings 

28.2 

27.3 

27.2 

29.2 

29.5 

Average  hourly  earnings  (S) 

12.57 

12.70 

12.90 

13.25 

13  52 

3451  Screw  machine  products 

11.29 

1 1.36 

1 1.25 

11.55 

12.26 

3452  Industrial  fasteners 

12.80 

12.74 

12.76 

13.58 

13.36 

349A  Valves  and  pipe  fittings 

12.39 

12.76 

12.76 

13.17 

13.55 

3562  Ball  and  roller  bearings 

14.35 

14.48 

15.97 

15.65 

15.72 

Capital  expenditures 

758 

778 

825 

1,194 

1,024 

3451  Screw  machine  products 

135 

152 

226 

250 

231 

3452  Industrial  fasteners 

151 

163 

157 

386 

190 

349A  Valves  and  pipe  fittings 

265 

257 

269 

310 

331 

3562  Ball  and  roller  bearings 

207 

206 

173 

248 

273 

Product  data 

Value  of  shipments^ 

20,754 

21,930 

23,702 

25,871 

27,030 

28,262 

29,376 

28,698 

29,397 

3.9 

-2.3 

2.4 

2.1 

3451  Screw  machine  products 

3,660 

3.986 

4,642 

5,324 

5,608 

6,051 

6,813 

6,881 

7,087 

12.6 

10 

3.0 

6.0 

3452  Industrial  fasteners 

4,854 

5,043 

5,439 

5,916 

6,115 

6,335 

6,626 

6,593 

6,659 

4.6 

-0.5 

1.0 

2.2 

349A  Valves  and  pipe  fittings 

8,100 

8,461 

8,828 

9,501 

10,049 

9,949 

9,850 

9,259 

9,537 

-1.0 

-6.0 

3.0 

-1.3 

3562  Ball  and  roller  bearings 

4,140 

4,440 

4,794 

5,129 

5,258 

5,927 

6,087 

5,965 

6,1 14 

2.7 

-2.0 

2.5 

3.8 

Value  of  shipments  (1992$) 

20,754 

21,616 

22,913 

24,262 

24,772 

25,473 

26,281 

25,776 

26,289 

3.2 

-1.9 

2.0 

1.5 

3451  Screw  machine  products 

3,660 

3,954 

4,555 

5,109 

5,305 

5,698 

6,490 

6,646 

6,845 

13.9 

2.4 

3.0 

6.6 

3452  Industrial  fasteners 

4,854 

4,993 

5,327 

5,694 

5,824 

5,970 

6,179 

6,179 

6,364 

3.5 

0.0 

3.0 

2.2 

349A  Valves  and  pipe  fittings 

8,100 

8,303 

8,422 

8,723 

8,969 

8,682 

8,422 

7,917 

7,996 

-3.0 

-6.0 

1.0 

-2.8 

3562  Ball  and  roller  bearings 

4,140 

4,366 

4,609 

4,736 

4,674 

5,123 

5,190 

5,034 

5,084 

1.3 

-3.0 

1.0 

2.1 

Trade  data 

nf  imnortQ 

4,170 

4,574 

5,422 

6,174 

6,372 

6,935 

7,481 

7,184 

7,629 

7.9 

-4.0 

6.2 

4.6 

3451  Screw  machine  products 

3452  Industrial  fasteners 

1,231 

1,386 

1,666 

1,894 

1,847 

1,907 

2,020 

2,006 

2,207 

5.9 

-0.7 

10.0 

4.6 

349A  Valves  and  pipe  finings 

0  1  QP 
Z,  lotJ 

2  907 

3  140 

3  576 

3  923 

3  766 

3  954 

9.7 

-4.0 

5.0 

5.9 

3562  Ball  and  roller  bearings 

891 

1,000 

1,166 

1,372 

1,385 

1,452 

1,538 

1,412 

1,468 

5.9 

-8.2 

4.0 

1.5 

Value  of  exports 

3,093 

3,264 

3,770 

4,475 

5,049 

5,455 

5,738 

5,759 

6,262 

5.2 

0.4 

8.7 

5.5 

3451  Screw  machine  products 

3452  Industrial  fasteners 

685 

710 

905 

1,061 

1,366 

1,333 

1,470 

1,558 

1,680 

10.3 

6.0 

7.8 

5.3 

349A  Valves  and  pipe  fittings 

1,771 

1,917 

2,153 

2,544 

2,794 

3,148 

3,291 

3,258 

3,583 

4.5 

-1.0 

10.0 

6.4 

3562  Ball  and  roller  bearings 

638 

638 

712 

870 

890 

975 

976 

943 

999 

0.1 

-3.4 

5.9 

2.9 

'  Estimate  except  imports  and  exports. 
'Estimate. 
^  Forecast. 
Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
^  Code  349A  represents  an  aggregation  of  SICs  3491  and  3494. 

Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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with  piodiic1ii)ii  workers  accoimliiig  lor  about  I  .S9,()()()  ol  those 
jobs.  The  industry  is  faced  with  a  shortage  of  sicilled  workers 
that  has  been  diftlcuh  to  resolve  despite  the  creation  of  training 
programs.  The  demand  for  skilled  workers  continues  to  grow 
faster  than  does  the  supply.  To  a  limited  extent,  increased 
investmenl  in  labor-saving  machine  tools  and  other  production 
equipment  has  alleviated  the  problem. 

A  major  trend  facing  tl)e  U.S.  general  components  industries 
is  con.solidation.  Most  U.S.  general  components  makers  were 
highly  fragmented  until  fairly  recently.  With  increased  compe- 
tition both  domestically  and  internationally,  U.S.  general  com- 
ponents companies  are  finding  it  harder  to  survive.  Increased 
competition  has  resulted  in  relatively  small  profit  margins  for 
many  companies.  Companies  are  being  forced  to  cut  costs  in 
order  to  survive.  Consolidations  are  one  means  of  cutting  costs, 
allowing  companies  to  take  advantage  of  economies  of  scale. 

The  future  of  the  U.S.  general  components  industries  is 
heavily  dependent  on  the  growth  of  the  domestic  manufacturing 
base.  Despite  the  growing  share  of  product  shipments  now 
being  exported,  the  U.S.  genera!  components  industry  is  still 
heavily  dependent  on  the  domestic  manufacturing  sector;  this  is 
especially  true  for  bearings,  screw  machine  products,  and 
industrial  fasteners.  The  automotive  industry  is  the  most  impor- 
tant end  user  for  all  three  of  these  industries.  Expanded  domes- 
tic motor  vehicle  production  is  a  key  to  the  future  of  the  general 
components  industries. 

With  the  stiff  competition  they  face  from  imports,  it  is 
important  for  general  components  companies  to  remain  com- 
petitive. Most  U.S.  general  components  manufacturers  will  not 
be  able  to  compete  on  a  price  basis  in  the  commodity  products 
sectors  of  these  industries.  U.S.  companies  need  to  invest  in 
research  and  product  development  and  incorporate  new  produc- 
tion techniques  into  factory  lines.  An  emphasis  on  quality  and 


service  will  be  an  important  competitive  factor.  U.S.  companies 
need  to  develop  and  exploit  market  segments  and  niches  where 
they  enjoy  a  comparative  advantage. 

PROJECTIONS  OF  INDUSTRY  AND 
TRADE  GROWTH 


The  screw  machine  product,  industrial  fastener,  industrial 
valve,  pipe  fitting,  and  bearings  industries  are  forecast  to  reg- 
ister a  combined  growth  rate  of  about  2  percent  in  the  year 
2000.  Increases  in  both  machinery  and  equipment  exports  and 
general  components  exports  are  major  factors  in  the  antici- 
pated rebound  in  general  components  shipments  in  2000. 
Strong  demand  is  expected  from  manufacturers  of  automo- 
biles, construction  machinery,  material  handling  equipment, 
and  light  and  heavy  trucks.  The  projected  expansion  of  the 
commercial  construction  industry  is  expected  to  stimulate  the 
valve  and  pipe  fitting  industry.  Demand  from  aircraft, 
machine  tool,  and  farm  machinery  manufacturers  is  expected 
to  be  soW. 

General  component  exports  are  expected  to  expand  about 
0.4  percent  in  1999  and  about  9  percent  in  the  year  2000. 
Canada  and  Mexico  will  continue  to  be  the  most  important  for- 
eign markets.  The  European  Union  will  account  for  a  signifi- 
cant share  of  exports  outside  North  America  (see  Table  15-2). 

Imports  of  general  components  were  expected  to  decline 
about  4  percent  in  1999  and  are  projected  to  increase  about  6 
percent  in  the  year  2000.  There  could  be  significant  increases  in 
imports  from  Asian  manufacturers  because  of  the  high  value  of 
the  U.S.  dollar  against  most  Asian  currencies.  Strong  growth  in 
imports  from  China  is  expected  to  boost  the  Chinese  share  of 
the  U.S.  general  components  import  market. 


TABLE  15-2:  ,U.S.  Trade  Patterns  in  General  Components^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share,  % 

Region- 

Value^ 

Share,  % 

NAFTA 

3,365 

59 

NAFTA 

1,764 

24 

Latin  America 

327 

6 

Latin  America 

80 

1 

Western  Europe 

967 

17 

Western  Europe 

1,981 

26 

Japan/Chinese  Economic  Area 

391 

7 

Japan/Chinese  Economic  Area 

3,048 

41 

Other  Asia 

380 

7 

Other  Asia 

466 

6 

Rest  of  world 

309 

5 

Rest  of  world 

142 

2 

World 

5,738 

100 

World 

7,481 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

2,425 

42 

Japan 

1,485 

20 

Mexico 

940 

16 

Taiwan 

1,131 

15 

United  Kingdom 

300 

5 

Canada 

904 

12 

Germany 

185 

3 

Mexico 

861 

12 

Japan 

151 

3 

Germany 

596 

8 

'  SIC  3451,  3452,  3491,  3494,  3562. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

■'Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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In  the  5-year  period  1999-2003.  shipments  in  the  general 
components  industry  are  expected  to  increase  at  an  average 
annual  rate  of  2  to  3  percent.  Exports  and  imports  are  both 
expected  to  register  average  annual  growth  rates  between  6  and 
12  percent. 

SCREW  MACHINE  PRODUCTS  AND 
INDUSTRIAL  FASTENERS 


Screw  machine  products  (SIC  3451)  are  custom-designed  prod- 
ucts and  turned  parts  that  are  made  on  screw  machines  and 
other  types  of  turning  machinery.  With  technological 
advances  in  the  machine  tool  industry,  most  products  that 
once  were  made  on  screw  machines  now  can  be  made  more 
efficiently  on  other  types  of  machines.  The  trend  will  con- 
tinue as  companies  use  more  computer  numerical  control 
(CNC)  machines  in  their  production  processes.  The  indus- 
trial fastener  industry  (SIC  3452)  consists  of  establishments 
engaged  primarily  in  manufacturing  metal  bolts,  nuts, 
screws,  rivets,  washers,  formed  and  threaded  wire  goods, 
and  special  industrial  fasteners  such  as  aircraft  fasteners. 

Global  Industry  Trends 

The  "standards"  (commodity-type)  segment  of  the  industrial 
fastener  industry  is  global  in  nature.  Countries  with  relatively 
low  labor  costs  have  an  advantage  in  producing  large  numbers 
of  standard  products  at  a  relatively  low  price.  For  a  number  of 
years,  Taiwan  and  .lapan  were  the  principal  suppliers  of  stan- 
dards to  the  world  market,  but  because  their  labor  costs  have 
increased,  they  now  are  facing  increased  pressure  from  lower- 
cost  producers  such  as  China.  Developing  countries  seeking  to 
build  their  domestic  fastener  industries  initially  are  very 
dependent  on  exports,  as  their  domestic  markets  are  limited.  As 
a  result  of  the  financial  crises  in  many  Asian  and  South  Amer- 
ican economies,  many  of  the  fastener  industries  in  developing 
countries  find  it  imperative  to  expand  their  export  markets. 
Many  of  the  larger  fastener  companies  are  pursuing  strategies 
of  acquisition  and  mergers  to  expand  product  lines  and  enter 
new  markets. 

Since  screw  machine  products  are  customized  products  that 
cannot  be  categorized,  there  is  very  limited  information  of  the 
size  and  growth  of  world  production  of  those  products. 

Domestic  Industry  Trends 

The  U.S.  industrial  fastener  and  screw  machine  product  indus- 
tries are  very  competitive  in  producing  custom  or  specially 
engineered  products.  The  U.S.  conipetiti\e  advantage  lies  in 
providing  quality  and  service.  Both  industries  sell  primarily  to 
the  North  American  market.  Trade  statistics  are  not  available 
for  screw  machine  products. 

The  "specials"  (custom-designed)  segments  of  the  indus- 
trial fastener  industry  and  the  screw  machine  products  industry 
are  localized  in  nature.  Fastener  and  screw  machine  product 
manufacturers  usually  are  located  in  close  proximity  to  their 
major  customers.  The  move  toward  just-in-time  delivery  gives 
an  advantage  to  suppliers  that  are  near  major  manufacturers. 


Some  industrial  fastener  companies  and,  to  a  limited  extent,  j 
screw  machine  product  manufacturers  follow  their  major  cus-  ; 
tomers  overseas.  In  some  cases,  they  set  up  manufacturing  j 
facilities  overseas.  For  example,  many  Japanese  transplants  | 
buy  fasteners  and  screw  machine  products  from  their  tradi-  j. 
tional  suppliers,  some  of  which  have  built  facilities  in  the  j 
United  States.  Many  U.S.  fastener  and  screw  machine  product  , 
companies  have  significant  exports  to  the  automotive  indus-  j 
tries  in  Mexico  and  Canada.  A  number  of  U.S.  fastener  compa-  j 
nies  have  set  up  distribution  or  manufacturing  facilities  to  1 
service  Mexico's  growing  manufacturing  base,  particularly  in  ', 
the  automotive  sector. 

The  U.S.  screw  machine  products  (SIC  34.51 )  and  mdustrial 
fastener  (SIC  3452)  industries  are  concentrated  in  the  large  , 
manufacturing  states  in  the  midwest — Michigan,  Ohio.  Illinois, 
Indiana,  and  Wisconsin — as  well  as  in  New  York,  Pennsylvania, 
Connecticut,  and  California.  The  screw  machine  product  indus- 
try consists  of  about  1,700  establishments  that  employed  - 
57,100  people  in  1996;  the  industrial  fastener  industry  had  930  r 
establishments  with  46,500  workers  in  that  year.  ^ 

Trends  in  the  U.S.  industrial  fastener  and  screw  machine  , 
product  industry  are  closely  related  to  trends  in  the  major  con-  ^ 
suming  industries.  Virtually  all  machinery  and  equipment  man-  . 
ufacturers  use  industrial  fasteners  and  screw  machine  products.  \ 
An  important  trend  for  both  industries  is  the  constant  pressure 
to  reduce  costs.  Major  industrial  fastener  and  screw  machine  . 
product  end  users  are  facing  pressure  to  reduce  costs  in  order  to 
survive  in  very  competitive  markets.  End  users  look  to  indus-  ^ 
trial  fastener  and  screw  machine  products  suppliers  to  reduce  j 
the  cost  of  inputs.  Economies  of  scale  obtained  through  merg-  - 
ers  are  one  way  to  reduce  costs.  Other  companies  are  trying  to 
reduce  costs  by  improving  productivity  through  worker  train-  j 
ing.  investment  in  new  and  improved  equipment,  and  the  devel-  , 
opment  of  more  efficient  production  methods. 

The  automotive  industry  is  the  major  consuming  industry  for 
both  the  industrial  fastener  and  the  screw  machine  product  i 
industries.  Shipments  to  the  automotive  industry  account  foi"  ^ 
about  30  to  35  percent  of  U.S.  fastener  production  and  a  some- 
what smaller  percentage  for  the  screw  machine  products  indus-  :  i 
try.  Other  major  consuming  industries  are  aerospace,  defense,  ; 
construction  machinery,  mining  equipment,  machine  tools,  ^ 
medical  equipment,  and  computers.  Aircraft  fasteners  represent  >i 
a  special  .segment  of  special  highly  engineered  products  that  are  j 
used  only  by  aircraft  manufacturers.  ] 

The  industrial  fastener  industry  continues  its  trend  toward 'j 
consolidation  with  more  mergers  and  acquisitions.  Despite  thai 
consolidations,  the  industry  still  can  be  characterized  as  frag- 
mented, with  many  small  and  medium-size  companies  that  are.; 
at  a  disadvantage  in  competing  in  an  increasing  global  market-^'  . '. 
place.  The  small  and  medium-size  manufacturers  in  this  indus- j 
try  have  limited  resources  to  invest  in  improving  productivity,  j 
The  trend  toward  consolidation  is  spreading  internationally^  j 
as  the  largest  fastener  manufacturers  are  putting  increasedn  . 
emphasis  on  developing  new  markets.  Con.solidations  improve: 
the  competitiveness  of  U.S.  companies  through  reduced  costs 
associated  with  economies  of  scale  and  increased  financial! 
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resources  lor  research  and  expansii)ii  thai  otherwise  would  not 
be  available. 

Both  the  industrial  fastener  and  the  screw  machine  product 
industries  are  highly  competitive.  There  is  a  constant  need  to 
improve  production  processes  and  raise  productivity.  Major 
customers  are  asking  suppliers  to  keep  a  lid  on  prices.  Many 
large  customers,  especially  in  the  automotive  sectors,  are  mak- 
ing few  or  no  provisions  for  raising  prices,  it  is  important  for 
industrial  fastener  and  screw  machine  product  manufacturers  to 
improve  efficiency  and  productivity.  Much  of  that  increase  in 
productivity  and  efficiency  is  based  on  utilizing  new  technol- 
ogy and  produclii)n  processes.  Much  new  or  advanced  technol- 
ogy is  incorporated  in  new  and  improved  machine  tools  and 
other  production  machinery. 

The  automotive  industry  is  the  major  engine  behind  the 
industrial  fastener  industry  and,  to  a  lesser  degree,  the  screw 
machine  product  industry.  When  the  automotive  industry  is 
booming,  so  is  the  industrial  fastener  industry:  when  the  auto- 
motive industry  is  depressed,  the  fastener  industry  also  slumps. 
The  U.S.  fastener  and  screw  machine  product  industries  have 
prospered  in  recent  years  with  the  strong  expansion  of  the  man- 
ufacturing sector  and  high  demand  from  the  automi^ive  sector 
in  particular.  A  rebound  in  the  construction  industry  also  has 
benefited  both  industries.  New  residential  construction  stimu- 
lates the  production  of  appliances,  a  major  consuming  industry 
for  screw  machine  products.  Screw  machine  product  shipments 
in  constant  dollars  registered  a  modest  increase  of  2.4  percent 
in  1999  compared  with  1998.  Screw  machine  products  had  reg- 
istered a  strong  increase,  estimated  at  14  percent,  in  1998. 
Strong  demand  from  the  automotive,  appliance,  and  construc- 
tion sectors  largely  was  offset  b)  weak  demand  from  most 
major  machinery  and  equipment  sectors.  Many  fastener  and 
screw  machine  product  companies  that  were  dependent  on 
major  customers  in  the  heavy  equipment  and  farm  machinery 


sectors  registered  declines  in  sales  volumes  in  1999  compared 
with  1998. 

Industrial  fastener  shipments  were  projected  to  register  zero 
growth  in  1999.  Strong  demand  from  the  automotive  sector  was 
offset  by  weak  demand  ironi  the  farm  machinery  and  heavy 
ec|uipment  sectors.  Demand  from  commercial  aircraft  manulac- 
turers  was  soft,  but  there  was  increased  demand  from  military 
aircraft  manufacturers. 

U.S.  industrial  fastener  exports  were  expected  to  reach  almost 
$1.56  billion  in  1999  (see  Table  1.5-1 ),  a  6  percent  increase  from 
1998.  Fastener  exports  increased  in  value  every  year  during  the 
1990s  except  1997.  The  annual  value  of  fastener  exports  grew 
120  percent  between  1993  and  1999.  Exports  to  Canada  and 
Mexico,  the  two  largest  U.S.  export  markets,  expanded  an  esti- 
mated 16  and  17  percent,  respectively,  in  1999  compared  with 
1998.  Combined,  Canada  and  Mexico  accounted  for  69  percent 
of  U.S.  exports  of  fasteners  in  1998  (see  Table  15-3).  Fastener 
exports  to  a  number  of  regions  were  expected  to  register  strong 
decreases  in  1999.  Exports  to  Asia  and  the  MERCOSUR  coun- 
tries were  each  expected  to  decline  over  30  percent.  Exports  to 
Malaysia,  the  Philippines,  and  Thailand  were  expected  to  fall 
over  50  percent.  Demand  from  some  Asian  countries  did 
improve:  Exports  to  Singapore  were  expected  to  increase  over  30 
percent,  making  it  the  fourth  largest  export  market,  and  exports  to 
South  Korea  were  expected  to  increase  over  60  percent. 

The  value  of  U.S.  imports  of  industrial  fasteners  declined  an 
estimated  0.7  percent  in  1999  to  about  $2  billion.  Taiwan 
remained  the  largest  U.S.  supplier  in  1998,  with  a  40  percent 
share,  followed  by  Japan  and  Canada  with  19  and  14  percent 
shares,  respectively.  Fastener  imports  from  Taiwan  and  Japan 
both  declined  an  estimated  4  percent,  while  imports  from 
Canada  increased  an  estimated  4  percent.  China  replaced  Ger- 
many as  the  fourth  largest  supplier,  as  imports  from  China 
increased  about  28  percent. 


TABLE  15-3:    U.S.  Trade  Patterns  in  Bolts,  Nuts,  Rivets,  and  Washers'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value^ 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

1,019 

69 

NAFTA 

302 

15 

Latin  America 

44 

3 

Latin  America 

7 

0 

Western  Europe 

214 

15 

Western  Europe 

301 

15 

Japan/Chinese  Economic  Area 

55 

4 

Japan/Chinese  Economic  Area 

1,301 

64 

Other  Asia 

111 

8 

Other  Asia 

97 

5 

Rest  of  world 

27 

2 

Rest  of  world 

12 

1 

World 

1,470 

100 

World 

2,020 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

709 

48 

Taiwan 

816 

40 

Mexico 

311 

21 

Japan 

378 

19 

United  Kingdom 

113 

8 

Canada 

283 

14 

Singapore 

48 

3 

China 

103 

5 

Malaysia 

32 

2 

Germany 

93 

5 

'SIC  3452. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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Fastener  Quality  Act 

The  Fastener  Quality  Act  (FQA),  Public  Law  101-592.  has  had 
a  major  influence  on  the  U.S.  industrial  fastener  industry.  That 
law  addresses  the  issue  of  mismarked,  substandard,  and  coun- 
terfeit fasteners  in  the  U.S.  market,  it  makes  persons  who  man- 
ufacture and  sell  fasteners  responsible  for  assuring  that  such 
fasteners  have  been  manufactured  in  accordance  with  the 
applicable  standards  and  specifications. 

The  FQA  has  been  amended  to  make  the  original  legisla- 
tion, passed  in  1990,  more  focused  and  less  burdensome.  The 
amended  FQA  was  signed  by  President  Clinton  on  June  8, 

1999.  The  amended  law  no  longer  requires  the  U.S.  Depart- 
ment of  Commerce's  National  Institute  of  Standards  and  Tech- 
nology to  approve  organizations  that  accredit  fastener  testing 
laboratories.  Fasteners  covered  under  the  FQA  are  limited  to 
bolts,  nuts,  screws,  and  studs  (having  a  nominal  diameter  of  6 
millimeters/0.23  inch  or  greater)  or  direct  tension-indicating 
washers  that  are  through-hardened  or  meet  a  consensus  stan- 
dard that  calls  for  through-hardening  and  are  manufactured  to 
standards  and  specifications  of  consensus  standards  organiza- 
tions or  government  agencies  that  require  a  grade  mark. 

Many  fasteners  have  been  exempted  from  coverage,  includ- 
ing those  manufactured  in  accordance  with  International  Orga- 
nization for  Standardization  (ISO)  90()().  9001,  or  9002  or 
TS16949;  Quality  System  (QS)  9000;  or  other  fastener  quality 
assurance  systems  defined  by  the  law  or  manufactured  to  a  pro- 
prietary standard.  To  encourage  the  use  of  quality  management 
systems  such  as  QS  9000,  fasteners  are  exempt  from  the  FQA  if 
they  are  manufactured  in  a  facility  that  uses  such  a  system. 

To  reduce  paperwork  and  record-keeping  burdens,  ctimpa- 
nies  are  allowed  to  transmit  and  store  electronically  all  records 
of  fastener  quality  as  long  as  there  are  reasonable  means  to 
authenticate  the  source  of  the  document  ;ind  reasonable  protec- 
tion against  alteration.  The  record  required  for  a  covered  fas- 
tener is  the  record  of  conformity  that  identifies  the  fastener  by 
description,  lot  number,  and  manufacturer  and  includes  other 
information  defined  by  the  law.  The  text  of  the  amended  FQA  is 
available  at  www, nist.gov/fqa. 

Projections  of  Trade  and  Industry  Growth 

Growth  in  screw  machine  product  shipments  is  expected  to  be  ?> 
percent  in  the  year  2000  as  demand  from  the  automotive  sector 
remains  strong  and  demand  from  most  major  machinery  and 
equipment  sectors  rebounds  from  the  1999  level.  The  expected 
improvement  in  machinery  and  equipment  exports  to  Asia  will 
brighten  the  outlook  for  manufacturers  of  screw  machine  prod- 
ucts in  2000.  Sales  to  appliance  manufacturers  are  expected  to 
remain  at  a  relatively  high  level  because  of  the  health  of  the  res- 
idential construction  sector.  Demand  from  the  telecommunica- 
tions and  computer  industries  was  expected  to  strengthen  in 

2000.  Only  modest  growth  in  shipments  to  the  automotive  sec- 
tor is  expected  in  2000.  Screw  machine  product  shipment  are 
forecast  to  grow  at  average  annual  rate  of  ?<  to  4  percent  in  the 
period  2000-04. 

Growth  in  industrial  fastener  shipments  is  expected  to  be  3.0 
percent  in  2000.  Continued  strong  demand  from  the  automotive 


sector  is  expected  to  be  a  major  fact  contributing  to  expanded  fas- 
tener shipments.  Fastener  shipments  to  the  construction  machin- 
ery and  machine  tool  sectors  are  expected  to  increase  in  the  year 
2000.  Demand  from  farm  machinery  manufacturers  is  expected  to 
remain  weak.  In  the  5-year  period  2000-2004,  fastener  shipments 
are  expected  to  grow  at  an  average  annual  rate  of  3  to  4  percent  in 
constant  dollars.  The  trend  toward  consolidation  is  expected  to 
continue.  In  order  to  grow.  U.S.  companies  will  need  to  invest  in 
product  development  and  emphasize  quality  and  service. 

Fastener  exports  are  projected  to  register  a  moderate  increase 
of  just  under  8  percent,  reaching  $1.68  billion  in  the  year  2000. 
Most  of  the  increased  exports  will  be  destined  for  Mexico  and 
Canada,  but  exports  to  South  America  and  Asia  are  expected  to 
rebound  from  the  sharp  declines  experienced  in  1999.  Most 
exports  will  be  to  the  automotive  sector,  with  smaller  quantities 
going  to  the  aircraft  and  heavy  equipment  sectors. 

Fastener  imports  also  are  expected  to  increase  in  2000  after 
declining  in  1999.  Continued  demand  from  the  automotive  sec- 
tor and  the  construction  industry,  combined  with  increased 
demand  from  heavy  equipment  and  machinery  manufacturers, 
could  see  U.S.  imports  of  industrial  fasteners  grow  to  $2.2  bil- 
lion in  2000.  The  "standards'"  (mass  market  products)  that  rep- 
resent the  majority  of  fastener  imports  are  very  price  sensitive, 
and  the  availability  of  low-cost  steel  could  lead  to  an  influx  of 
fastener  imports  from  low-cost  producers  such  as  China. 

Global  Market  Prospects 

Global  demand  lor  industrial  fasteners  will  continue  to  grow  as 
most  industrialized  and  developing  countries  expand  their  man- 
ufacturing bases.  The  world  automotive  industry  will  continue  to 
be  the  most  important  source  of  demand  for  industrial  fasteners. 
The  world  industrial  fastener  industry  is  expected  to  become 
even  more  competitive  as  developing  countries  expand  their  fas- 
tener industries  and  acquire  the  skilled  workers  and  technology 
needed  to  produce  higher-quality  and  more  sophisticated  fasten- 
ers. There  will  be  a  global  trend  toward  consolidation  as  individ- 
ual companies  try  to  improve  their  competitiveness. 

VALV  PIPE  FITTINGS 


The  valve  and  pipe  fitting  industry  includes  industrial  valves  (SIC 
3491)  and  valves  and  pipe  fittings  not  elsewhere  classified 
(SIC  3494).  It  does  not  include  plumbing  fixture  fittings,  which 
are  included  under  SIC  3432.  Industrial  valves  include  a  wide 
range  of  valve  types:  gates,  globes,  angles,  water  work  valves 
(IBBW,  AWWA,  and  UL),  ball,  butterfly,  plug,  nuclear,  auto- 
matic, and  solenoid-operated.  Valves  and  pipe  fittings  not 
elsewhere  classified  include  plumbing  and  heating  valves 
and  metal  fittings,  flanges,  and  unions  for  piping  systems. 

Global  Industry  Trends 

The  global  valve  and  pipe  fitting  industry  has  been  adversely  | 
aftected  by  the  sluggishness  of  the  world  economy  resulting  \ 
from  financial  crises  in  many  Asian  and  South  American  coun- 
tries. The  cutbacks  in  energy  demand  resulting  from  negative 
economic  growth  in  many  important  economies  have  led  to 
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lowLM"  levels  of  clemaiid  from  eiierjzy  sectors  around  Ihe  world. 
Increased  price  competitit)n  has  been  one  of  the  outcomes  of 
lower  world  demand  i'or  valves  and  pipe  llltings.  The  industri- 
alized countries  still  constitute  the  largest  market  for  valves  and 
pipe  fittings,  but  before  the  fuianciai  crises,  the  developing 
countries  had  been  the  fastest-growing  markets.  Countries  with 
large  oil  industries  are  among  the  best  markets  for  valves  and 
pipe  fittings. 

hi  order  to  grow,  developing  countries  need  to  make  heavy 
1  investments  in  their  manufacturing  sectors  and  infrastructures, 
;ill  of  which  use  a  wide  variety  of  valves.  Sectors  that  purchase 
a  large  number  of  valves  are  petroleum  production  and  refining, 
chemical  plants,  water  and  sewage,  and  power  generation. 
I  Other  major  valve  consuming  sectors  are  pulp  and  paper  and 
commercial  construction. 

Developing  countries  are  building  their  own  valve  and  pipe 
lilting  industries,  hiitially,  production  in  developing  countries 
far  exceeds  domestic  demand,  and  so  many  valves  and  pipe  fit- 
tings are  exported.  Many  developing  countries  have  problems 
■:ompeting  on  a  quality  basis  because  their  valve  industries  are 
still  developing  and  lack  the  technology  and  skilled  labor  of  the 
industries  in  developed  countries. 

This  industry  is  very  globalized.  The  developing  countries 
are  present  in  low-tech  commodity-type  valves,  while  the  indus- 
trialized countries  dominate  in  the  more  high-tech  and  highly 
engineered  products.  There  has  been  a  trend  toward  consolida- 
,  tion  in  recent  years.  To  expand  and  compete  in  a  global  market- 
I  place,  many  valve  and  pipe  fitting  companies  are  merging  or 
being  acquired  by  other  industrial  companies.  Merged  compa- 
nies can  improve  efficiency  by  achieving  economies  of  scale. 

Domestic  Trends 

The  U.S.  valve  and  pipe  tilting  industries  consist  of  about  648 
establishments  that  employed  almost  72,000  workers  in  1996. 
Texas  has  the  largest  concentration  of  plants,  with  73  establish- 
ments making  pioducts  covered  under  SIC  3491  (industrial 
\alves)  and  47  companies  making  products  covered  under  SIC 

Ij  3494  (valves  and  pipe  fitting  not  elsewhere  classified).  Texas- 
based  companies  make  a  wide  variety  of  valves  and  pipe  fittings 
for  the  oil  and  gas  sectors.  Other  states  with  large  concentra- 
1  tions  of  valve  and  pipe  fitting  manufacturers  include  California, 
l!   Pennsylvania,  Ohio,  and  Illinois. 

I       The  U.S.  valve  and  pipe  fitting  industry  has  many  different 
segments.  Several  large  companies  make  a  wide  range  of  valve 

I  and  pipe  fitting  products,  but  most  companies  in  the  industry 

I I  can  be  characterized  as  small  and  medium-size.  However,  the 
percentage  of  small  and  medium-size  companies  is  shrinking  as 

:  i  a  result  of  mergers  and  acquisitions.  The  larger  companies,  with 
j  ,  greater  financial  resources,  are  better  able  to  compete  in  inter- 
'j'j  national  markets. 

I       Small  and  medium-size  valve  and  pipe  lltting  manufacturers 
J^l  focus  on  certain  segments  or  market  niches.  Some  segments  of 
I  the  U.S.  industry,  such  as  cast  iron  valves  and  fittings,  have 
been  contracting,  while  other  segments,  such  as  automated 
valves,  have  expanded.  To  a  large  extent,  the  market  segments 
are  competing  with  each  other.  Many  companies  are  trying  to 


expand  their  product  lines  as  a  means  of  expanding  sales  and 
surviving  in  Ihe  long  term.  Acquisitions  and  mergers  have  been 
a  popular  means  of  expanding  product  lines.  Many  smaller 
valve  and  pipe  fitting  companies  have  limited  financial 
resources  as  a  result  of  declining  profits  and  have  merged  or 
been  acquired  by  larger  companies. 

Imports  will  have  a  major  effect  on  the  lulure  of  the  U.S. 
industrial  valves  and  pipe  fittings  industry.  Manufacturers  of 
commodity-type  valves  and  pipe  fittings  have  laced  stiff  com- 
petition from  the  newly  industrializing  countries  and  recently 
from  developing  countries  such  as  India  and  China,  i  he  depre- 
ciations of  many  Asian  currencies  as  a  consequence  of  financial 
crises  hurt  the  competitiveness  of  U.S.  valve  and  pipe  fitting 
products. 

In  order  to  survive,  U.S.  valve  and  pipe  fitting  companies 
need  to  be  diligent  in  continuously  increasing  their  competi- 
tiveness by  improving  the  manufacturing  process  and  expand- 
ing product  lines  to  meet  the  changing  needs  of  their  customers. 
Companies  that  do  not  invest  in  new  technology  and  product 
development  will  find  their  market  shares  eroding. 

Advances  in  technology  are  leading  to  improvements  in 
valve  and  pipe  fitting  products.  U.S.  companies  need  to  work 
closely  with  end  users  to  engineer  valves  for  particular  applica- 
tions. World  demand  for  valves  and  pipe  fittings  will  grow  at  a 
faster  rate  than  will  U.S.  demand.  World  demand  for  valves  and 
pipe  fittings  will  continue  to  grow,  but  the  growth  will  vary 
greatly  among  the  different  segments.  U.S.  valve  and  pipe  fit- 
ting manufacturers  are  becoming  increasingly  dependent  on 
export  markets  in  order  to  grow.  Exports  account  for  about  25 
percent  of  U.S.  production.  The  percentage  is  higher  for  valves 
than  it  is  for  pipe  fittings  and  higher  for  larger  companies  than 
it  is  for  smaller  manufacturers.  Some  U.S.  valve  manufacturers 
export  as  much  as  50  percent  of  their  production.  Small  and 
medium-size  companies  are  coming  to  realize  that  to  survive  in 
the  long  term,  they  need  to  devote  more  resources  to  exporting. 
Entering  into  strategic  alliances  with  larger  companies  is  one 
means  by  which  small  and  medium-size  companies  can  expand 
into  new  export  markets.  The  internet  and  E-commerce  are 
tools  that  are  allowing  valve  and  pipe  fitting  manufacturers  to 
develop  new  export  markets. 

Safety  and  environmental  concerns  will  continue  to  play  an 
important  role  in  the  future  success  of  U.S.  valve  and  pipe  tit- 
ting  manufacturers.  End  users  are  developing  closer  working 
relationships  with  valve  and  pipe  fitting  manufacturers  to 
resolve  specific  problems  associated  with  piping  systems.  As 
valve  reliability  becomes  increasingly  important,  end  users  are 
becoming  more  knowledgeable  about  valve  technology.  Greater 
emphasis  is  being  placed  on  training  and  maintenance.  U.S. 
manufacturers  of  valves  and  pipe  fittings  have  a  technological 
advantage  over  many  foreign  competitors  in  providing  solu- 
tions to  safety  and  environmental  problems. 

The  energy  sectors  are  the  majtir  consumers  of  valves  and 
pipe  fittings.  Sectors  that  account  for  a  significant  share  of  total 
valve  and  pipe  fitting  consumption  are  petroleum  production, 
oil  and  gas  transmission,  petroleum  refining,  gas  distribution, 
and  power  generation  and  cogeneration.  Together,  those  sectors 
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account  lor  about  45  percent  of  total  demand  for  valves  and 
pipe  fittings.  Other  major  consuming  industries  are  the  chemi- 
cal industry,  the  pulp  and  paper  industry,  food  processing,  and 
commercial  construction. 

Valve  and  pipe  fitting  industry  shipments  in  constant  dollars 
declined  an  estimated  6  percent  in  1999  (Table  15-1 ),  the  third 
consecutive  annual  dechne  for  the  industry.  Weak  demand  from 
the  U.S.  industrial  construction  industry  more  than  offset 
increased  shipments  to  the  commercial  and  residential  con- 
struction industries.  There  has  been  a  dearth  of  new  energy  proj- 
ects, chemical  plants,  and  paper  mills  in  recent  years.  The 
sluggish  world  economy  and  the  resulting  low  energy  prices 
have  the  dampened  the  prospects  for  energy-related  major  proj- 
ects in  the  United  States,  Most  of  the  domestic  demand  for 
valves  and  pipe  fittings  is  for  maintenance  and  repair  applica- 
tions. Low  capacity  operating  rates  for  the  chemical  and  oil 
refining  sectors  have  resulted  in  lower  demand  for  replacement 
valves  and  pipe  fittings. 

Exports  have  been  the  major  growth  sector  for  the  U.S. 
industry,  but  in  1999,  valve  and  pipe  fitting  exports  declined  an 
estimated  1  percent.  It  was  the  first  annual  decline  in  exports  for 
the  combined  valve  and  pipe  fitting  industry  since  1986. 
Exports  accounted  for  an  estimated  35  percent  of  U.S.  produc- 
tion in  1999.  Exports  to  10  of  the  largest  U.S.  export  markets 
declined  in  1999.  Exports  to  Canada,  the  largest  export  market, 
accounting  for  38  percent  of  total  exports,  declined  2  percent. 
Increased  demand  from  Mexico  resulted  in  a  10  percent 
increase  in  U.S.  valve  and  pipe  fitting  exports  to  that  country. 
Mexico's  share  of  total  U.S.  valve  and  pipe  fitting  exports  grew 
to  15  percent  in  1998  (Table  15-4).  The  expansion  in  exports 
resulted  from  increased  investment  by  Mexico  in  its  infrastruc- 
ture and  manufacturing  base. 

U.S.  imports  also  declined  in  1999.  contracting  by  about  4 
percent.  Imports  accounted  for  approximately  38  percent  of 


TABLE  15-4:    U.S.  Trade  Patterns  in  Valves  and  Pipe  Fittings^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region^ 

Value' 

Share,  % 

NAFTA 

1,772 

54 

NAFTA 

1,217 

31 

Latin  America 

207 

6 

Latin  America 

45 

1 

Western  Europe 

565 

17 

Western  Europe 

1,299 

33 

Japan/Chinese  Economic  Area 

292 

9 

Japan/Chinese  Economic  Area 

1,041 

27 

Other  Asia 

226 

7 

Other  Asia 

239 

6 

Rest  of  world 

231 

7 

Rest  of  world 

83 

2 

World 

3,291 

100 

World 

3,923 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

1,265 

38 

Mexico 

795 

20 

Mexico 

507 

15 

Japan 

578 

15 

United  Kingdom 

147 

4 

Canada 

422 

11 

Germany 

115 

4 

Germany 

341 

9 

Japan 

89 

3 

Italy 

286 

7 

'  SIC  3491,  3494. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


valve  and  pipe  fitting  consumption  in  1999.  Mexico  remains  the 
largest  foreign  supplier  of  valves  and  pipe  fittings  to  the  U.S. 
market,  with  a  19  percent  share  of  total  imports,  but  the  dollar 
value  of  valve  and  pipe  fitting  imports  from  Mexico  declined  an 
estimated  1 1  percent  in  1999.  The  value  of  imports  for  8  of  the 
top  10  suppliers  to  the  U.S.  market  declined  in  1999.  Japan, 
with  a  15  percent  share,  remained  the  second  largest  supplier, 
followed  by  Canada  and  Germany  with  1 1  and  10  percent 
shares,  respectively.  Imports  from  Germany  increased  an  esti- 
mated 14  percent.  In  1999,  imports  from  Taiwan  also  increased, 
and  that  country  replaced  Italy  as  the  fifth  largest  supplier  with 
a  7.5  percent  share.  Imports  from  a  number  of  smaller  European 
suppliers  registered  significant  increases.  Imports  from  Den- 
mark and  Sweden,  which  were  among  the  top  20  suppliers, 
increased  more  than  20  percent.  Imports  from  a  number  of 
smaller  European  suppliers  registered  increases  of  more  than 
100  percent,  including  Turkey,  300  percent;  Portugal,  200  per- 
cent; and  Hungary,  more  than  1000  percent. 

Projections  of  Trade  and  Industry  Growth 

U.S.  industry  shipments  of  valve  and  pipe  fittings  are  expected 
to  increase  1  percent  in  constant  dollars  in  the  year  2000. 
Exports  will  be  the  major  factor  in  the  expected  increase  as 
domestic  demand  is  expected  to  remain  relatively  soft.  Demand 
from  the  commercial  sectors  of  the  construction  industry  is 
expected  to  increase,  but  weak  demand  is  expected  from  the 
industrial  construction  sector.  Demand  from  gas  and  electric 
utilities  is  expected  to  remain  weak,  and  overall  demand  from 
the  U.S.  energy  sector  is  expected  to  register  little  or  no  growth. 
Strong  demand  is  expected  from  paper  machinery  manufactur- 
ers as  their  capacity  operating  rates  continue  to  improve. 

Stronger  demand  from  domestic  valve  and  pipe  fitting  end- 
user  industries  and  continued  strong  overseas  demand  for  U.S.- 
made  valves  are  expected  to  lead  to  a  3  percent  expansion  in 
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valve  and  pipe  liltini:  sliipincnis  in  2()()().  lixporl  jiiowlh  ol  10 
perccnl  is  Ibrccasl  for  (he  year  2()()().  vvilli  valve  aiul  pipe  filliii!: 
imports  expandini;  about  ?  pereenl.  In  the  3-year  period 
2()(KM)4,  industry  shipments  ol'  valves  and  pipe  filtintis  are 
expected  to  expanti  at  an  average  animal  rate  ol  3  to  4  percent, 
with  increased  overseas  demand  the  major  driving  force. 

The  continued  growth  of  (he  U.S.  valve  and  pipe  (Itting  see- 
tor  is  highly  dependent  on  U.S.  valve  and  pipe  fitting  compa- 
nies maintaining  their  competitiveness.  This  will  require 
investing  in  new  technology  to  improve  productivity  and  the 
development  of  new  product  lines.  The  U.S.  edge  lies  in  cus- 
tomizing protiucts  to  meet  the  needs  ot  individual  customers. 

Global  Market  Prospects 

World  demand  lor  valves  and  pipe  fittings  is  expected  to  out- 
pace U.S.  demand  during  the  next  5  years.  The  expected  recov- 
eries ol"  economies  in  Asia  and  Europe  are  expected  to  stimulate 
world  econt)mic  expansion  and  increased  demand  for  valves 
and  pipe  fittings.  Increased  energy  demand  precipitated  by 
world  economic  growth  should  lead  to  expanded  activity  in 
world  oil  and  gas  exploration,  energy  production,  and  oil  and 
gas  pipelines  and  result  in  growing  world  demand  for  industrial 
valves  and  pipe  fittings.  As  the  world  economic  recovery  pro- 
gresses, large  investments  in  infrastructure  projects  and  manu- 
facturing industries  in  Asia  and  the  developing  countries  will 
foster  large  increases  in  demand  for  valves  and  pipe  fittings. 

BALL  AND  ROLLER  BEARINGS 


The  ball  and  roller  bearing  industry  (SIC  3562)  consists  of 
establishments  engaged  primarily  in  manufacturing  ball  and 
roller  bearings  (including  ball  and  roller  bearing  pillow 
block,  flange,  takeup  cartridge,  and  hangar  units)  and  parts. 
Major  product  sectors  include  miniature  and  precision 
instrument  bearings,  integral  shaft  and  integral  spindle  ball 
bearings,  thrJst  ball  bearings,  tapered  roller  bearings,  and 
cylindrical,  spherical,  and  needle  bearings. 

Global  Industry  Trends 

A  sharp  drop  in  demand  for  bearings  from  Asian  manufacturers 
has  been  an  important  reason  for  the  significant  overcapacity 
that  characterizes  the  world  bearing  industry.  That  overcapacity 
has  precipitated  sharp  competition  among  the  largest  world 
bearing  manufacturers  for  market  share.  The  competition  is  par- 
ticularly stiff  in  the  commodity-type  bearing  sectors.  Estimates 

:  put  world  ball  and  roller  bearing  production  at  about  $25  bil- 
lion. The  largest  bearing-producing  countries  continue  to  be  the 

1  United  States.  Germany,  and  Japan,  but  those  countries  face 
stiff  competition  from  bearing  industries  in  developing  coun- 

I  tries  in  Asia  and.  to  a  lesser  degree,  eastern  Europe.  The  largest 
bearing  companies  have  plants  throughout  the  world  to  better 

I  service  individual  markets.  In  recent  years,  the  largest  compa- 
nies have  been  establishing  operations  in  Asia  to  better  service 

!  the  emerging  automotive  manufacturing  industries  and  heavy 

i  equipment  and  machinery  operations  being  developed  in  the 
Asian  countries. 


The  largest  bearing  producers  in  (he  United  States  are  also 
the  largest  world  prodLicers.  The  large  (ierman  and  Japanese 
bearing  companies  have  established  significant  bearing  produc- 
tion capacity  in  the  LInitcd  States  through  accjuisitions  and  new 
plant  construction.  To  improve  competitiveness,  the  larger  bear- 
ing companies  have  modernized  their  existing  plants.  Some 
older  LI.S.  bearing  plants  are  being  closed. 

Domestic  Trends 

The  U.S.  bearing  industry  consists  of  about  IX.^  plants  that 
make  a  wide  variety  of  ball  bearings,  roller  bearings,  mounted 
bearings,  and  bearing  parts.  There  are  two  large  U.S. -based 
bearing  companies:  the  Timken  Company  and  the  Torrington 
Company.  Several  large  foreign-based  companies  also  have 
large  U.S.  operations  and  manufacture  a  wide  range  of  ball  and 
roller  bearing  products.  The  products  that  they  do  not  manufac- 
ture in  the  United  States  they  import  from  their  other  bearing 
plants,  primarily  in  Euix)pe  and  Asia.  In  recent  years,  a  number 
of  acquisitions  have  contributed  to  the  consolidation  of  the  U.S. 
bearing  industry.  There  are  still  a  number  of  small  and  medium- 
size  bearing  companies  that  make  specialty  products  or  have 
market  niches.  The  recent  trend  toward  building  new  bearing 
plants  has  come  to  a  halt  because  of  overcapacity  in  the  United 
States.  The  narrower  profit  margins  resulting  from  strong  price 
competition  afso  make  new  bearing  plants  less  attractive.  The 
states  with  the  largest  numbers  of  bearing  plants  are  Connecti- 
cut, New  York.  Pennsylvania,  South  Carolina,  and  Ohio.  The 
bearing  industry  employed  about  36,00(J  workers  in  1996. 

The  lis.  bearing  industry  is  becoming  very  price  competi- 
tive. Major  bearing  consumers,  facing  the  need  to  reduce  pro- 
duction costs  to  remain  competitive,  are  seeking  price  savings 
from  bearing  manufacturers,  The  U.S.  bearing  industry  contin- 
ues to  lace  strong  pressure  from  imports.  Because  of  the 
intense  price  competition,  dumping  has  been  a  problem  for 
U.S.  bearing  companies.  In  recent  years.  U.S.  bearing  plants 
have  faced  growing  pressure  from  imports  from  China. 
Increa.sed  pressure  to  reduce  the  cost  of  bearing  inputs  makes 
imports  from  China  attractive,  and  as  the  quality  of  Chinese 
bearing  products  improves,  U.S.  bearing  consumers  are 
expected  to  buy  an  increasing  number  of  bearings  from  that 
country.  After  a  strong  increase  in  bearing  shipments  in  con- 
stant dollars  in  1997,  the  bearing  industry  registered  a  slight 
increase  in  shipments  in  1998,  followed  by  a  projected  3.4  per- 
cent decline  in  1999.  In  1999,  strong  demand  from  the  auto- 
motive sector,  which  accounted  for  an  estimated  30  to  35 
percent  of  bearing  consumption,  was  offset  by  weak  demand 
from  most  other  industrial  sectors  Demand  from  farm  machin- 
ery, construction  machinery,  mining  equipment,  and  machine 
tool  manufacturers  was  particularly  weak.  Shipments  to  the 
defense  sector  showed  improvement  but  remained  at  relatively 
low  levels.  After  the  30  to  35  percent  share  consumed  by  the 
motor  vehicle  industry,  the  other  large  bearing  consuming 
industries  include  the  aircraft,  railroad,  construction  machin- 
ery, mining  equipment,  machine  tool,  and  farm  machinery 
industries.  The  afterniarket  plays  a  very  important  role  in  bear- 
ing sales,  accounting  for  as  much  as  30  percent  of  total  bearing 
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production.  U.S.  bearing  shipments  for  the  aftermarket  regis- 
tered a  significant  decline  in  1999. 

Bearing  exports  were  projected  to  dechne  about  3  percent  in 
1 999  but  are  forecast  to  grow  ahnost  6  percent  in  the  year  2000. 
Canada  and  Mexico,  with  market  shares  of  48  and  1 3  percent, 
respectively,  were  the  largest  U.S.  bearing  export  markets  in 
1 999.  The  interdependence  of  the  automotive  industries  in  the 
North  American  Free  Trade  Agreement  (NAFTA)  nations 
accounts  for  the  large  value  of  bearing  exports  to  those  countries, 
which  reached  $573  million  in  1998  (see  Table  15-5).  U.S.  bear- 
ing exports  to  a  number  of  important  markets — the  United  King- 
dom, France,  Japan,  and  Brazil — registered  sharp  declines  in 
1999.  Exports  to  Australia.  South  Korea,  Sweden,  and  Spain  reg- 
istered significant  increases  in  1999  compared  with  1998  levels. 

Imports  account  for  about  24  percent  of  apparent  consump- 
tion. After  increasing  almost  6  percent  in  1998,  U.S.  bearing 
imports  decHned  a  projected  8  percent  in  1999.  The  added 
capacity  in  their  U.S.  bearing  operations,  combined  with 
weaker  U.S.  demand,  led  German-  and  Japanese-based  bearing 
companies  to  supply  a  larger  percentage  of  their  U.S.  bearing 
demand  from  domestic  plants.  Bearing  imports  from  Japan 
declined  18  percent  in  1999,  and  imports  from  Germany  were 
an  estimated  24  percent  lower.  China  replaced  Germany  as  the 
third  largest  bearing  supplier  to  the  United  States  after  Japan 
and  Canada.  Bearing  imports  from  China  increased  5  percent  in 
1999.  Bearing  imports  from  Mexico  increased  23  percent  as  a 
result  of  that  country's  expanding  bearing  capacity.  Imports 
from  Korea,  Poland,  and  Argentina  also  registered  increases  of 
20  percent  or  more  in  1999. 

Projections  of  Trade  and  Industry  Growth 

Bearing  shipments  are  expected  to  register  a  slight  increase  of  1 
percent  in  the  year  2000  as  demand  from  a  number  of  major 


bearing  industries  improves.  Shipments  to  the  construction  ] 
machinery,  machine  tool,  and  farm  machinery  industries  are  j 
expected  to  rebound  as  overseas  markets  improve  and  the  U.S.  i 
farm  industry  recovers.  Bearing  demand  from  the  automotive  j 
sector  is  expected  to  remain  at  the  relatively  high  level  of  1999,  j 
registering  little  if  any  growth.  Demancf  from  the  commercial  | 
aircraft  industry  will  remain  soft,  while  demand  from  military  j 
aircraft  manufacturers  is  expected  to  grow.  The  rebound  of  bear-  i 
ing  shipments  in  2000  will  be  heavily  dependent  on  the  recovery  ( 
of  equipment  and  machinery  exports  to  the  Asian  market.  i 

Bearing  exports  to  Canada  and  Mexico  are  expected  to 
remain  strong  in  the  year  2000.  and  exports  to  Europe  and  Asia  < 
are  expected  to  register  significant  improvements.  Bearing 
exports  to  South  American  countries  also  are  expected  to  '( 
rebound  as  those  economies  recover  from  their  financial  crises.  > 
The  total  value  of  U.S.  bearing  exports  is  forecast  to  increase  t 
almost  6  percent  in  2000. 

Bearing  shipments  are  expected  to  expand  at  an  average  ; 
annual  rate  of  2  to  3  percent  in  the  next  5  years.  Expanding  ; 
export  markets  should  be  a  major  factor  in  that  growth.  The  S 
improved  competitiveness  of  the  U.S.  bearing  industry,  com- 
bined with  continued  strong  demand  from  the  automotive  sec-  i 
tor  and  a  rebound  in  demand  from  major  industrial  equipment  | 
and  machinery  manufacturers,  should  lead  to  healthy  growth  ^ 
in  bearing  shipments.  The  improved  competitiveness  of  U.S. 
manufacturing  companies  should  assure  a  healthy  U.S.  bear- 
ing industry.  However,  it  is  important  for  U.S.  bearing  compa- 
nies to  remain  competitive  by  investing  in  research  and  f 
product  development.  This  will  entail  developing  closer  work- 
ing relationships  between  bearing  companies  and  end  users. 
As  machinery,  equipment,  and  motor  vehicles  become  more  ' 
sophisticated,  bearing  end  users  will  demand  new  and 
improved  bearing  products. 


TABLE  15-5:    U.S.  Trade  Patterns  in  Ball  and  Roller  Bearings^  in  1998 

(millions  of  dollars;  percent)  ] 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region^ 

Value^ 

Share,  % 

NAFTA 

573 

59 

NAFTA 

245 

16 

Latin  America 

76 

8 

Latin  America 

28 

2 

Western  Europe 

188 

19 

Western  Europe 

382 

25 

Japan/Chinese  Economic  Area 

45 

5 

Japan/Chinese  Economic  Area 

706 

46 

Other  Asia 

43 

4 

Other  Asia 

130 

8 

Rest  of  world 

51 

5 

Rest  of  world 

47 

3 

World 

976 

100 

World 

1,538 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

452 

46 

Japan 

529 

34 

Mexico 

122 

12 

Canada 

198 

13 

Germany 

48 

5 

Germany 

162 

11 

United  Kingdom 

40 

4 

China 

145 

9 

France 

40 

4 

United  Kingdom 

61 

4 

'  SIC  3562. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
'  Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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Global  Market  Prospects 

The  rate  of  growth  of  bearing  exports  is  expeetetl  to  exceed 
growth  in  ci(Mnestic  bearing  demand  in  the  period  1999-2003. 
Canada  and  Mexico  will  remain  the  most  important  markets. 
Outside  NAFTA,  exports  to  the  European  Union  will  be  the 
major  source  of  expanded  exports  in  the  next  5  years.  Demand 
from  the  developing  markets  in  South  America  and  Asia  is 
expected  to  rebound  when  those  economies  recover.  The  rela- 
tive value  ot  the  U.S.  dollar  will  be  an  important  factor  in  the 
competitiveness  of  U.S.  bearings  in  international  markets. 

Industrialized  couiUries"  comparative  advantage  lies  in  pro- 
ducing high- value  bearings  of  superior  quality  and  in  the  ser- 
vice those  countries  provide.  In  critical  applications,  reliability 
otten  takes  precedence  over  price.  The  value  added  by  bearing 
companies  will  continue  to  increase  as  those  companies 
become  more  integrated  into  the  manufacturing  process. 

Richard  Reise,  U.S.  Department  of  Commerce,  Office  of 
Energy,  Infrastructure,  and  Machinery,  (202)  482-3489, 
November  1999. 
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MICROELECTRONICS 
Economic  and  Trade  Trends 
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Microelectronic  s 

INDUSTRY  DEFINITION  This  chapter  covers  electronic  components 
and  semiconductor  manufacturing  equipment  (SME).  The  Standard  Industrial 
Classification  (SIC)  system  includes  electronic  components  and  accessories 
under  SIC  367.  Electronic  components  include  electron  tubes  (SIC  3671); 
printed  circuit  boards  (SIC  3672);  semiconductors  and  related  devices  (SIC 
3764);  electronic  capacitors  (SIC  3675);  electronic  resistors  (SIC  3676);  elec- 
tronic coils,  transformers,  and  other  inductors  (SIC  3677);  electronic  connec- 
tors (SIC  3678);  and  electronic  components  not  elsewhere  classified  (SIC  3679). 


GLOBAL  AND  DOMESTIC 
INDUSTRY  TRENDS 


The  microelectronics  industry  manufactures  a  wide  array  of 
products  that  range  from  relatively  simple  electrical  connectors 
that  cost  a  few  pennies,  to  thousand-dollar  integrated  circuits 
(ICs)  that  contain  millions  of  transistors  on  a  single  chip,  to 
complex  machines  for  semiconductor  manufacturing  that  cost 
several  millions  of  dollars  per  unit.  The  majority  of  these  prod- 
\  ucts  are  sold  to  manufacturing  companies  in  the  computer, 
telecommunications,  consumer  electronics,  automotive,  aero- 
space, medical,  and  other  industrial  sectors. 

The  value  of  the  electronic  components  contained  within 
individual  products  is  growing.  The  automotive  sector  illus- 
I  trates  this  trend.  Twenty  years  ago.  the  value  of  electronic  com- 
ponents in  the  average  automobile  was  only  about  1  percent; 
1  today,  the  figure  ranges  from  8  to  15  percent,  depending  on  the 
1'  make  and  model  of  car.  Auto  manufacturers  are  exploring  con- 
[  cepts  such  as  the  "network  vehicle."  the  "personal  productivity 
vehicle,"  and  the  "auto  PC."  The  addition  of  communications, 
i,  navigation,  and  computing  electronics  is  increasing  demand  for 
t  microprocessors,  mass-storage  devices,  flat-panel  displays,  and 
ji  other  electronic  components.  It  has  been  estimated  that  a  mini- 

ilmum  of  8  megabytes  of  dynamic  random-access  memory 
(DRAM)  will  be  necessary  in  a  car  equipped  with  an  auto  PC, 
s  while  mapping  software  could  require  8  to  12  megabytes  and 
|i  voice  recognition  would  need  another  4  megabytes.  New  pack- 
|l aging,  miniaturized  connectors,  flex  circuitry,  and  additional 
iruggedization  will  be  required  for  the  new  generations  of  auto- 


motive electronics.  With  these  developments,  it  is  possible  that 
the  electronics  content  of  the  average  automobile  will  reach  25 
percent  over  the  next  decade. 

There  is  intense  pressure  for  microelectronics  manufacturers 
to  be  first  to  market  with  leading-edge  products.  By  being  the 
first  to  introduce  a  new  product,  a  supplier  often  can  gain  the 
high  profits  necessary  to  finance  research  and  development  for 
the  next  generation  of  product  and  the  purchase  of  new  equip- 
ment to  manufacture  that  generation.  Efficiency  and  flexibility 
in  electronic  component  design  and  manufacturing  are  key 
goals  for  the  industry  as  it  strives  to  function  in  a  system  in 
which  product  development  and  marketing  life  cycles  can  aver- 
age only  1 8  months  in  the  case  of  many  advanced  semiconduc- 
tor chips. 

To  meet  tierce  international  competition  for  worldwide 
sales,  U.S.  suppliers  of  electronic  components  must  sell  to  all 
major  markets,  both  domestic  and  foreign.  Profit  margins  on 
some  "commodity"  products,  such  as  DRAM  chips,  are  so  slim 
that  only  through  global  sales  can  a  supplier  generate  sufficient 
profits  to  remain  in  business.  Other  products,  such  as  semicon- 
ductor manufacturing  equipment  (SME),  have  higher  profit 
margins  but  are  sold  in  far  fewer  and  more  specialized  markets. 

Microelectronics  companies  compete  globally  for  labor  as 
well  as  sales.  U.S.  electronic  component  manufacturers  have 
utilized  offshore  assembly  and  test  operations  in  countries  such 
as  South  Korea,  Malaysia,  Mexico,  and  Singapore  for  many 
years.  The  continuing  search  for  skilled  labor  at  a  low  cost  has 
led  some  U.S.  microelectronics  firms  to  invest  in  assembly  and 
test  operations  in  locations  such  as  Costa  Rica  and  Thailand. 
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U.S.  companies  also  have  internationalized  other  stages  of  elec- 
tronic component  manufacturing,  such  as  circuit  design  and 
semiconductor  wafer  fabrication,  to  better  serve  the  needs  of 
end  users  abroad. 

While  a  large  proportion  of  high-skill,  high-investment,  and 
high-value-added  electronics  manufacturing  is  still  done  in  the 
United  States.  American  high-tech  industry  has  expressed  con- 
cern over  the  difficulty  of  recruiting  adequate  numbers  of  top- 
quality  electrical  engineers,  software  programmers,  and  other 
highly  specialized  workers.  Industry  pushed  Congress  to  pass 
legislation,  known  as  the  American  Competitiveness  and  Work- 
force Improvement  Act  of  1998,  that  temporarily  (through  Sep- 
tember, 2001)  raises  existing  limits  on  immigration  visas  for 
highly  skilled  workers.  The  new,  higher  limits  were  quickly  sur- 
passed in  1999,  however,  and  new  legislation  known  as  the  New 
Workers  for  Economic  Growth  Act  (S.  1440)  was  introduced  in 
the  106th  Congress  that  would  further  raise  visa  limits  for  fiscal 
years  2000  through  2002. 

In  1999,  the  U.S.  electronic  component  industry  employed 
an  estimated  605.400  people,  of  whom  roughly  65  percent  were 
production  workers.  Total  employment  in  the  electronic  compo- 
nent industry  has  grown  only  1.4  percent  a  year  since  1996 
despite  increasing  industry  shipments,  indicating  the  increasing 
productivity  of  the  industry's  workers. 

The  global  microelectronics  industry  already  is  benefiting 
from  implementation  of  the  Information  Technology  Agree- 
ment (ITA).  which  will  eliminate  import  duties  on  information 
technology  products,  including  electronic  components  and 
SME.  by  the  year  2000.  Efforts  to  expand  the  number  of  partic- 
ipants and  the  scope  of  goods  covered  by  the  ITA  are  the  sub- 
ject of  ongoing  multilateral  negotiations. 

The  Asian  financial  crisis  had  a  significant  but  not  cata- 
strophic effect  on  U.S.  electronic  component  makers  as  well  as 
on  suppliers  of  electronics  manufacturing  equipment.  Sales  to 
the  Asian  region  of  semiconductors,  passive  electronic  compo- 
nents and  connectors,  and  SME  saw  little  growth  in  1998. 
depressing  U.S.  export  figures.  The  full  effect  of  the  Asian 
financial  crisis  on  the  microelectronics  sector  has  yet  to  play 
out.  Worldwide  sales  of  electronic  equipment  recovered  fairly 
well  in  1999  as  economic  growth  in  many  Asian  countries 
strengthened.  While  economic  recovery  and  industry  restruc- 
turing seem  to  be  well  under  way  in  countries  such  as  South 
Korea  and  Thailand,  the  economies  of  Japan.  Indonesia,  and  to 
some  extent  China  are  still  beset  with  problems  that  hinder  eco- 
nomic growth  and  thus  demand  for  electronic  components  and 
accessories. 

The  U.S.  printed  circuit  board  industry  remains  concerned 
about  ripple  effects  from  the  Asian  financial  crisis.  Downward 
pressure  on  prices  continued  to  affect  printed  circuit  boards  and 
related  production  equipment  in  1999.  U.S.  board  producers  are 
most  vulnerable  to  this  in  the  North  American  market,  which  is 
the  primary  outlet  lor  their  sales.  Asia-based  semiconductor 
companies  reduced  capital  spending  in  1998  and  1999.  and  that 
hurt  sales  by  U.S.  suppliers  of  SMEs.  Reduced  consumer 
demand  in  Asia  also  contributed  to  a  downturn  in  the  global 
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semiconductor  market  in  1998,  but  the  market  resumed  positive  j 
growth  in  1999.  | 

1 

ELECTRONIC  COMMERCE  ! 

 — 

The  worldwide  electronic  components  and  assemblies  'I 
industry  has  a  tremendous  and  lasting  stake  in  the  continued  i 
free  and  open  development  of  the  Internet  and  electronic  ^ 
commerce.  As  the  Internet  grows,  so  grows  the  electronic  i 
components  industry,  which  supplies  the  capacitors,  con-  j 
nectors,  printed  circuit  boards,  and  semiconductors  that  make  i 
up  the  computers,  modems,  and  switches  that  make  up  the  i 
Internet.  ■ 


CHANGES  IN  TRADE  DATA  DUE  TO 
THE  TRANSITION  TO  NAICS 

The  United  States  began  using  the  North  American  Indus-  , 
try  Classification  System  (NAICS)  with  the  release  of  the 
1997  Economic  Census  statistics.  One  activity  that 
became  a  separate  industry  under  the  NAICS  is  printed 
circuit  assembly  manufacturing.  Under  the  Standard 
Industrial  Classification  (SIC)  system  this  activity  was 
included  within  SIC  3571,  electronic  computers;  SIC  3679, 
electronic  components,  not  elsewhere  classified;  SIC  ' 
3661,  telephone  and  telegraph  apparatus;  and  other  i 
industries  depending  upon  the  intended  use  of  the  manu- 
factured product.  The  NAICS  includes  all  manufacturers  of 
assemblies  in  the  one  industry.  It  is  the  intent  of  all  U.S. 
statistical  agencies  to  tabulate  and  publish  statistics  ^ 
according  to  the  NAICS.  To  facilitate  the  conversion  of  ^ 
trade  statistics  from  SIC-based  to  NAICS-based  group- 
ings. Census  reviewed  the  commodities  included  in  each 
SIC-based  group  and  adjusted  their  content,  in  essence, 
redefining  the  SIC-based  groupings. 

Trade  data  included  in  U.S.  Industry  and  Trade  Out-  '] 
look  2000  are  based  on  the  revised  Census  SIC-based  | 
groupings.  Prior  to  this  revision,  imports  and  exports  of  * 
printed  circuit  board  assemblies  were  included  in  other  ] 
SIC-based  groups  including  SIC  3571;  they  are  now  ! 
included  in  SIC-based  group  3679.  Consequently,  imports  , 
attributed  to  the  passive  components  reported  in  Table 
16-10  increased  dramatically  from  last  year's  edition 
because  printed  circuit  assemblies  are  now  included  in  J 
SIC  3679.  Exports  of  some  commodities  previously 
included  with  passive  components  were  omitted  from 
the  new  definitions,  reducing  the  reported  value  of  ' 
exports  shown  in  Table  16-10.  Trade  data  for  passive  i 
components  are  consolidated  into  the  data  for  electronic 
components  and  accessories  (SIC  367),  Table  16-1.  A 
larger  trade  deficit  is  shown  in  this  summary  table  than        |  ; 
was  shown  in  previous  years  because  of  the  use  of  the  J 
adjusted  Census  trade  group  definitions. 


i 


TABLE  16-1:    Electronic  Components  and  Accessories  (SIC  367)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999'' 

2000' 

97  98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments'' 

73,642 

81,236 

97,131 

120,129 

127,996 

141,453 

150,840 

167,575 

189,048 

6.6 

11.1 

12.8 

10.2 

Value  of  shipments  (1992$) 

73,642 

81,129 

97,838 

126,734 

144,213 

169,166 

192,669 

224,655 

263,133 

13.9 

16.6 

17  1 

16.2 

Total  employment  (thousands) 

530 

531 

551 

584 

588 

583 

589 

605 

622 

1.0 

2.7 

2.8 

1.4 

DrrtiH  1  i*^t  1    M  iA;*^rL*arc  ^tH^MlCa^^^c^ 
rrOUULUUII  WUilvriiD  \ 1 1  ItJ U 1  H I o / 

317 

321 

340 

364 

368 

385 

386 

396 

40H 

0.3 

2  6 

3  0 

2  6 

Average  hourly  earnings  ($) 

10.83 

10.98 

11.14 

1 1 .41 

1 1 .70 

1 3.08 

1 3  45 

1 3  88 

14  40 

2  8 

3  2 

3  7 

0.0 

Capital  expenditures 

4,483 

5,521 

7,743 

11,213 

14,345 

13,134 

14,108 

15,125 

16,861 

7.4 

7.2 

11.5 

4.1 

Product  data 

Value  of  shipments'" 

71,372 

77,840 

92,719 

115,202 

126,997 

139,576 

150,482 

165,141 

184,231 

7.8 

9.7 

11.6 

9.7 

Value  of  shipments  (1992$) 

71,372 

77,739 

93,343 

121,272 

142,543 

167,384 

191,632 

218,714 

254,278 

14.5 

14.1 

16.3 

15.6 

Trade  data 

Value  of  imports 

31,567 

38,767 

47,066 

66,825 

63,033 

65,145 

65,310 

72,51 1 

80,559 

0.3 

11.0 

n.1 

6.3 

Value  of  exports 

16,216 

18,844 

24,523 

31,095 

32,824 

39,768 

39,871 

43,179 

47,629 

0.3 

8  3 

10.3 

9  8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
j  Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census,  International  Trade  Administration. 


'I  A  growing  number  of  electronic  component  maniil'aclurers 
and  distrihiitiMs  otter  a  variety  of  services  that  range  from  on- 
line auctions,  to  detailed  product  catalogs,  to  comparative  tecli- 

i|  nical  data  on  their  Internet  Weh  sites.  While  many  electronic 
component  manufacturers  have  deployed  Web  sites,  electronic 
component  distributors  may  be  moving  faster  toward  establish- 
ing E-commerce  as  a  standard  practice  rather  than  a  value- 
added  service.  Several  distributors  noted  an  increase  in  Internet 
business  during  1999,  with  Web  site  visitors  registering  for  on- 
line purchasing  up  by  a  factor  of  10  or  more  in  some  cases. 
Most  on-line  orders  are  still  small  in  dollar  terms  and  often 
come  from  individuals  and  smaller  customers.  The  majority  of 
high-value  and  high-volume  electronic  component  orders  are 
still  placed  via  older,  well-established  electronic  data  inter- 
change (EDI)  systems. 

As  in  other  industry  sectors,  many  electronic  component 
companies  are  grappling  with  the  best  way  to  define  and  deploy 
their  E-commerce  strategies.  For  many,  the  initial  approach  has 
been  to  follow  the  pack  and  take  '"stopgap  measures"  to  counter 
something  the  competition  has  done.  The  level  of  investment  in 
electronic  commerce  has  remained  relatively  low  compared 
with  other  information  technology  activities  and  remains 
'  directed  primarily  at  boosting  sales.  Most  electronic  component 
companies  see  their  E-business  initiatives  as  additional  chan- 
nels to  serve  their  customers,  while  fewer  (perhaps  half)  firms 
also  aim  their  Web  sites  at  their  suppliers.  It  seems  clear  that  as 
lithe  Internet  evolves  from  an  information-posting  opportunity 
l  and  sales  and  marketing  tool,  companies  will  be  more  aggres- 
jsive  in  using  E-business  to  address  supply-chain  issues,  bring- 

jiing  significant  new  investment  of  dollars  and  resources  to  the 
leffort. 


The  LI..S.  electronic  component  and  accessories  industry  has 
grown  in  recent  years,  though  somewhat  less  than  it  did  during 
the  boom  years  1994-199.^.  Electronic  component  industry 
shipments  were  estimated  at  over  $141  billion  in  current  dollars 
in  1997.  up  10  percent  from  the  1996  level  (.see  Table  16-1). 
Industry  shipments  were  estimated  at  almost  Sl.'^l  billion  in 
199S  (a  gain  of  6.6  percent)  and  over  $167.6  billion  in  1999,  an 
increase  of  1  1  percent.  For  the  year  2000,  industry  shipments 
are  forecast  to  grow  another  12.8  percent,  reaching  $1S9  bil- 
lion. The  5-year  outlook  for  electronic  components  and  acces- 
sories is  favorable,  with  shipments  by  U.S.  industry  expected  to 
grow  by  \2.5  percent  annually  through  2004,  when  their  value 
should  exceed  $.^00  billion. 

Exports  have  accounted  for  approximately  26  percent  of  total 
shipments  by  the  L'.S.  electronic  component  industry  in  recent 
years  (see  Table  16-2).  U.S.  exports  of  electronic  components  are 
forecast  to  grow  10..^  percent  in  the  year  2000,  when  they  should 
reach  a  value  of  $47.6  billion.  A  significant  factor  in  this  growth  in 
exports  is  the  expected  economic  strengthening  of  foieign  mar- 
kets hampered  by  the  Asian  financial  crisis  in  1998-1999.  Over 
the  long  term,  exports  should  grow  at  a  compound  annual  rate  of 
about  14.4  percent,  reaching  a  value  of  almost  $82  billion  in  2004. 

U.S.  imports  of  electronic  components  suipassed  $65  billion 
in  1998,  an  increase  of  only  0..^  percent  from  1997  (see  Table 
16-2).  The  strong  U.S.  economy  ab.sorbed  an  estimated  $72. .5  bil- 
lion woilh  of  electronic  component  imports  in  1999,  partly  due  to 
reduced  prices  for  Asian  components  brought  on  by  cunency 
devaluations  resulting  from  the  Asian  financial  crisis.  Electronic 
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TABLE  16-2:    U.S.  Trade  Patterns  in  Microelectronics^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region^ 

Value^ 

Share,  % 

NAFTA 

1 1,186 

28 

NAFTA 

10,488 

16 

Latin  America 

944 

2 

Latin  America 

587 

1 

Western  Europe 

5,348 

13 

Western  Europe 

5,855 

9 

Japan/Chinese  Economic  Area 

7,267 

18 

Japan/Chinese  Economic  Area 

22,200 

34 

Other  Asia 

14,603 

37 

Other  Asia 

25,569 

39 

Rest  of  world 

524 

1 

Rest  of  world 

611 

1 

World 

39,871 

100 

World 

65,310 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Mexico 

7,000 

18 

Japan 

10,601 

16 

Canada 

4,186 

10 

Malaysia 

7,715 

12 

Malaysia 

3,719 

9 

South  Korea 

6,942 

11 

Philippines 

3,435 

9 

Taiwan 

6,800 

10 

South  Korea 

3,302 

8 

Canada 

5,565 

9 

'  SIC  367. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


component  imports  are  forecast  to  increase  at  a  compound  annual 
rate  of  1 2.4  percent  through  2004,  when  they  will  reach  a  value  of 
nearly  $129  billion. 

Robin  Roark,  U.S.  Department  of  Commerce,  Office  of  Micro- 
electronics. Medical  Equipment  and  Instrumentation,  (202) 
482-3090.  October  1999. 

ELECTRON  TUBES  

Electron  tubes  (SIC  3671)  are  active  electronic  components.  SIC 
3671  includes  receiving  tubes,  including  television  picture 


tubes  and  computer  monitor  tubes,  and  specialty  tubes, 
including  vacuum  tubes,  klystrons,  magnetrons,  and  micro- 
wave tubes. 

Global  and  Domestic  Industry  Trends 

There  are  fewer  than  200  manufacturers  of  electron  tubes  in  the 
United  States,  and  most  are  small  businesses  that  employ  1  to 
19  people.  Cathode-ray  tubes  (CRTs),  a  type  of  receiving  tube 
used  in  televisions  and  computer  monitors,  constitute  the 
largest  product  segment  of  SIC  3671.  As  a  result  of  increased 
demand  around  the  world  for  larger-screen  televisions  and 


TABLE  16-3:    Electron  Tubes  (SIC  3671)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994        1995        1996       1997'       1998'       1999-       2000^      97-98      98-99      99-00  96-00" 


Industry  data 


Value  of  shipments'* 

3,145 

3,052 

3,148 

3,500 

3,779 

Value  of  shipments  (1992$) 

3,145 

3,085 

3,126 

3,434 

3,701 

Total  employment  (thousands) 

22.2 

20.2 

20.4 

21.6 

23.3 

Production  workers  (thousands) 

16.8 

15.3 

15.8 

16.6 

17.9 

Average  hourly  earnings  ($) 

13.21 

13.73 

13.25 

13.10 

12.95 

Capital  expenditures 

62 

85 

132 

142 

181 

Product  data 

Value  of  shipments^ 

3,357 

3,330 

3,561 

3,894 

4,178 

Value  of  shipments  (1992$) 

3,357 

3,367 

3,536 

3,822 

4,092 

Trade  data 

Value  of  imports 

928 

990 

1,218 

1,390 

1,239 

Value  of  exports 

771 

929 

1,232 

1,541 

1,720 

3,961 

4,079 

4,159 

4,317 

3.0 

2.0 

3.8 

3.4 

3,895 

4,108 

4,288 

4,396 

5.5 

4.4 

2.5 

4.4 

21.7 

21.4 

21.3 

22.1 

-1.4 

-0.5 

3.8 

-1.3 

16.7 

16.4 

16.4 

17.0 

-1.8 

0.0 

3.7 

-1.3 

14.32 

14.67 

15.08 

15.39 

2.4 

2.8 

2.1 

4.4 

160 

157 

167 

187 

-1.9 

6.4 

12.0 

0.8 

4,349 

4,377 

4,359 

4,496 

0.6 

-0.4 

3.1 

1.9 

4,276 

4,408 

4,494 

4,578 

3.1 

2.0 

1.9 

2.8 

1,123 

998 

942 

978 

-11.1 

-5.6 

3.8 

-5.7 

2,258 

2,471 

2,417 

2,586 

9.4 

-2.2 

7.0 

10.7 

'  Estimate  except  imports  and  exports. 
^  Estimate. 
^  Forecast. 
Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  16-4:    U.S.  Trade  Patterns  in  Electron  Tubes^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Value' 

Share,  % 

Value' 

Sharp  % 

NAFTA 

1,860 

75 

NAFTA 

288 

29 

Lstin  At7iGric3 

145 

g 

Latin  America 

15 

-] 

Western  Europe 

163 

7 

Western  Europe 

183 

18 

Japan/Chinese  Economic  Area 

194 

8 

Japan/Chinese  Economic  Area 

457 

46 

Other  Asia 

78 

3 

Other  Asia 

49 

5 

Rest  of  world 

35 

1 

Rest  of  world 

7 

1 

World 

2,471 

100 

World 

998 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Mexico 

1,824 

74 

Japan 

415 

42 

Brazil 

111 

4 

Mexico 

273 

27 

Japan 

85 

3 

France 

63 

6 

Hong  Kong 

55 

2 

Germany 

53 

5 

United  Kingdom 

52 

2 

United  Kingdom 

42 

4 

'  SIC  3671. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


larger  computer  monitors,  the  fastest-growing  segment  for 
CRTs  is  for  those  greater  than  26  inches  in  diagonal  measiire- 
ment.  CRTs  larger  than  26  inches  account  for  the  bulk  of  U.S. 
shipments  of  electron  tubes. 

Projections  of  Industry  and  Trade  Growth  for 
the  Next  1  and  5  Years 

The  European  Union  countries  and  South  Kt)rea  are  the  leading 
manufacturers  in  this  sector.  U.S.  companies  will  continue  to 
concentrate  on  high-end,  specialty  products.  Nearly  thrce- 
ciuarters  of  U.S.  exports  of  electron  tubes  go  to  Mexico,  where 
(here  is  a  substantial  television  and  computer  monitor  assembly 
industry,  especiahy  in  the  United  States-Mexico  border  region 
.  of  "maquiladora"  manufacturing.  The  industry  is  expected  to 
;jrow  in  unit  .sales  but  show  only  slight  growth  in  dollar  terms 
over  the  next  .S  years  (see  Tables  16-3  and  16-4). 

Dorothea  Blouin,  U.S.  Department  of  Commerce,  Office  of 
Microelectronics,  Medical  Equipment  and  Instrumentation, 
(202)  482-1333,  October  1999. 

PRINTED  CIRCUIT  BOARDS  

The  interconnection  industry  is  the  backbone  of  the  electronics 
industry  and  modern  industrial  society.  Virtually  every  prod- 
uct that  has  electronic  functions  contains  interconnected 
electronic  components  mounted  on  printed  circuit  boards 
(PCBs).  When  PCBs  have  other  electronic  components 
assembled  on  them,  they  are  called  printed  circuit  assem- 
blies or  "stuffed  boards."  Interconnection  products  have 
grown  in  importance  with  the  electronics  industry's  perpet- 
ual emphasis  on  miniaturization  in  the  packaging  of  elec- 
tronic components.  The  electronic  interconnection  food 
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chain  is  composed  of  PCB  manufacturers,  suppliers  of  PCB 
production  equipment  and  the  electronic  chemicals  and 
materials  used  in  the  PCB  fabrication  process,  and  the  com- 
panies involved  in  assembling  the  board  products  into  fin- 
ished electronic  end  products.  This  section,  however, 
focuses  primarily  on  the  bare  PCB. 

Global  and  Domestic  Industry  Trends 

The  production  of  circuit  boards  in  the  United  States  is  per- 
formed both  by  independent  PCB  firms  and  electronic  system 
companies  known  as  original  equipment  manufacturers 
(OEMs).  This  relationship  also  is  described  as  merchant  versus 
captive:  the  merchant  tlrms  are  those  which  sell  products  into 
the  overall  market,  and  the  captive  tlrms  are  those  which  pro- 
duce PCBs  lor  use  in  their  own  electronic  systems  products. 

Independent/merchant  PCB  firms  focus  almost  exclusively 
on  PCB  manufacturing  and  are  the  dominant  contributor  to 
PCB  production  in  the  U.S.  market.  According  to  the  Institute 
for  Interconnecting  and  Packaging  Electronic  Circuits  (IPC),  a 
leading  trade  association  for  the  PCB  industry,  in  1998  there 
were  an  estimated  690  independent  PCB  llrms  operating  in  the 
United  States.  Approximately  95  percent  of  the  PCBs  produced 
in  the  United  States  were  made  by  independent  producers  in 
199X.  U.S.  PCB  makers  are  primarily  small  to  medium-size 
companies.  According  to  IPC,  only  125  of  690  merchant  PCB 
llrms  have  annual  sales  of  more  than  $10  million.  To  put  this  in 
perspective,  only  the  top  10  independent  PCB  companies  had 
sales  over  $100  million.  Those  top  10  firms  accounted  for  44 
percent  of  the  U.S.  market  in  1998. 

PCBs  fall  into  either  the  rigid  or  the  flexible  circuit  category. 
Rigid  boards  dominate  U.S.  production.  Of  the  $10.6  billion 
worth  of  PCBs  produced  in  the  United  Stales  in  1998.  only 
$874  million  worth  were  flexible  circuits.  The  rigid  board  cate- 
gory is  broken  down  further  into  single-sided,  double-sided. 


and  multilayer  boards.  Since  1994.  multilayer  boards  have  been 
the  fastest-growing  and  largest  rigid  board  segment,  accounting 
for  approximately  73  percent  of  the  value  of  the  total  rigid 
board  market.  As  electronic  end  products  have  become  signifi- 
cantly smaller  with  more  electronic  functionality,  demands  for 
higher  electronic  packaging  densities  and  higher  functionality 
have  driven  growth  in  the  multilayer  board  market. 

PCB  manufacturers  sell  their  products  to  firms  in  the  follow- 
ing end  markets:  automotive,  business  and  retail,  consumer 
electronics  and  household  appliances,  computers,  industrial 
machinery,  instrumentation,  medical  equipment,  military,  and 
telecommunications.  In  the  United  States,  the  computer  indus- 
try has  traditionally  been  the  major  end  market  for  U.S.  PCB 
suppliers.  However,  as  electronics  spread  to  other  industries, 
the  computer  market  declined  from  a  high  point  in  1980.  when 
it  accounted  for  52  percent  of  PCB  sales,  to  21  percent  in  1998. 
By  1999.  the  computer  industry  had  fallen  to  third  place,  behind 
communications  and  contract  manufacturing  (see  Table  16-5). 

Newer  end-market  consumption  trends  are  driven  in  part  by 
the  development  of  multifunction  portable  electronic  products, 
such  as  personal  communication  assistants,  which  process 
voice  mail  and  E-mail  messages  via  the  Internet  and  also  func- 
tion as  phones  and  beepers.  Since  these  devices  generally  are 
considered  communication  products,  the  communications  sec- 
tor accounted  for  the  largest  share  (27  percent)  of  the  overall 
PCB  end  market. 

Another  major  new  end  market  is  the  contract  electronic 
manufacturing  (CEM)  segment,  which  captured  22  percent  of 
overall  PCB  production  in  the  United  States  in  1998.  The  CEM 
industry  has  become  increasingly  more  sophisticated,  with 
sorne  contract  manufacturers  taking  on  nearly  every  aspect  of 
electronic  production,  including  product  design  and  manufac- 
turing, global  component  sourcing.  final  assembly  and  packag- 
ing, and  electronic  systems  integration.  The  term  "'box 
building"  was  coined  to  describe  the  new  CEM  role,  meaning 
that  contract  manufacturers  develop  finished  products  rather 
than  just  stuffing  printed  circuit  boards  as  in  the  past.  In  the 
same  way  that  many  OEMs  have  previously  outsourced  PCB 
production,  there  is  a  strong  trend  for  OEMs  to  outsource  addi- 
tional aspects  of  electronics  production  and  even  entire  elec- 
tronic products  to  contract  manufacturers  in  most  major 
electronic  end  markets. 


TABLE  16-5:  Distribution  and  Volume  of  Printed 
Circuit  Board  (PCB)  Sales  in  1998 

(millions  of  dollars) 


Industry/End  Market 

PCB  Sales 

Percent  Share 

Communication 

1,971 

27 

Contract  manufacturing 

1,605 

22 

Computers 

1,533 

21 

Automotive 

731 

10 

Industrial 

497 

7 

Instrumentation 

519 

7 

Consumer 

220 

3 

Government/military 

147 

2 

Business/retail 

74 

1 

Since  the  mid-1980s,  the  CEM  indu.stry  has  experienced  a  25  : 

percent  coinpound  annual  growth  rate  (CAGR).  During  this  dra-  • 

matic  expansion,  CEM  fimis  have  branched  out  in  overall  prod-  ' 
uct  design  and  other  manufacturing  life-cycle  activities.  One 
major  area  of  importance  in  this  regard  is  the  CEM  segment's 

role  in  component  procurement.  Contract  manufacturers  are  now  ! 

major  customers  for  suppliers  of  electronic  components  such  as  j 

PCBs  and  semiconductors.  Contract  manufacturing  is  the  fastest-  / 

growing  end  market  for  PCBs  and  is  expected  to  surpass  com-  ' 

munications  as  the  major  end  market  in  the  next  2  or  3  years.  As  ! 

contract  manufacturers  continue  to  expand  their  involvement  in  ; 

electronic  manufacturing  and  take  further  control  of  component  , 

sourcing  and  end-product  manufacturing,  they  will  play  a  power-  * 

fill  role  in  the  overall  U.S.  and  global  electronics  industry.  ' 

Contributions  by  the  interconnection  industry  to  the  U.S.  t 

economy  include  the  value  of  bare  PCBs  produced,  the  elec-  '  ' 

tronic  components  mounted  on  PCBs,  the  service  activities  .  . 
involved  in  the  assembly  of  board  products,  and  overall 
employment  in  PCB  manufacturing  and  assembly  operations. 
U.S.  interconnection  companies  have  operations  in  all  50  states.  ! 

IPC  estimates  that  in  1999,  overall  U.S.  interconnection  indus-  ■  f, 

try  production  (PCB  plants  and  assembly  operations)  was  val-  i  i 
ued  at  $33  billion  and  the  industry  employed  more  than  330.000 

people.  Employment  specifically  in  PCB  manufacturing  (SIC  i 

3672)  in  1998  grew  by  more  than  6  percent  from  1997  and  was  * 

estimated  at  79,700  jobs  (see  Table  16-6).  A  large  majority  \ 

(over  73  percent )  of  these  jobs  are  for  production  workers.  '  " 

Projections  of  Industry  and  Trade  Growth 
for  the  Next  1  and  5  Years 

With  production  at  $10.6  billion,  1998  was  a  somewhat  difficult 
year  fi)r  many  U.S.  PCB  manufacturers.  According  to  IPC.  U.S.  i, 
production  of  PCBs  was  relatively  flat  in  1998.  recording  only  ^r'^ 
a  5  percent  increase  over  the  1997  level.  This  fiat  market  per- 
formance was  attributed  to  inventory  corrections,  reduced  ,| 
equipment  exports,  global  PCB  overcapacity,  and  unfavorable  ) 
exchange  rales.  In  addition,  most  market  analysts  also  focus  on  ; 
severe  pricing  pressures  in  the  U.S.  market  and  abroad  caused  i 
by  the  Asian  financial  crisis.  I 

Shipments  of  rigid  boards  rose  a  scant  3  percent  ui  1998.  and  1 1 
orders  and  bookings  reportedly  were  down  almost  0.5  percent,  -i  : 
For  fiex  circuits,  shipments  in  1998  rose  15.7  percent,  with 
bookings  rising  about  5  percent.  Laminate  shipments  were  up  ,  jr 
about  10  percent.  : 

U.S.  exports  of  PCBs  in  1999  have  been  estimated  at  $2.2  |  !'* 
billion,  roughly  equivalent  to  the  previous  year's  figure.  Price  j 
competition  related  to  currency  devaluations  posed  serious  dif- 
ficulties for  U.S.  board  exporters  in  1999.  North  America,  the  1  ¥ 
largest  regional  market  for  U.S.  exporters,  accounted  for  nearly  ^ 
60  percent  of  total  U.S.  exports  of  printed  circuit  boards.  In  [  1*« 
1998.  Mexico  purchased  $630  million  and  Canada  bought  $613  j 
million  worth  of  U.S. -inade  PCBs  (see  Table  16-7).  |  li, 

In  1998.  other  large  export  markets  (in  descending  order  '  )s 
after  Mexico  and  Canada)  included  the  United  Kingdom,  Sin-  't: 
gapore.  the  Philippines.  Ireland.  Japan.  Malaysia.  Germany,  and  i 
Thailand.  Exports  to  the  Philippines  were  most  notable  as  a  hot  1;,.. 
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TABLE  16-6:    Printed  Circuit  Boards  (SIC  3672)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999'' 

2000^ 



97-98 

—  - 
98-99 

_  ^   

99-00 



96-00 

Industry  data 

Value  of  shipments^ 

7,320 

7,378 

8,416 

9,498 

10,702 

12,200 

12,932 

13,708 

14,941 

6.0 

6.0 

9.0 

8.7 

Value  of  shipments  (1992$) 

7,320 

7,551 

8,803 

9,924 

11,067 

12,603 

13,401 

14,324 

15,654 

6.3 

6.9 

9.2 

9.0 

Total  employment  (thousands) 

76.0 

73.6 

76.9 

81.6 

88.3 

75.1 

79.7 

84.1 

90.7 

6.1 

5.5 

7.8 

0.7 

Production  workers  (thousands) 

51.0 

50.5 

54.0 

59.6 

63.9 

56.8 

58.6 

62.2 

67.6 

3  2 

6.1 

8.7 

14 

Average  hourly  earnings  ($) 

10.16 

10.58 

10.49 

10.36 

10.75 

11.92 

12.28 

12.74 

13.37 

3.0 

3.7 

4.9 

5.6 

Capital  expenditures 

318 

283 

381 

453 

585 

691 

875 

938 

1,069 

26.6 

7.2 

14.0 

16.3 

Product  data 

Value  of  shipments'" 

6,293 

6,930 

7,555 

8,543 

8,949 

10,112 

10,618 

11,255 

12,268 

5.0 

6.0 

9.0 

8.2 

Value  of  shipments  (1992$) 

6,293 

7,093 

7,902 

8,926 

9,254 

10,446 

11,003 

11,761 

12,846 

5.3 

6.9 

9.2 

8.5 

Trade  data 

Value  of  imports 

1,243 

1,289 

1,468 

1,840 

1,849 

2,071 

2,045 

2,311 

2,542 

-1.3 

13.0 

10,0 

8.3 

Value  of  exports 

1,092 

973 

1,377 

1,651 

1,694 

2,007 

2,178 

2,199 

2,309 

8.5 

1.0 

5.0 

8.1 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

'  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


new  market  prospect,  and  thi.s  trend  is  expected  to  continue  for 
the  foreseeable  future.  Growth  in  U.S.  exports  to  the  Phihp- 
pines  and  Singapore  created  an  upward  surge  in  U.S.  exports  to 
the  Asian  region  as  a  whole  in  199^  as  well.  It  appears  that  the 
electronics  assembly  boom  in  those  countries  is  fueling  dra- 
matic consumption  of  U.S.  PCBs. 

U.S.  exports  to  the  European  Union  were  expected  to  grow 
inoderately  in  1999.  However,  U.S.  exports  may  face  stronger 
challenges  in  Europe  and  other  markets  becau.se  of  the  lower 
costs  of  Asian  board  makers.  The  years  2()()()  through  2004  are 


expected  to  offer  strong  opportunities  for  U.S.  PCB  exports  as 
the  global  economy  recovers  and  information  technology  prod- 
ucts proliferate. 

The  world  niiirket  for  PCBs.  including  both  rigid  and  flexible 
circuits,  was  estimated  at  $34.3  billion  in  1998.  Industry  repre- 
sentatives estimate  that  the  global  PCB  market  will  grow  to 
between  $36  and  $39  billion  by  the  year  2000.  According  to  IPC, 
total  rigid  PCB  production  was  estimated  at  $31.5  billion  in  1998. 

Japan  has  emerged  as  the  global  market  leader  for  rigid  board 
production.  Japan's  1998  PCB  production  was  estimated  at  $7.96 


TABLE  16-7:    U.S.  Trade  Patterns  in  Printed  Circuit  Boards^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value^ 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

1,244 

57 

NAFTA 

410 

20 

Latin  America 

53 

2 

Latin  America 

6 

0 

Western  Europe 

378 

17 

Western  Europe 

149 

7 

Japan/Chinese  Economic  Area 

138 

6 

Japan/Chinese  Economic  Area 

1,088 

53 

Other  Asia 

339 

16 

Other  Asia 

371 

18 

■Rest  of  world 

26 

1 

Rest  of  world 

20 

1 

World 

2,178 

100 

World 

2,045 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Mexico 

630 

29 

Taiwan 

541 

26 

Canada 

613 

28 

Canada 

346 

17 

United  Kingdom 

132 

6 

Japan 

297 

15 

Singapore 

131 

6 

China 

168 

8 

Philippines 

116 

5 

South  Korea 

133 

7 

SIC  3672. 

For  definitions  of  regional  groupings,  see 

"Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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billion,  which  accounted  for  25.3  percent  of  total  world  output, 
followed  by  the  United  States  with  $7.72  billion,  or  24.5  percent 
of  world  production.  Taiwanese  PCB  producers  experienced  the 
strongest  expansion,  accounting  for  10.5  percent  of  world  pro- 
duction, while  Chinti/Hong  Kong  expanded  to  6.6  percent  of  total 
output.  South  Korea  surj^assed  Gemiany  to  take  the  fifth  position 
in  world  production,  accounting  for  5.3  percent  of  the  total. 

Imports  of  PCBs  from  Taiwan  have  had  a  dramatic  increase 
over  the  past  5  years  and  heavily  dominate  all  board  imports 
into  the  U.S.  market.  In  fact,  the  value  of  PCBs  imported  from 
Taiwan  was  higher  than  those  entering  from  the  North  Ameri- 
can Free  Trade  Agreement  (NAFTA)  countries  (Canada  and 
Mexico)  and  the  countries  in  the  European  Union.  In  1998, 
board  imports  from  Taiwan  accounted  for  26  percent  of  all 
imports  into  the  U.S.  market,  followed  by  Canada  ( 17  percent) 
and  Japan  ( 14  percent). 

The  Asia-Pacitlc  countries  (including  Australia),  accounted 
for  the  largest  regional  share  of  the  1998  rigid  market  with  $17 
billion,  followed  by  North  America,  which  accounted  for  nearly 
$8.5  billion,  and  Europe  with  $5.6  billion. 

The  world  market  for  flexible  circuits  in  1998  was  estimated 
by  IPC  to  be  $2.83  billion.  Japan  continued  to  have  the  largest 
market,  with  shipments  estimated  at  $990  million,  or  36  percent 
of  the  world  market,  followed  by  the  United  States  with  $874 
million  (31  percent).  From  a  regional  perspective,  the  Asia- 
Pacitlc  region  contributed  $1.5  billion,  while  North  America 
shipped  $902  million  and  Europe  accounted  for  $385  million. 

In  1999.  U.S.  PCB  manufacturers  fought  hard  to  regain 
world  market  share  from  their  Asian  competitors.  However, 
tremendous  pricing  pressure  and  exchange  rate  differentials 
made  this  an  unattainable  goal.  To  remain  competitive  globally, 
U.S.  companies  must  continue  to  seek  ways  to  reduce  costs  in 
PCB  manufacturing.  However,  this  challenge  has  to  be  met  by 
all  global  PCB  producers  and  has  been  a  reality  since  markets 
became  international.  In  late  1999,  the  les.sons  of  the  Asian 
financial  crisis  and  subsequent  global  uncertainty  in  the  elec- 
tronic markets  of  Europe  and  South  America  reaftlrmed  the 
integration  of  global  markets  and  the  vulnerabilities  that 
accompany  it.  The  large  volume  of  board  imports  into  the  U.S. 
market  in  1998  underscores  this  reality  for  U.S.  PCB  producers, 
which  not  only  must  compete  overseas  but  also  must  tight  for 
market  share  at  home  to  sur\  ive. 

In  their  efforts  to  cut  costs,  many  global  PCB  makers  are 
expanding  their  offshore  manufacturing  in  newly  developing 
countries.  Japan  has  been  a  leader  in  the  use  of  offshore  manu- 
facturing to  strengthen  its  market  position.  U.S.  PCB  compa- 
nies have  not  embraced  offshore  manufacturing  to  the  extent 
that  competitors  such  as  the  Japanese  have.  A  primary  reason 
for  this  has  been  the  large  and  consistent  domestic  PCB  market, 
since  many  U.S.  PCB  firms  are  running  at  high  capacity  just  to 
meet  local  demand.  Instead  of  investing  in  offshore  production, 
U.S.  firms  have  tried  to  develop  process  improvements  that  will 
yield  higher  volumes  and  lower-cost  boards. 

Like  Japan,  Taiwan,  Hong  Kong,  and  South  Korea  are 
investing  offshore.  Although  the  manuiiicturing  environment 
there  has  not  become  equivalent  to  that  in  the  United  States  or 


Europe,  these  east  Asian  producers  are  contending  with  higher 
labor  rates  and  higher  prices  for  industrial  development  and 
manufacturing  overall.  These  large  east  Asian  PCB  producers 
have  increasingly  resorted  to  moving  production  to  areas  with 
lower  manufacturing  costs.  The  general  impact  of  east  Asian 
offshore  manufacturing  strategies  was  evident  by  the  mid- 
1990s  and  strongly  contributed  to  explosive  growth  in  the  PCB 
markets  of  southeast  Asia  and  China.  Market  analysts  trace  this 
growth  primarily  to  capital  investment  from  Japan,  Hong  Kong, 
and  Taiwan.  In  1998  and  throughout  much  of  1999,  most  of 
these  countries  also  felt  the  effects  of  the  Asian  financial  crisis 
ripple  through  the  PCB  markets,  and  Asian  producers  have 
received  less  new  investment  in  PCB  production. 

Intensified  pricing  pressure,  particularly  from  Taiwanese 
PCB  makers,  affected  most  global  markets  through  1999.  Mar- 
ket conditions  for  individual  PCB  companies  throughout  Asia 
and  the  world  will  vary  greatly,  especially  in  relation  to  their 
level  oi'  direct  exposure  in  world  markets.  The  performance  of 
U.S.  firms  is  likely  to  vary  according  to  their  export  reliance 
and  sensitivity  to  imports.  Asian  firms  that  export  more  should 
perform  more  strongly  than  will  their  domestic  counteiparts, 
since  they  will  continue  to  be  paid  in  U.S.  dollars  or  other 
strong  currencies. 

The  outlook  for  the  U.S.  PCB  market  in  the  year  2000  is 
modestly  strong,  as  world  economies  are  expected  to  recover 
fully  from  the  Asian  financial  crisis  and  the  U.S.  economy  is 
projected  to  remain  strong.  Moderate  growth  is  expected  in  the 
U.S.  PCB  market  in  2000,  and  many  analysts  expect  the  market 
to  grow  more  rapidly  by  2001.  Globally,  the  effect  of  the  Y2K 
transition  is  forecast  to  stimulate  computer  purchases  world- 
wide and  have  a  positive  impact  on  PCB  consumption.  Compe- 
tition from  Asian  board  producers  will  intensify  through  the 
forecast  period  to  2004.  The  U.S.  PCB  market  is  expected  to 
reach  the  neighborhood  of  $9  billion  in  1999  and  probably  will 
surpass  $10  billion  by  the  close  of  the  year  20()(). 

Growth  in  PCB  bookings  is  expected  to  reach  7  to  8  percent 
in  2000.  Shipments  by  the  U.S.  PCB  industry  are  estimated  to 
grow  by  6  percent  in  1999  and  9  percent  in  the  year  2000  (see 
Table  16-6).  Over  the  next  3  years,  most  market  analysts  expect  ^ 
average  annual  growth  in  U.S.  PCB  sales  to  range  between  7 
and  10  percent.  Possibilities  exist  in  the  early  part  of  the 
twenty-first  century  for  a  repeat  performance  of  the  banner  year  ■< 
of  1998.  with  shipments  growing  more  than  10  percent.  The 
major  drivers  of  long-term  growth  should  continue  to  be  the  ^ 
increasing  level  of  electronic  content  in  capital  goods,  expan-  | 
sion  of  Internet-related  products  and  businesses,  and  global  b 
demand  for  personal  computers  and  cellular  phones. 

Barring  major  unforeseen  financial  disruptions,  the  U.S.  I 
electronics  industry  and  the  U.S.  PCB  market  are  expected  to  ^ 
maintain  their  overall  strength  through  2004.  However,  U.S. 
market  growth  may  turn  out  to  be  a  double-edged  sword  for 
domestic  PCB  firms,  as  imports  increase  along  with  overall 
market  size.  However,  the  United  States  will  not  be  the  only 
market  consuming  more  PCB  imports.  Western  European  elec- 
tronics firms  are  expected  to  rely  heavily  on  imported  boards 
throughout  the  year  2000,  and  that  should  bode  well  for  U.S. 
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i'\|H)il  pi'ospccls.  OvL'nill,  slioMg  loiig-tfrm  growth  is  cxpcclctl 
in  PCB-consiiming  producls,  and  so  optimism  pervades  the 
U.S.  interconnection  industry's  expectations  for  growth  ant! 
expansion  through  the  year  2004. 

Judee  Mussehl-Aziz,  U.S.  Department  of  Commerce,  Otfice  of 
Microelectronics,  Medical  hc|uipmenl  and  Instrumentation, 
(202)  4X2-0429,  Ocloher  l')W. 


SEMICONDUCTORS  AND 
RELATED  DEVICES 


Semiconductors  are  active  electronic  components  that  produce 
and  transfer  electricity  in  electronic  circuits.  Semiconductor 
devices  covered  in  this  section  include  discrete  semiconduc- 
tors and  integrated  circuits  classified  under  SIC  3674.  Discrete 
semiconductors  perform  a  single  electronic  function — acting 
as  a  diode  or  a  transistor,  for  example — and  several  discrete 
semiconductors  must  be  connected  to  form  a  working  circuit. 
Integrated  circuits  (ICs)  incorporate  thousands  or  millions  of 
microscopic  transistors  and  other  functional  components  to 
form  complex  electronic  circuits  on  the  surface  of  a  rigid  sub- 
strate such  as  a  "chip"  of  silicon;  thus,  they  sometimes  are 
called  computer  chips. 

Global  and  Domestic  Industry  Trends 

The  U.S.  semiconductor  industry  consists  of  well  over  100 
firms  that  design,  manufacture,  and  sell  semiconductors.  Most 
semiconductors  are  purchased  by  OEMs  for  incorporation  into 
electronic  products  and  systems.  A  small  proportion  of  ICs  are 
purchased  by  individual  end  users,  mostly  for  processor  and 


memory  chip  upgrades  in  personal  computers  or  electronic 
hobby  applications.  Leading  U.S.  semiconductor  companies 
include  hitel.  Motorola,  Texas  Instruments,  IBM,  AMD, 
National  Semiconductor,  Micron  Technology,  and  Lucent  Tech- 
nologies, each  of  which  is  active  in  semiconductor  design,  man- 
ufacture, and  marketing.  Many  small  and  midsize  U.S. 
semiconductor  funis  also  manufacture  chips,  and  do/ens  of 
companies  design  and/or  market  semiconductors  they  do  not 
manufacture  themselves. 

According  to  the  U.S.  Census  Bureau,  the  U.S.  semiconductor 
industry  employed  roughly  198.000  pei)ple  in  1997  (see  Table 
16-S).  Approximately  .S3  percent  of  total  semiconductor  industry 
jobs  are  in  production.  Semiconductor  industry  employment  is 
estimated  to  have  declined  about  0.5  percent  in  1998,  partly  as  a 
result  of  the  decline  in  semiconductor  exports  to  countries  hard 
hit  by  the  Asian  financial  crisis.  However,  employment  is 
expected  to  reach  20 1 ,000  workers  in  1 999  and  nearly  206,000  in 
2000. 

Semiconductors  are  used  in  most  electronic  producls 
and  systems,  including  computers  and  other  data  processing 
equipment;  consumer  electronics;  industrial  machinery;  tele- 
communications equipment;  automobiles,  aircraft,  and  other 
transportation  systems;  medical  equipment  and  analytical 
instruments;  and  military  electronic  systems.  According  to  the 
World  Semicttnductor  Trade  Statistics  (WSTS)  organization, 
the  computer  industry  was  the  largest  end  user  of  semiconduc- 
tors in  1998.  when  it  accounted  for  ?().4  percent  of  worldwide 
sales.  Communications  products  represented  18.8  percent  of 
global  semiconductor  demand  in  1998.  The  consumer  elec- 
tronic products  sector  was  the  third-ranking  end  use  in  1998, 
taking  14.9  percent  of  semiconductor  sales  worldwide.  The 
industrial  equipment  sectiir  accounted  for  roughly  8.9  percent 
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nillions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997" 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipnnents- 

32,191 

35,152 

47,265 

65,922 

71,413 

78,770 

85,307 

98,614 

115,436 

8.3 

15.6 

17.1 

12.8 

Value  of  shipnnents  (1992$) 

32,191 

35,222 

47,790 

71,810 

85,833 

104,608 

124,878 

152,653 

187,701 

19.4 

22.2 

23.0 

21.6 

Total  employment  (thousands) 

172 

163 

183 

192 

190 

198 

197 

201 

206 

-0.5 

2.0 

2.5 

2.0 

Production  workers  (thousands) 

84.8 

82.2 

92.9 

98.1 

96.2 

106 

105 

108 

110 

-0.9 

2.9 

1.9 

3.4 

Average  hourly  earnings  ($) 

13.55 

14.08 

14.46 

14.89 

15.29 

16.36 

16.97 

17.43 

17.94 

3.7 

2.7 

2.9 

4.1 

Capital  expenditures 

3,121 

3,839 

5,982 

9,182 

11,991 

10,533 

11,206 

12,035 

13,518 

6.4 

7.4 

12.3 

3.0 

Product  data 

Value  of  shipments^ 

29,391 

33,689 

44,064 

60,330 

67,070 

75,367 

82,007 

95,138 

111,229 

8.8 

16.0 

16.9 

13.5 

Value  of  shipments  (1992$) 

29,391 

33,757 

44,554 

65,719 

80,613 

101,269 

120,802 

145,627 

177,966 

19.3 

20.6 

22.2 

21.9 

Trade  data 

Value  of  imports 

15,275 

19,244 

25,670 

38,618 

36,256 

36,266 

33.157 

35,982 

39,104 

8.6 

8.5 

8.7 

1.9 

Value  of  exports 

11,465 

13,744 

17,991 

23,189 

24,001 

2  8, 06  1 

29,055 

32, 1  14 

35,R34 

0,/ 

10.5 

1  1  6 

10  5 

Estimate  except  imports  and  exports. 
Estimate. 
'  Forecast. 

'  Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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of  sales  in  1998.  followed  by  the  automotive  induslry,  with 
about  .'S.S  pcreent  ot  the  market.  Semieonductor  sales  to  the 
military  market,  whieh  deelined  during  the  I9y0s.  represented 
only  1.1  percent  of  worldwide  demand  in  1998,  according  to 
WSTS. 

Semiconductor  manufacturing  is  a  capital-  and  research- 
intensive  endeavor.  The  increasing  cost  of  semiconductor  man- 
ufacturing plants — a  state-of-the-art  semiconductor  wafer 
fabrication  facility  cost  an  average  of  about  $1.5  billion  in 
1999 — has  led  to  growing  numbers  of  mergers,  coproduction 
agreements,  and  contract  manufacturing  in  the  U.S.  industry  and 
worldwide.  According  to  the  Semiconductor  Industry  Associa- 
tion (SIA),  the  U.S.  semiconductor  industry  invested  13  percent 
of  sales  revenue  in  research  and  development  (R&D)  in  1997. 
Total  investment  in  plants,  property,  and  equipment  (capital 
expenditure)  by  U.S.  semiconductor  companies  was  roughly  18 
percent  of  sales  in  1997.  This  combined  investment  of  31  per- 
cent of  sales  revenue  is  very  high  compared  with  the  national 
average  for  all  manufacturing  industries  and  bodes  well  for  the 
future  growth  and  health  of  the  semiconductor  industry. 

The  average  .selling  price  for  many  semiconductors  contin- 
ued to  fall  throughout  1998  and  into  1999.  Excess  production 
capacity  combined  with  the  Asian  financial  crisis  (which  damp- 
ened demand  for  semiconductors  in  the  Asian  region)  to  keep 
semiconductor  prices  on  a  downward  trend  throughout  1998 
and  much  of  1999.  DRAM  prices  in  the  spot  market  stabilized 
and  even  began  to  strengthen  a  bit  in  the  fourth  quarter  of  1999. 
as  some  DRAM  producers  lowered  their  production  levels.  A 
continuing  glut  of  production  capacity  is  expected  to  keep 
downward  pressure  on  semiconductor  prices  in  2()()(). 

Like  the  electronic  components  industry  as  a  whole.  I'.S. 
semiconductor  manufacturers  are  concerned  about  meeting 
future  needs  for  highly  skilled  workers  and  have  taken  some 
initiatives  to  address  that  problem,  in  1998.  the  SIA  released  a 
report  titled  "Educaling  Tomonow's  Workforce;  A  Report  on 
the  Semiconductor  Industry's  Commitment  to  Youth  in  K-12."" 
which  ttutlined  the  industry's  best  practices  in  educating  and 
creating  interest  in  young  students  about  mathematics,  science, 
and  technology.  The  report  describes  the  investment  of  tens  of 
millit)ns  of  dollars  by  Id  major  U.S.  semiconductor  makers  in 
developing  education  programs  ranging  from  hands-on  manu- 
facturing training  to  expanded  classr(H)m  curricula. 

Projections  of  Industry  and  Trade  Growth 
for  the  Next  1  and  5  Years 

U.S.  semiconductor  induslry  shipments  in  1998  increased  an 
estimated  8.3  percent  over  the  previous  year,  reaching  $85.3  bil- 
lion in  current  dollars  (see  Table  16-8).  In  response  to  continued 
growth  of  the  U.S.  econtnny  and  recovery  in  Asian  markets 
affected  by  the  Asian  financial  crisis,  U.S.  semiconductor  indus- 
try shipments  grew  strongly  (15.6  percent)  in  1999  to  reach  a 
value  of  $98.6  billion.  Semiconductor  industry  shipments  are 
forecast  to  grow  just  over  17  percent  in  2000  to  approximately 
$1  15.4  billion.  The  long-term  outlook  for  industry  shipments 
calls  for  a  CAGR  of  about  15  percent,  witii  the  value  of  ship- 
ments reaching  $203.6  billion  in  2004. 


In  1998,  the  worldwide  semiconductor  market  contracted  to 
roughly  $127.5  billion  from  the  previous  year's  $140  billion,  a 
drop  of  8.9  percent.  This  decline  was  due  largely  to  the  effects 
of  the  Asian  financial  crisis,  as  demand  for  semiconductors 
dropped  sharply  in  leading  Asian  markets  such  as  South  Korea, 
Hong  Kong.  Malaysia,  Thailand,  Singapore,  and  Japan.  World- 
wide semiconductor  sales  were  estimated  at  $143.3  billion  in 
1999,  an  increase  of  12.4  percent  from  1998.  The  world  semi- 
conductor market  is  forecast  to  grow  17  percent  in  the  year 
2()()().  when  revenues  should  reach  $167.6  billion.  Forecasters 
expect  the  global  semiconductor  market  to  experience  a  CAGR 
o1  roughly  15  percent  per  year  through  2004. 

On  a  product  basis,  worldwide  demand  for  memory  ICs  is 
expected  to  rebound  strongly  in  the  year  2000,  increasing  30 
percent  over  1999  sales.  Demand  for  memory  chips  strength- 
ened in  1999  after  much  slower  growth  and  falling  memory 
prices  throughout  1998.  The  year  2000  should  see  strong 
demand  for  memory  chips,  as  a  wide  range  of  new  products — 
from  portable  phones  and  hand-held  computers  to  global  posi- 
tioning systems — incorporate  increasing  amounts  of  memory, 
supplementing  the  worldwide  sales  of  "traditional"  memory- 
rich  products  such  as  personal  computers  (PCs)  and  computer 
peripherals.  After  memory  ICs,  the  next  fastest  growing  semi- 
conductor product  in  2000  will  be  applications-specitlc  inte- 
grated circuits  (ASICs),  up  20  percent  over  1999,  followed  by 
microcomponents  (e.g.,  digital  signal  processors,  microproces- 
sors, and  microcontrollers)  and  optical  semiconductors  (each 
up  12  percent),  and  discrete  semiconductors  and  analog  ICs 
(each  up  about  10  percent). 

Fast-growing  end-use  markets  for  semiconductors  over  the 
next  5  years  inclutle  computers  (especially  laptops  and  hand- 
held computers),  communications  equipment  (especially  wire- 
less mobile  equipment  and  wired  network  and  public  switching 
equipment),  and  digital  consumer  electronics  such  as  digital 
video  disc  (DVD)  players,  digital  televisions  and  set-top  boxes, 
digital  cameras  and  camcorders,  digital  videocas.sette  recorders 
( VCRs).  and  arcade  and  home  video  games. 

Global  Market  Prospects 

U.S.  semicoiuluclor  companies  are  major  players  in  the  global 
electronics  industry,  and  roughly  half  of  U.S.  .semiconductor 
industry  revenues  are  derived  from  foreign  sales.  According  to 
the  SIA  s  estimate,  the  U.S.  semiconductor  industry's  share  of 
the  total  world  market  reached  52  percent  in  1998,  a  gain  of 
about  3  percent  from  the  previous  year.  Foreign  sales  by  U.S. 
semiconductor  companies  include  direct  exports  from  the  ■ 
United  States  and  sales  of  chips  made  in  U.S. -owned  facilities 
overseas.  In  1998.  direct  exports  of  semiconductors  from  the 
United  States  were  valued  at  $29.1  billion,  up  a  modest  0.7  per- 
cent from  the  1997  figure  (see  Table  16-9).  This  relatively  flat 
export  performance  in  1998  was  due  largely  to  the  dampening  j 
effect  of  the  Asian  financial  crisis.  U.S.  exports  to  six  of  the  eight] 
major  country  markets  in  Asia  fell,  while  exports  to  the  Philip- ' 
pines  and  South  Korea  showed  some  growth  in  1998.  Exports 
accounted  for  roughly  39  percent  of  the  $74.5  billion  in  world- 
wide semiconductor  .sales  recorded  by  U.S.  companies  in  1998.  | 
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In  199<S,  llic  largest  markets  Ibr  U.S.  sciniconckiLtor  exports 
were  Malaysia,  the  Philippines,  South  Korea,  Canada,  Singa- 
pore, Mexieo,  Japan,  Taiwan,  Hong  Kong,  and  Thailand.  The 
majority  ol'  U.S.  .semieondiietor  exports  to  Malaysia  and  the 
Philippines  eonsisl  of  iinllnished  parts  that  reeeive  further  pro- 
eessing  (mostly  assembly  and  testing)  and  are  reexported  to  tiie 
I  liiited  States  and  other  eountries. 

On  a  regional  basis,  analysts  Ibreeasl  that  semieonduetor 
ivvenue  in  North  Ameriea  and  South  America  combined  will 
increase  IS  percent  in  2()()().  The  Asia-Pacific  region,  excluding 
Japan,  ranks  second  to  the  Americas  in  terms  of  market  si/e  and 
IS  expected  to  grow  strongly  at  19  percent.  I'he  European  mar- 
ket, almost  ecjual  in  si/e  to  .lapan"s,  is  forecast  to  grow  about  I  S 
percent.  The  Japanese  semiconductor  market  is  expected  to 
lTow  I.^  percent,  tiie  lowest  rate  in  the  tour  regions. 

Since  1998,  Japanese  electronic  giants  have  lost  billions  ol 
dollars  in  DRAM  revenue  because  ol'  the  Asian  llnancial  crisis 
iiiid  falling  memory  prices.  These  severe  losses  set  the  stage  for 
a  wave  of  consolidation,  mergers,  restructuring,  and  other  cost- 
cutting  moves.  Two  Japanese  llrms,  Hitachi  and  NEC,  merged 
iheir  core  DRAM  businesses  in  1999.  Other  Japanese  firms 
restructured  operations,  closed  plants,  streamlined  management, 
combined  overseas  units,  reduced  employment,  slashed  capital 
.spending,  forged  joint  ventures,  outsourced  production,  and 
focused  on  nonmemory  higher-end  computing,  consumer  elec- 
tronics, and  communications  products.  These  moves  will 
strengthen  Japanese  semiconductor  tlrms  in  the  long  run.  The 
Electronics  Industries  As.sociation  of  Japan  forecasts  that  elec- 
vonic  component  and  device  production,  including  semiconduc- 
lors,  will  return  to  nonnal  levels  over  the  next  2  years. 

Taiwan  has  emerged  as  an  important  semiconductor  produc- 
tion location  in  the  Asia-Pacific  region.  According  to  Taiwan's 
Ministry  of  Economic  Affairs,  the  island's  production  is  fore- 


cast to  reach  $35  billion  in  2005.  Taiwanese  firms  are  among 
the  world's  10  top  capital  spenders,  and  the  Semiconductor 
Ix|uipment  and  Materials  International  trade  association  fore- 
casts that  Taiwanese  capital  investment  could  reach  %H0  billion 
over  the  next  10  years,  iaiwanese  llrms  are  world  leaders  in 
contract  or  "foundry"  manufacturing  of  semiconductors,  a  trend 
that  is  expected  to  increase  as  global  firms  consolidate,  restruc- 
ture, and  lt)eus  on  new  market  segments. 

South  Korea  has  been  a  leader  in  the  I3RAM  segment.  Con- 
fronting the  memory  downturn  in  I99X.  Korean  semiconductor 
firms  slashed  capital  spending  and  curbed  DRAM  production. 
In  the  wake  of  the  Asian  llnancial  crisis  and  economic  reiorms 
called  for  by  the  International  Monetary  Eund.  the  Korean  gov- 
ernment urged  Hyundai  Electronic  Industries  and  EG  Semicon 
to  merge  their  vast  DRAM  operations  in  1999.  That  merger  cre- 
ated the  world's  largest  DRAM  semiconductor  company  after 
Korea's  .Samsung,  in  preparation  for  the  mass  production  of 
next-generation  DRAMs.  Samsung's  investment  in  production 
facilities  is  expected  to  reach  almost  billion.  As  the  memory 
market  returns  to  good  health.  Korean  tlrms  will  increase  capi- 
tal spending  and  semiconductor-derived  revenue  should  grow 
strongly. 

The  European  semiconductor  industry  is  well  positioned  in 
key  growth  markets,  including  the  mobile  telephone,  digital  TV 
and  set-top  box.  chip  card,  and  automotive  electronics  markets. 
Only  one  European  manufacturer.  Infineon,  remains  in  the 
DRAM  market.  Spun  off  from  its  parent.  Siemens,  in  1999.  Infi- 
neon cuiiied  DRAM  output  and  shifted  production  to  logic  and 
other  nonmemory  products.  As  the  transition  from  a  personal 
computer  (PC)-  to  a  communications-driven  market  accelerates. 
European  semiconductor  revenue  is  likely  to  surge.  In  terms  of 
sales,  three  European  llrms  rank  among  the  world's  top  10  semi- 
conductor manufacturers. 


Exports 


Region- 


NAFTA 

Latin  America 

Western  Europe 

Japan/Chinese  Economic  Area 

Other  Asia 

Rest  of  world 

World 

Top  Five  Countries 


Value' 


5,030 
375 
3,464 
6,199 
13,736 
250 
29,055 

Value 


Share,  % 


17 
1 

12 
21 
47 
1 

100 

Share,  % 


Imports 


Region' 


NAFTA 

Latin  Annerica 

Western  Europe 

Japan/Chinese  Economic  Area 

Other  Asia 

Rest  of  world 

World 

Top  Five  Countries 


Value' 


3,135 
52 
2,733 
10,444 
16,617 
176 
33,157 

Value 


Share,  % 


9 

0 

8 
31 
50 

1 

100 
Share,  % 


Malaysia 
Philippines 
South  Korea 
Canada 
Singapore 


3,610 
3,277 
3,197 
2,644 
2,464 


12 
11 
11 
9 


Japan 

South  Korea 
Malaysia 
Philippines 
Taiwan 


'  SIC  3674. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


5,891 
5,223 
4,290 
3,884 
3,004 


18 
16 
13 
12 
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A  NEW  MULTILATERAL  STATEMENT 
ON  SEMICONDUCTORS 

Access  to  the  Japanese  market  has  been  an  area  of  con- 
cern for  the  U.S.  semiconductor  industry  since  the  1980s. 
With  the  help  of  successive  United  States-Japan  semi- 
conductor arrangements  negotiated  in  1991  and  1996,  the 
foreign  share  of  the  Japanese  semiconductor  market 
slowly  increased  from  16.7  percent  in  1992  to  33.3  percent 
in  1997.  Global  semiconductor  markets  will  benefit  from 
the  new  Joint  Statement  Concerning  Semiconductors  by 
the  European  Commission  and  the  governments  of  the 
United  States,  Japan,  and  Korea  (the  Statement),  the  suc- 
cessor to  the  1996  bilateral  United  States-Japan  arrange- 
ment. The  new  Statement,  announced  on  June  10,  1999, 
ensures  barrier-free  trade  in  global  semiconductor  mar- 
kets. Taiwan  also  endorsed  the  objectives  and  became  a 
party  to  the  Statement  by  agreeing  to  eliminate  tariffs  on 
jj  semiconductors  promptly. 

I  The  Statement  supports  free  and  open  trade,  competi- 
tion, minimal  government  intervention,  and  antidumping 
measures  consistent  with  General  Agreement  on  Tariffs 

I  and  Trade  (GATT)  and  WTO  principles.  The  Statement 
continues  the  Government  Consultative  Mechanism 
(GCM),  a  forum  where  government  representatives  evalu- 
ate recommendations  on  trade  and  investment  liberaliza- 
tion, tariffs  and  market  barriers,  regulations,  taxation, 

I  standardization,  the  environment,  worker  health  and 
safety,  intellectual  property  rights,  scientific  research,  and 
information  technology  made  by  the  industry-led  World 
Semiconductor  Council  (WSC). 

The  new  Statement  does  not  specifically  address  mar- 
ket access  in  Japan.  Since  the  foreign  share  of  Japan's 
semiconductor  market  had  exceeded  30  percent  for  eight 
consecutive  quarters  when  the  new  Statement  was  cre- 
ated, the  U.S.  semiconductor  industry  expressed  satisfac- 
tion with  market  access  in  Japan.  The  foreign  market 
share  in  Japan  was  31.7  percent  in  1998,  the  second  con- 
secutive year  it  was  above  30  percent.  In  the  future,  the 
U.S.  Department  of  Commerce  and  the  U.S.  Trade  Repre- 
sentative will  monitor  foreign  market  access,  using  the 
GCM  as  a  forum  to  confront  trade  and  investment  barri- 
ers in  global  semiconductor  markets. 

A  new  industry-led  WSC  was  established  on  June  10, 
1999,  under  the  Agreement  Establishing  a  New  World 
Semiconductor  Council  by  the  members  of  the  Electronic 
Industries  Association  of  Japan,  the  European  Electronic 
Component  Manufacturers  Association,  the  Korea  Semi- 
conductor Industry  Association,  and  the  Semiconductor 
Industry  Association.  The  Taiwan  Semiconductor  Indus- 
try Association  became  a  member  of  the  previous  WSC 

i    in  1999.  The  WSC  strongly  supports  free  and  open  mar- 

"■  kets,  intellectual  property  protection,  full  transparency  of 
government  policies  and  regulations,  nondiscrimination 
for  foreign  products,  and  the  ending  of  investment 
restrictions  that  are  linked  to  technology  transfer  require- 
ments. The  WSC  also  encourages  cooperative  efforts  in 
global  PFC  emissions  reduction  and  worker  health  and 
safety. 


The  DRAM  market  continues  to  be  the  focus  of  trade  dis-  ' 

putes  in  the  global  semiconductor  industry.  In  October  1998,  the  ; 

U.S.  DRAM  manufacturer  Micron  filed  an  antidumping  petition  j 

involving  1  1  Taiwanese  DRAM  manufacturers.  Reviews  of  pre-  | 

vious  antidumping  cases  against  South  Korean  DRAM  makers  ] 

continued  during  1999  both  within  the  U.S.  government  and  at  j 

the  WTO.  In  April  1 999,  the  Taiwanese  Semiconductor  Industry  i 

Association  filed  an  antidumping  petition  in  Taiwan  against  one  i 

U.S.  DRAM  producer  and  the  U.S.  affiliates  of  two  Korean  \ 
DRAM  manufacturers.  Taiwan's  Ministry  of  Finance  ruled  in 

favor  of  the  petitioner  in  September  1999.  This  will  be  the  first  1 

imposition  of  a  punitive  antidumping  duty  by  Taiwan  on  a  U.S.  \ 

semiconductor  firm  if  the  decision  is  approved  by  Taiwan's  cab-  ' 

inet.  as  is  expected.  j 

Robert  Blankenbaker,  ( 202 )  482-34 1 1 ,  Robin  Roark,  { 202 )  482-  i" 

3090,  U.S.  Department  of  Commerce,  Office  of  Microelectron-  'r 

ics.  Medical  Equipment  and  Instrumentation,  October  1999.  j 

PASSIVE  COMPONENTS 


Passive  components  cover  a  wide  range  of  products.  The  major  i 
categories  are  capacitors  (SIC  3675);  resistors  (SIC  3676);  .  ^ 
coils,  transformers,  and  other  inductors  (SIC  3677);  elec- 
tronic connectors  (SIC  3678);  and  other  electronic  compo- 
nents (SIC  3679),  including  but  not  limited  to  printed  circuit  : 
assemblies,  power  supplies,  switches,  relays,  and  piezoelec- 
tric devices.  '  ■' 

Global  and  Domestic  Industry  Trends 

Passive  components  arc  used  in  computer  equipment,  telecom-  ^ 
munications  and  navigation  equipinent,  industrial  and  analyti-  1 
cal  instruments,  medical  and  dental  equipment,  consumer  ' 
electronics,  automobiles  and  other  transportation  equipment,  * 
and  other  electronic  systems.  Worldwide,  the  computer  and  j 
telecommunications  sectors  are  the  largest  consumers  of  pas-  |, 
sive  components  and  are  growing  the  fastest  in  terms  of  \ 
demand.  The  European  market  is  slightly  different,  with  the  'j 
telecommunications  sector  being  the  major  consumer  of  pas-  r 
sive  components  and  the  automotive  sector  being  a  fast-  (I* 
growing  market.  The  worldwide  market  for  passive  components 
was  estimated  at  $66  billion  in  1998. 

The  largest  companies  and  the  majority  of  high-end  passive  '  * 
component  production  are  in  the  United  States,  Japan,  and  the  ' 
European  Union.  Large  passive  component  manufacturers  usu-  i  "^1 
ally  supply  more  than  one  type  of  passive  component.  Lack  of 
technological  know-how  is  a  ban^ier  to  entry  into  the  high-end  '  ' 
market,  although  South  Korean  and  Taiwanese  firms  have  ' 
gained  a  substantial  share  of  the  market  for  some  high-end  pas-  '  * 
sives.  A  large  proportion  of  low-end,  or  "commodity,"  passive  '  * 
components  are  produced  by  companies  based  in  Asian  coun- 
tries  such  as  China,  Singapore,  and  Malaysia  and  in  the  coun- 
tries  in  the  Americas,  notably  Mexico  and  Brazil. 

Price,  miniaturization,  efficiency,  and  resistance  to  cross-  MS 
noise  are  important  competitive  factors  for  high-end  passive  J 
components.  In  commodity  passives,  price  has  been  the  most  ii  '* 
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important  lactor,  llK)iigli  c|ualily  lias  become  an  issue.  Speed  ol 
delivery  and  availability  are  also  important,  especially  with 
computer  and  telecommunications  companies  outsourcing 
assembly  to  subcontractors  in  many  locations.  To  provide  quick 
delivery  and  better  service,  most  large  passive  component  man- 
ufacturers sell  in  many  overseas  markets  through  a  subsidiary 
or  a  local  distributor.  As  is  true  with  senliconductors,  passive 
component  manufacturers  are  experiencing  price  pressure  from 
falling  computer  prices.  As  demand  for  passive  components 
from  Asian  electronic  manufacturers  slowed  because  of  the 
Asian  financial  crisis,  makers  of  commodity  passives  tried  to 
compensate  by  increasing  exports  from  Asia  in  199S. 

Nearly  40  percent  of  the  capacitors  .sold  are  ceramic  capaci- 
tors. In  early  1998,  producers  of  ceramic  capacitors,  which  con- 
tain palladium,  were  affected  by  shortages  and  price  hikes 
resulting  from  a  cutoff  of  palladium  exports  from  Russia,  which 
supplies  over  60  percent  of  the  world's  palladium.  From  a  low 
of  $1 29  per  troy  ounce  in  1996,  prices  skyrocketed  to  a  high  of 
$363  per  troy  ounce  in  May  i99X  as  a  result  of  lower  exports 
from  Russia.  When  shipments  resumed  in  June,  prices  fell 
slightly.  Prices  rose  and  fell  for  the  rest  of  the  year,  depending 
on  the  supply  and  selling  price  of  palladium  from  Russia. 

Resistors  are  considered  a  commodity  product,  but  quality  is 
becoming  an  issue,  especially  with  tiny  resistors.  The  larger 
U.S.  companies  have  broad  product  lines,  which  decreases  their 
vulnerability  to  price  changes  for  any  given  type  of  resistor.  The 
recent  recession  in  Asia  caused  more  Asian  producers  to  export 
resistors  rather  than  sell  them  in  the  home  market,  forcing 
prices  downward. 

Inductor  manufacturers  are  concentrating  on  mmiaturization 
and  current  and  frequency  handling  The  driving  technology  for 
inductors  is  telecinnmunications.  especially  mobile  phones. 
Unlike  the  situatit^n  for  some  other  electn^iic  components, 
inductor  prices  have  remained  relatively  stable. 

There  are  literally  hundreds  of  different  designs  of  electronic 
connectors.  Althc»ugh  the  top  30  companies  supply  more  than 
half  the  market,  many  small  firms  produce  electronic  connec- 
tors. In  the  United  States  alone,  there  were  347  firms  producing 
electronic  connectors  in  1997.  Some  of  the  smaller  companies 
specialize  in  a  certain  type  of  connector  or  manufacture  custom 
connectors.  U.S.,  Japanese,  and  European  companies,  espe- 
cially French  firms,  lead  in  the  high  end,  while  China  offers  the 
most  competitive  prices  for  low-end  connectors.  Connector 
manufacturers  must  meet  a  difficult  set  of  customer  demands: 
large  product  line,  low  prices,  volume  pricing,  just-in-time 
delivery,  high  density,  no  line  noise,  and  durability  (especially 
in  consumer  electronics). 

In  1998,  the  connector  industry  experienced  falling  prices 
because  of  decreasing  computer  prices,  flattening  computer 
demand,  and  a  slowing  of  the  Asian  market  (which  caused  more 
exports  by  Asian  connector  companies  and  a  greater  supply). 
I  Because  of  price  competition,  especially  in  the  computer  mar- 
«ket,  some  end  users  are  beginning  to  accept  a  lower  standard  of 
quality  or  connectors  made  with  lower-price  materials.  This  has 
led  to  an  increase  in  sales  from  Chinese  and  southeast  Asian 
connector  companies,  putting  pressure  on  U.S.  producers. 


Printed  circuit  assemblies  are  FCBs  with  electronic  compo- 
nents mounted  on  them.  U.S.  industry  shipments  of  printed  cir- 
cuit as.sembiics  ro.se  to  $23.9  billion  in  1997  from  $13.7  billion 
in  1992,  an  average  growth  rate  of  14.7  percent  per  year.  Of 
those  shipments,  4."^  percent  were  computer  printed  circuit 
assemblies,  17  percent  were  for  telecommunications  equip- 
ment, and  20  percent  went  into  instrumentation.  Nearly  700 
companies  in  the  United  States  do  printed  circuit  assembly. 

The  contract  manufacturing  industry,  of  which  printed  cir- 
cuit assembly  is  a  part,  is  a  $90  billion  industry  and  is  expected 
to  nearly  double  to  $178  billion  by  the  year  2001.  Because  of 
their  greater  purchasing  power  and  global  presence,  large  con- 
tract manufacturers  have  a  substantial  advantage  over  smaller 
ones.  The  contract  manufacturing  industry  is  beginning  to 
divide  into  two  different  segments — the  large  international 
companies  and  the  small  niche  companies — with  the  midsize 
companies  being  bought  out.  disappearing,  or  growing  into 
large  companies.  Recently,  many  OEM  companies  sold  their 
assembly  business  to  contract  manufacturing  companies,  and 
contract  manufacturers  are  buying  one  another. 

While  Asia  has  long  been  a  center  for  semiconductor  assem- 
bly, this  is  not  true  for  contract  electronics  manufacturing.  Of 
the  top  20  contract  electronics  manufacturers,  12  are  headquar- 
tered in  the  United  States,  2  are  in  Canada,  I  is  in  France,  1  is  in 
Finland,  and  only  5  are  headquartered  in  Asia  (3  in  Singapore, 
I  in  Japan,  and  1  in  Taiwan).  Most  printed  circuit  assembly 
plants  are  located  near  computer,  telecommunications,  or  other 
electix)nics  plants.  The  fastest-grow  ing  locations  for  printed  cir- 
cuit assembly  are  central  and  eastern  Europe  and  Brazil.  Con- 
tract manufacturing  in  China  is  expected  to  grow  rapidly.  Other 
countries  that  are  expected  to  experience  an  increase  in  contract 
manutacturing  over  the  next  few  years  are  Australia.  India,  and 
Vietnam. 

With  the  increase  in  outsourcing  of  computer  and  other  elec- 
tronics final  assembly,  printed  circuit  assembly  companies  have 
had  to  expand  their  presence  into  more  markets  and/or  offer 
improved  distribution.  Assembly  of  electronic  components  onto 
PCBs  is  done  not  only  in  Asia  but  also  in  the  United  States. 
Mexico,  the  European  Union  (EU)  countries,  and  eastern  and 
central  Europe.  Mexico  is  popular  because  of  its  closeness  to 
the  U.S.  market  and  NAFTA,  and  eastern  and  central  Europe 
because  of  their  proximity  to  the  large  markets  of  the  EU. 

Projections  of  Industry  and  Trade  Growth 
for  the  Next  1  and  5  Years 

Shipments  by  the  U.S.  passive  components  industry  in  1998 
increased  an  estimated  4.3  percent  over  the  previous  year, 
reaching  $48.5  billion  in  cunent  dollars  (see  Table  16-10).  As 
the  U.S.  economy  continued  to  grow  and  Asian  markets  recov- 
ered from  the  financial  crisis,  U.S.  passive  components  ship- 
ments grew  an  estimated  5.3  percent  in  1999  to  reach  a  value  of 
$51  billion.  Shipments  by  the  passive  components  industry  are 
forecast  to  grow  6.4  percent  in  the  year  2000  to  approximately 
$54.4  billion.  The  long-term  outlook  for  industry  shipments 
calls  for  a  compound  annual  growth  rate  of  6.4  percent,  with 
shipments  reaching  a  value  of  $69.8  billion  in  2004. 
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As  is  noted  in  tiie  box  titled  "Changes  in  Trade  Data  Caused 
by  the  Transition  to  NAICS,"  changes  have  been  made  to 
import  and  export  data  for  passive  components  because  of  the 
reclassification  of  certain  products  in  preparation  for  the  use  of 
NAICS  to  report  economic  and  trade  data  formerly  reported 
using  the  Standard  Industrial  Classification  (SIC)  system.  The 
value  of  imports  of  passive  components  increased  significantly 
as  a  result  of  this  change  because  of  the  inclusion  of  imports  of 
printed  circuit  assemblies  in  SIC  3679. 

Exports  of  passive  components  by  U.S.  suppliers  were  esti- 
mated at  $6.5  billion  in  1999.  up  4.6  percent  over  the  previous 
year,  when  U.S.  exports  fell  because  of  the  Asian  financial  crisis. 
U.S.  passive  component  exports  are  forecast  to  reach  $6.9  bil- 
lion in  2000.  an  increase  of  7  percent.  Over  the  longer  term,  pas- 
sive components  are  forecast  to  experience  a  compound  growth 
rate  of  more  than  10  percent,  reaching  a  value  of  $10.2  billion  in 
2004.  Passive  component  imports  totaled  an  estimated  $33.3  bil- 
lion in  1999  and  are  forecast  to  reach  $37.9  billion  in  2000. 
owing  in  large  part  to  the  continued  strength  of  the  U.S.  econ- 
omy. The  rate  of  growth  of  passive  component  imports  is 
expected  to  decrease  from  roughly  14  percent  in  both  1999  and 
2000  to  about  1 1 .6  percent  from  2000  to  2004.  when  their  value 
is  forecast  to  reach  $58.8  billion. 

Global  Market  Prospects 

An  upturn  in  the  Asian  markets,  especially  that  of  Japan,  has 
improved  market  conditions  for  passive  component  manufac- 
turers, especially  in  the  capacitor  and  connector  markets.  U.S. 
exports  of  capacitors  in  1998  were  $1  billion  and  were  expected 
to  grow  only  1 .3  percent  in  1999.  The  top  three  destinations  for 
U.S.  exports  were  Mexico  ($909  million),  the  EU  ($167  mil- 


lion), and  Canada  ($109  million).  U.S.  imports  of  capacitors 
were  $1.4  billion  and  were  expected  to  grow  7.4  percent  in 
1999.  The  top  three  importers  of  capacitors  into  the  United 
States  were  Japan  ($547  million),  Mexico  ($373  million),  and 
Israel  ($103  million). 

Ceramic  capacitators  use  palladium,  which  comes  largely 
from  Russia,  and  shipments  were  disrupted  during  the  global 
financial  crisis.  By  November  1999,  palladium  shipments  from 
Russia  were  more  stable,  but  prices  for  palladium  rose  to  $397 
per  troy  ounce,  higher  than  the  price  of  gold,  and  there  were  still 
reports  of  spot  shortages.  Palladium  prices  are  expected  to 
remain  high  because  Russia  is  using  palladium  to  guarantee 
some  of  its  International  Monetary  Fund  loans.  In  view  of  con- 
tinuing high  prices  for  palladium.  U.S.  and  other  ceramic 
capacitor  manufacturers  are  increasing  the  nickel  content  of 
their  products  or  considering  switching  to  completely  nickel- 
based  ceramic  capacitors. 

In  the  first  half  of  1999.  capacitor  makers  posted  better  quar- 
teriy  sales  and  earning  figures  than  analysts  expected.  Most  ana- 
lysts credit  the  recovering  Asian  market  for  the  upturn.  Japanese 
and  other  Asian  capacitor  companies  are  able  to  concentrate  on 
their  domestic  customers  and  are  exporting  less  product.  The 
wireless  communications  industry  is  increasing  demand  for  tan- 
talum capacitors,  which  represent  25  percent  of  the  total  capaci- 
tor market,  and  lead  times  and  prices  are  rising.  Tantalum 
capacitor  manufacturers  were  expected  to  show  double-digit 
earnings  in  1999.  Becau.se  of  their  innovations  in  the  use  of 
nickel  in  their  products  and  improved  manufacturing  techniques, 
ceramic  capacitor  companies  were  also,  with  the  improvement 
in  the  Asian  markets,  expected  to  show  double-digit  earnings 
growth  in  1999. 


TABLE  16-10:    Passive  Components  (SIC  3675,  3676,  3677,  3678,  3679)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999'' 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments'' 

30,986 

35,656 

38,302 

41,209 

42,102 

46,522 

48,522 

51,094 

54,354 

4.3 

5.3 

6.4 

6.6 

Value  of  shipments  (1992$) 

30,986 

35,270 

38,119 

41,565 

43,612 

48,060 

50,282 

53,390 

55,391 

4.6 

6.2 

3.7 

6.2 

Total  employment  (thousands) 

260 

275 

271 

290 

287 

288 

291 

299 

303 

1.0 

2.7 

1.3 

1.4 

Production  workers  (thousands) 

165 

173 

177 

190 

190 

206 

206 

210 

214 

0.0 

1.9 

1.9 

3.0 

Average  hourly  earnings  ($) 

9.45 

9.48 

9.53 

9.86 

10.16 

11.44 

11.78 

12.11 

12.43 

3.0 

2.8 

2.6 

5.2 

Capital  expenditures 

983 

1,314 

1,248 

1,436 

1,587 

1,751 

1,870 

1,985 

2,087 

6.8 

6.1 

5.1 

7.1 

Product  data 

Value  of  shipments^ 

32,330 

33,892 

37,540 

42,435 

46,800 

49,748 

53,480 

54,389 

56,238 

7.5 

1.7 

3.4 

4.7 

Value  of  shipments  (1992$) 

32,330 

33,523 

37,350 

42,805 

48,584 

51,393 

55,419 

56,832 

58,888 

7.8 

2.5 

3.6 

4.9 

Trade  data 

Value  of  imports 

14,122 

17,244 

18,710 

24,977 

23,689 

25,684 

29,109 

33,276 

37,935 

13.3 

14.3 

14.0 

12.5 

Value  of  exports 

2,888 

3,198 

3,924 

4,714 

5,410 

6,642 

6,166 

6,449 

6,900 

-7.2 

4.6 

7.0 

6.3 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

^  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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U.S.  exports  of  resistors  in  I were  $522  million  and  were 
expected  to  grow  6.3  percent  in  1999.  The  top  three  destinations 
for  U.S.  exports  of  resistors  were  Mexico  ($185  million),  the  HU 
($92  million),  and  Japan  ($161  million).  U.S.  imports  of  resistors 
totaled  $623  million  and  were  expected  to  fall  5.9  percent  in 
1999,  primarily  because  of  a  slowdown  in  imports  from  east  and 
southeast  Asian  countries,  especially  Japan:  The  top  three  sources 
of  U.S.  imports  of  resistors  were  Japan  ($204  million),  Mexico 
($108  million),  and  the  EU  (.$92  million).  Resistor  manufacturers 
credit  the  rise  in  exports  and  the  slowing  of  imports  to  the 
improving  Asian  market.  This  improvement  has  also  slabili/.ed 
resistor  prices. 

U.S.  exports  of  inductors  in  1998  totaled  $886  million  and 
were  expected  to  grow  only  l.i  percent  in  1999.  The  top  three 
destinations  for  U.S.  e\|iorts  were  Mexico  ($373  million),  the 
EU  ($162  million),  and  Canada  ($77  million).  U.S.  imports  oi' 
inductors  totaled  $1.2  billion  and  were  expected  to  grow  only 
1.5  percent  in  1999.  The  top  three  importers  of  inductors  into 
the  United  States  were  Mexico  ($427  million),  China  ($181 
million),  and  Japan  ($146  million).  The  U.S.  inductor  market  is 
expected  to  continue  to  be  neither  a  growing  nor  a  shrinking 
market  in  the  years  ahead. 

U.S.  exports  of  electronic  connectors  in  1998  totaled  $1.1  10 
million  and  were  expected  to  grow  9.8  percent  m  1999.  The  top 
three  destinations  for  U.S.  exports  were  Mexico  ($306  million), 
the  EU  ($256  million),  and  Canada  ($229  million).  U.S. 
imports  of  electronic  connectors  totaled  $1,330  million  and 
were  expected  to  grow  4.9  percent  in  1999.  The  top  three 
importers  of  electronic  components  into  the  United  States  were 
Mexico  ($377  million).  Japan  ($242  million),  and  the  EU  ($215 
million).  Connector  manufacturers  are  seeing  an  improvement 
in  their  sales  in  Asia,  and  sales  are  continuing  to  grow  in  the 
U.S.  market,  especially  in  telecommunications.  Consolidation 


is  continumg  in  this  industry,  allowing  manulactiMcrs  to  expand 
their  overseas  presence. 

The  top  five  .sources  of  U.S.  imports  of  printed  circuit 
assemblies  (PCAs)  are  the  same  countries  that  are  the  lop  five 
sources  for  U.S.  imports  of  all  passive  components.  Malaysia  is 
the  top  supplier  of  U.S.  imports  ($3  billion),  followed  by 
Canada  ($2.5  billion),  Taiwan  ($2.3  billion),  Mexico  ($1.9  bil- 
lion), and  Japan  ($1.1  billion).  With  the  exception  of  Japan, 
PCAs  make  up  more  than  50  percent  of  the  total  U.S.  passive 
component  imports  from  those  countries.  U.S.  imports  of  PCAs 
in  1998  were  $18.4  billion,  or  63  percent  of  total  passive  com- 
ponent imports.  U.S.  imports  are  dominated  by  PCAs  for  com- 
puter use  (86  percent  of  total  PCA  imports,  or  $15.8  billion), 
imports  of  PCAs  are  estimated  to  have  grown  by  29  percent 
from  1998  to  1999  and  are  expected  to  .see  continued  growth  in 
the  year  2000  (,see  Table  16-11). 

Dorothea  Blouiii,  U.S.  Department  of  Commerce,  Office  of 
Microelectronics,  Medical  Equipment  and  Instrumentation, 
(202 )  482- 1 333,  October  1 999. 


SEMICONDUCTOR 
MANUFACTURING  EQUIPMENT 


Semiconductor  Manufacturing  Equipment  (SME)  includes 
equipment  used  to  fabricate,  assemble,  and  test  semicon- 
ductors. The  Standard  Industrial  Classification  system  does 
not  currently  define  SME  as  a  separate  industry.  Its  products 
are  classified  in  such  diverse  industries  as  photographic 
equipment  and  supplies  (SIC  3861);  coating,  engraving,  and 
allied  services  (SIC  347);  and  special  industrial  equipment 
(SIC  3559). 


TABLE  16-11:  '  U.S.  Trade  Patterns  in  Passive  Components^  in  1998 

millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value' 

Share,  % 

Region^ 

Value' 

Share,  % 

NAFTA 

3,052 

49 

NAFTA 

6,655 

23 

Latin  America 

374 

6 

Latin  America 

514 

2 

Western  Europe 

1,343 

22 

Western  Europe 

2,790 

10 

Japan/Chinese  Economic  Area 

736 

12 

Japan/Chinese  Economic  Area 

10,211 

35 

Other  Asia 

449 

7 

Other  Asia 

8,531 

29 

Rest  of  world 

213 

3 

Rest  of  world 

408 

1 

World 

6,166 

100 

World 

29,109 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Mexico 

2,160 

35 

Japan 

3,997 

14 

Canada 

892 

14 

Mexico 

3,704 

13 

United  Kingdom 

362 

6 

Malaysia 

3,356 

12 

Japan 

300 

5 

Taiwan 

3,227 

11 

Germany 

270 

4 

Canada 

2,951 

10 

SIC  3675,  3676,  3677,  3678,  3679. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
'  Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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Global  and  Domestic  Industry  Trends 

The  SME  industry  has  grown  at  a  compound  rate  of  nearly  20 
percent  since  1992.  The  SME  industry  is  global,  capital- 
intensive,  and  highly  cyclical,  subject  to  boom-bust  cycles. 
These  circumstances  require  SME  firms  to  be  highly  adaptive. 
At  a  time  when  firms  are  recovering  from  a  drastic  recession  in 
the  late  I99()s,  U.S.  tlrms  face  increasing  R&D,  marketing,  and 
customer  service  costs  as  products  migrate  to  a  new  generation 
and  customers  become  increasingly  dispersed  geographically. 

The  health  of  the  SME  industry  is  tied  closely  to  trends  in 
the  semiconductor  industry.  Capital  spending  decisions  of 
semiconductor  producers  determine  orders  to  the  SME  indus- 
try. Semiconductor  producers  buy  SME  to  expand  their  manu- 
facturing capacity  in  response  to  demand  for  products  or  to 
upgrade  production  capacity  for  manufacturing  more  sophisti- 
cated products.  The  semiconductor  industry's  profitability 
affects  the  timing  of  its  capital  spending  decisions.  A  collapse 
in  the  prices  of  semiconductor  devices  generally  hurts  the  prof- 
itability of  semiconductor  manufacturers,  which  in  turn  may 
curtail  spending  on  SME  for  next-generation  semiconductor 
devices.  Conversely,  rising  prices  encourage  expansion  of  semi- 
conductor production  capacity  for  both  existing  and  next- 
generation  devices. 

The  SME  industry  is  highly  cyclical,  expanding  and  contract- 
ing in  tandem  with,  but  more  dramatically  than,  revenue  growth 
in  the  semiconductor  industry.  During  the  banner  expansion  of 
the  semiconductor  industry  in  1995,  the  global  SME  industry 
grew  65  percent,  its  best  performance  in  nearly  two  decades,  in 
1998,  at  the  bottom  of  semiconductor  industry  recession  of  the 
late  199()s,  the  SME  industry  contracted  25  percent. 

In  recent  years,  the  SME  industry  has  become  progressively 
more  global.  Today,  SME  firms  in  Llnited  Stales.  Japan,  and 
Europe — the  major  suppliers  of  SME  on  the  world  market — 
earn  on  average  less  than  half  their  revenues  from  their  home 
markets.  In  recent  years,  as  semiconductor  tlrms  have  made 
more  offshore  investments  and  entered  into  nn)re  joint  ventures. 
SME  firms  have  had  to  follow  their  customers  to  new  markets. 
In  addition.  SME  suppliers  have  started  serving  an  emerging 
market:  foreign  semiconductor  foundries  or  contract  manufac- 
turing plants. 

During  the  last  decade,  as  soaring  development  costs  pre- 
sented significant  barriers  to  market  entry,  the  SME  industry 
became  increasingly  concentrated.  Equipment  prices  have 
increased  an  average  of  15  percent  annually  as  the  technology 
used  to  make  semiconductors  has  become  more  sophisticated. 
According  to  some  analysts,  a  steadily  decreasing  number  of 
companies  supply  the  SME  market  despite  its  continued  growtii. 
The  world's  10  largest  SME  companies  supply  about  60  percent 
of  the  global  market;  the  top  20  firms  supply  nearly  80  percent. 
This  trend  toward  concentration  probably  will  continue  as  large 
firms  benefit  from  increasing  economies  of  scale  and  mergers 
and  acquisitions  in  the  SME  industry  become  more  common. 

The  long-term  prospects  for  the  SME  industry  are  good.  As 
a  result  of  continued  growth  in  the  computer  and  telecommuni- 
cations sectors,  semiconductor  manufacturers  will  need  to  add 
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manufacturing  capacity  to  meet  growing  demand  for  new  gen- 
erations of  the  semiconductor  devices  u.sed  by  those  industries. 

Over  the  next  5  years,  the  SME  industry  will  begin  a  major 
product  transition,  moving  from  equipment  based  on  a  2()0-mm 
(approximately  8-inch)  standard  for  processing  semiconductor 
wafers  to  a  300-mm  (approximately  12-inch)  standard.  The  j 
3()Omm  equipment  will  be  more  expensive  but  will  increase  ,i 
productivity  in  manufacturing  semiconductors  considerably. 

To  respond  to  cyclical  market  fluctuations  while  maintaining  y. 
long-term  competitiveness.  U.S.  SME  firms  must  manage  their  j 
financial  and  personnel  resources  with  a  high  degree  of  flexibil-  | 
ity.  In  periods  of  a  cyclical  downturn.  U.S.  SME  fimis  often  J 
focus  on  cash  flow.  Firms  on  average  spend  about  15  percent  of  - 
revenues  on  R&D.  Firms  that  reduce  their  absolute  level  of  R&D  ^ 
spending  during  a  downturn  can  hurt  their  future  competitive- 
ness. During  high-growth  periods.  U.S.  finns  closely  watch  their 
order  backlogs  to  ensure  that  customers  do  not  defect  to  rival  , 
suppliers  that  can  deliver  products  more  quickly.  The  availabil- 
ity  of  qualified  engineering  and  manufacturing  personnel  , 
became  a  concern  during  the  last  boom  cycle  in  the  mid-1990s,  i 
when  the  LI.S.  SME  industry  increased  production  so  rapidly 
that  firms  had  trouble  filling  design  and  factory  positions. 

J 
] 

Projections  of  Industry  and  Trade  Growth  1 
for  the  Next  1  and  5  Years  ^ 

The  global  SME  market  in  1999  totaled  an  estimated  $2.^  bil-  ' 
lion,  a  4  percent  increase  over  1998.  The  United  States  is  the  j 
largest  market  for  SME,  accounting  for  roughly  $7.5  billion,  '  i 
•lapan's  market  is  valued  at  $5  billion,  Taiwan's  at  $4  billion,  '' i 
that  of  the  European  Union  at      billion,  and  Korea's  and  Sin- 
gapore's  at  $1.5  billion  each. 

In  recent  years,  U.S.  SME  market  growth  has  closely  coire-  Vi 
sponded  to  the  growth  rale  of  the  world  market.  In  the  year  2000,  ' 
analysts  forecast  growth  in  the  LI.S.  market  of  18  percent  to 
nearly  $9  billion,  while  the  worldwide  market  also  will  grow  18  •  i 
percent  to  $27  billion.  Over  the  next  5  years,  analysts  forecast  a  : 
compt)iind  growth  rate  of  15  percent  in  the  United  States  and 
worldwide.  By  2004,  the  value  of  the  U.S.  SME  market  will  dou-  ^ 
ble  to  $15  billion  and  the  world  market  will  grow  to  $46  billion.  ^  : 

Historically,  the  wafer  fabrication  equipment  segment  has 
grown  faster  than  have  the  assembly  and  test  segments,  and  this  1 
trend  probably  will  continue  for  the  foreseeable  future.  Wafer 
fabrication  equipment  currently  accounts  for  65  percent  of  the  ' 
value  of  the  SME  market  and  should  account  for  70  percent  of 
that  market  by  2004.  Semiconductor  producers  are  demanding  li 
greater  functionality  from  wafer  fabrication  equipment,  and  this  "i 
has  spurred  strong  growth  in  this  segment.  The  test  and  assem- 
hly  equipment  segments  will  experience  slightly  slower  rates  of  : 
growth,  and  their  shares  of  the  total  SME  market  will  decline  to  i  i 
an  estimated  22  percent  and  8  percent,  respectively,  by  2004. 

Global  Market  Prospects  j 

Japan  is  the  chief  competitor  of  the  United  States  in  SME.  Cur- 1  | 
rently.  U.S.  SME  firms  hold  50  percent  of  the  world  market,  t 

j 


while  Japanese  firms  have  42  pereent.  luiropeaii  firms  aecoiinl 
for  the  remaining  8  percent.  The  United  vStates  is  a  net  exporter 
of  SMF.  In  IWS.  it  exported  an  estimated  $3  bilhon  of  SME. 
compared  with  imports  ol  Sl  .7  hilhon.  LI.S.  firms  currently  sup- 
ply nearly  70  percent  ol  the  U.S.  SME  market.  Ilie  major 
sources  of  SME  imports  into  the  United  States,  in  order  of 
importance,  are  Japan,  the  Netherlands,  and  CJermany. 

The  U.S.  SME  industry  now  earns  the  majority  of  its  rev- 
enues from  exports,  and  the  export  outlook  is  bright.  Analysis 
expect  U.S.  SME  exports  to  grow  at  a  compound  annual  rate  of 
20  percent  through  2004.  U.S.  exporters  are  strong  in  several 
markets  that  are  expected  to  experience  above-average  growth. 
In  l^ys.  the  lop  five  markets  tor  U.S.  SME  exports,  in  descend- 
ing order,  were  Taiwan,  Japan,  Korea,  Singapore,  and  Ireland. 
As  the  rankings  show.  Asia  is  the  dominant  market  for  U.S. 
exporters. 

Japan  is  the  second  largest  SME  market  after  the  United 
States.  However,  the  U.S.  share  of  the  Japanese  SME  market  is 
only  20  percent,  and  Japan's  importance  to  U.S.  exporters  has 
been  declining  in  recent  years.  Although  Japan  has  historically 
been  the  largest  export  market  for  U.S.  firms,  it  has  been 
eclipsed  by  faster-growing  markets  that  are  more  receptive  to 
U.S.  equipment.  In  1995,  Korea  briefly  emerged  as  the  top 
export  market,  and  in  1997,  Taiwan  assumed  that  position.  Jap- 
anese semiconductor  firms  have  been  severely  affected  by  that 
country's  financial  crisis  and  declining  profit  margins  from 
commodity  semiconductors  such  as  DRAM.  Both  factors  have 
resulted  in  cutbacks  and  delays  in  Japanese  capital  investment. 
Analysts  expect  Japanese  SME  market  growth  to  lag  behind  the 
world  average  during  the  next  5  years. 

Taiwan  is  now  the  top  market  fo."-  U.S.  exporters  and  the  sec- 
ond largest  Asian  market  for  SME  after  Japan.  In  1998,  Taiwan 
bought  over  $900  million  of  SME  from  the  United  States.  Tai- 
wan has  over  a  dozen  semiconductor  firms,  which  have  ambi- 
tious capital  expenditure  plans.  The  financial  position  of 
Taiwan  customers  was  not  hampered  by  the  Asian  financial  cri- 
^is  or  the  collapse  in  DRAM  prices,  unlike  that  of  firms  in  Japan 
and  Korea.  Taiwan  has  become  the  leading  global  center  of  the 
fast-growing  market  for  semiconductor  foundry  services,  and 
this  will  continue  to  drive  capital  expansion.  Taiwan's  chief 
constraint  is  the  availability  of  engineering  talent.  Taiwan  is 
expected  to  continue  to  grow  considerably  faster  than  the  world 
average  during  the  next  5  years. 

Korean  semiconductor  manufacturers  built  numerous  new 
plants  to  make  DRAM  in  the  first  half  of  the  1990s,  during 
which  time  the  Korean  SME  market  experienced  explosive 
growth,  at  a  compound  annual  rate  of  50  percent.  After  peaking 
in  1996,  the  Korean  SME  market  collapsed.  Korean  semicon- 
ductor producers  faced  falling  profits  from  DRAM,  a  credit 
crunch,  and  a  sharply  devalued  currency.  In  1998,  the  value  of 
Korean  purchases  of  SME  was  one-third  the  level  of  the  peak 
year  of  1996.  Korean  semiconductor  producers  have  restruc- 
tured their  industry  and  resumed  purchasing  SME,  but  the 
Korean  market  will  not  grow  as  fast  as  will  other  Asia-Pacific 
markets. 


Other  Asian  markets  will  grow  faster  than  the  world  average. 
After  Taiwan.  Singapore  has  seen  the  most  solid  market  growth 
in  the  Asia-Pacific  region  and  has  surpassed  many  European 
nations  in  market  si/e.  Malaysia  is  a  major  market  for  assembly 
and  test  equipment  anti  still  hopes  to  construct  wafer  fabrication 
plants  despite  current  credit  difficulties.  China  is  planning  to 
build  its  competitive  wafer  fabrication  capability  during  the 
next  5  years,  and  this  may  present  opporlunities  lor  U.S. 
exporters. 

Analysts  expect  the  EU  to  experience  average  growth 
through  2004.  Ireland  has  emerged  as  the  top  European  market 
for  U.S.  SME  exporters.  Germany.  France,  the  United  King- 
dom. Italy,  and  the  Netherlands  are  other  important  markets. 

Michael  Andrews,  U.S.  Department  of  Commerce,  Office  of 
Microelectronics,  Medical  Equipment  and  Instrumentation, 
(202) 482-2795,  October  1999. 
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Active  component:  A  nonmechanical  circuit  component  that  has  gain 

or  switches  current  How,  such  as  a  diode  or  transistor, 
j  Analog:  Refers  to  a  continuous  value  that  most  closely  resembles  the 

real  world  and  can  be  as  precise  as  the  measuring  technicjue  allows. 
Analog  circuit:  A  collection  ol  components  used  to  generate  or 

process  analog  signals. 
Application  specific  integrated  circuit  (ASIC):  An  integrated  circuit 

designed  to  meet  a  siiecific  customer  requirement. 
Assembly:  The  final  stage  ol  semiconductor  manufacturing,  m  which 

I the  active  device  is  encased  in  a  plastic,  ceramic,  or  metal  package. 
Also  referred  to  as  back-end  processing. 
Capacitor:  An  electrical  component  thai  builds  and  stores  voltage  for 

release  on  command. 
Chip:  An  integrated  circuit  or  disciete  device.  Also  called  a  die. 
Circuit  board:  The  generic  name  lor  a  wide  variety  of  interconnection 
techniques,  which  include  rigid,  flexible,  and  rigid-Hex  boards  m 
single-sided,  double-sided,  multilayer,  and  discrete  wired  configu- 
rations. •. 

'  Conductor,  electrical:  A  material  capable  of  carrying  (condLicling) 
electricity.  Silver  is  the  best  electrical  coiukictor.  Copper,  gold,  and 

I  aluminum  are  also  popular  conductors. 

Die:  A  single  square  or  rectangular  piece  of  semict)nductor  material 
into  which  a  specific  electrical  circuit  has  been  fabricated.  The 
;         plural  is  "dice."  Also  called  a  chip  or  device  (integrated  circuit  or 
I,  discrete). 

Digital:  Refers  to  a  method  of  representing  information  in  an  electri- 

II  cal  circuit  by  switching  the  current  on  or  off  Only  two  output  volt- 
j        ages  are  possible,  usually  represented  by  0  and  I . 

Digital  circuit:  A  circuit  that  operates  like  a  switch  and  can  perform  log- 
iil  ical  functions.  Used  in  computers  or  similar  logic-based  equipment. 
)i  Digital  signal  processor  (DSP):  A  primarily  digital  component  used 
to  process  either  digital  or  analog  signals.  In  the  latter  case,  the  sig- 
u  nal  may  be  conditioned  and  then  converted  into  a  digital  equivalent 
J,  by  using  an  analog-to-digital  (A/D)  converter  function.  The  signal 
\\  conditioning  and  A/D  functions  may  lie  external  to  the  DSP  or  res- 
ident in  the  device.  A  typical  DSP  application  is  the  compression 
;i-        and  decompression  of  video  data. 

I'    Diode:  A  two-terminal  device  that  conducts  electricity  only  in  one  direc- 
tion; in  the  other  direction,  it  behaves  like  an  open  switch.  The  term 


"diode"  typically  is  taken  to  refer  to  a  semicoiKluctor  device,  although 

alternative  implementations  such  as  vacuum  lubes  are  available. 
Discrete  device:  A  semiconductor  containing  only  one  active  element, 

such  as  a  transistor  or  a  diode. 
Double-sided:  Refers  lo  a  |iiinted  circuit  board  wilh  tracks  on  both 

srIcs. 

Dry  etch:  The  |irocess  thai  uses  radiolrequency  energy  and  gas  phase 
chemicals  to  remove  a  specific  layer  during  semicontluctor  pro- 
cessing. 

Dynamic  random-access  memory  (DRAM):  A  memory  device  m 
which  each  cell  is  formed  from  a  Iransistor-capacitor  pair.  Called 
elynamic  because  the  capacitor  loses  its  charge  over  lime  and  each 
cell  must  be  periodically  recharged  if  il  is  lo  retain  its  data. 

Electron  tube:  An  enclosed  device  consisting  of  at  least  two  plates 
that  is  capable  of  varying  currenl  from  one  side  to  the  other  in 
response  lo  the  characteristics  of  a  signal  or  under  the  control  of 
another  ilevice.  The  most  basic  form  of  tube  having  |List  two  plates 
is  called  a  diode. 

Pitching:  The  process  of  remosing  material  (such  as  oxides  or  other 
thin  films)  by  chemical,  electidlylic,  or  |ilasma  (ion  bombardment) 
means. 

Fabless:  Refers  to  a  semiconductor  company  that  does  not  have  its  own 
wafer  manufacturing  facility  but  subcontracts  wafer  manufacturing. 

Fabrication:  In  semiconductor  manufacturing,  usually  refers  to  the 
front-end  process  of  making  de\  ices  on  semiconductor  wafers  but 
usually  does  \w\  include  the  package  assembly  (back-end)  stages. 

Inductor:  A  passive  component  lhat  opposes  changes  in  current  flow 
that  result  from  lagging  current  changes  relative  to  voltage  changes. 
Inductors  acts  as  antennas  and  interference  suppressors  to  block  oul 
signal  interlerence  in  television  sets,  radios,  stereos,  and  telecom- 
munications equipment. 

Insulator:  A  material  that  is  a  poor  conductor  of  electricity;  used  to 
separate  conductors  from  one  another  or  to  protect  personnel  from 
electricity. 

Integrated  circuit  (IC):  A  semiconductor  die  containing  multiple  ele- 
ments that  act  together  to  form  the  complete  device  circuit. 

Interconnect:  A  conductive  connection  between  two  or  more  circuit 
elements;  the  conductors  among  elements  (transistors,  resistors, 
etc.)  on  an  integrated  circuit  or  between  components  on  a  printed 
Circuit  board. 

Leadframe:  A  slamped  or  etched  metal  frame  that  provides  external 
electrical  connections  for  a  packaged  electrical  device. 

Linear  circuit:  A  circuit  whose  output  is  an  amplified  version  of  its 
inpLit  or  whose  output  is  a  predetermined  variation  of  its  input. 

Line  width:  Usually  refers  to  a  dimension  on  a  mask  or  a  leatme  on  an 
integrated  circuit. 

Lithography:  The  transfer  of  a  pattern  or  image  from  one  medium  to 
another,  as  from  a  mask  to  a  wafer.  If  light  is  used  to  effect  the 
transfer,  the  term  "photolithography"  applies.  Microlithography 
refers  to  the  process  as  it  is  applied  to  images  with  features  in  the 
submicron  range. 

Magnetron:  An  electron  tube  used  to  generate  microwave  radiation 
for  applications  that  include  telephony  and  radar. 

Microcomputer:  A  microprocessor  ct)mplete  with  stored  program 
memory  (ROM),  random-access  memory  (RAM),  and  input/output 
(I/O)  logic.  Microcomputers  can  perform  useful  work  without  addi- 
tional supporting  logic.  If  all  functions  are  on  the  same  chip,  it  is 
sometimes  called  a  microcontroller. 

Micntprocessor:  The  basic  arithmetic  logic  of  a  computer;  also  called 
a  microprocessor  unit  (MPU). 
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Monolithic  device:  A  device  whose  circuitry  is  completely  contained 

on  a  single  die  or  chip. 
Package:  The  protective  container  for  an  electronic  component,  with 

terminals  to  provide  electrical  access  to  the  components  inside. 
Passive  component:  An  electrical  component  without  "gain,"  or 

current-switching  capability.  Commonly  used  to  refer  to  resistors. 

capacitors,  or  inductors. 
Printed  circuit  board  (PCB):  A  substrate  on  which  a  predetermined 

pattern  or  printed  wiring  and  printed  element  has  been  formed. 

Also  called  a  printed  wiring  board  (PWB). 
Perfluorinated   hydrocarbons   (also   called  perfluorocarbons) 

(PFCs):  Greenhouse  gases  emitted  as  by-products  of  industrial 

processes  such  as  semiconductor  manufacturing. 
Random-access  memory  (RAM):  An  element  that  stores  digital 

information  temporarily  and  can  be  changed  as  required.  It  consti- 
tutes the  basic  (read/write)  storage  element  in  a  computer. 
Read-only  memory  (ROM):  A  computer  element  that  permanently 


stores  information  that  is  repeatedly  used,  such  as  tables  of  data 
and  characters  of  electronic  displays.  Unlike  RAM,  it  cannot  be 
altered. 

Resistor:  An  electrical  component  used  to  modify  voltage  or  cuiTent  in 
a  circuit  by  providing  resistance. 

Semiconductor:  A  material  with  the  properties  of  both  a  conductor 
and  an  insulator.  Common  semiconductors  include  silicon  and  ger- 
manium. 

Silicon  (Si):  The  basic  element  used  in  most  semiconductor  devices, 
such  as  diodes,  transistors,  and  integrated  circuits. 

Substrate:  The  material  on  which  a  microelectronic  device  is  built. 
Such  material  may  be  active,  like  silicon,  or  passive,  like  alumina 
ceramic. 

Transformer:  An  electrical  component  used  to  modify  voltage  or 
other  characteristics  between  one  circuit  and  another. 

Transistor:  An  active  semiconductor  device  with  three  electrodes  that 
may  be  either  an  amplifier  or  a  switch. 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Metalworking  Equipment 

INDUSTRY  DEFINITION  Metalworking  equipment  includes  machine 
tools  (SIC  3541,  3542),  machine  tool  accessories  (SIC  3545),  metal  cutting 
tools  (SIC  35415),  special  dies  and  tools  (SIC  3544),  power-driven  hand  tools 
(SIC  3546),  and  welding  apparatus  (SIC  3548).  Trade  patterns  in  1998  for  this 
industry  are  presented  in  Table  17-1. 


MACHINE  TOOLS 


A  machine  tool  is  a  power-driven,  not  hand-held  machine  used 
to  cut,  form,  or  shape  metal.  The  industry  consists  of  about 
16  primary  product  groups  undertwo  codes:  SIC  3541,  metal 
cutting  machines,  and  SIC  3542,  metal  forming  machines. 

Global  Industry  Trends 

Worldwide  production  of  machine  tools  was  estimated  to  have 
declined  in  1998  and  1999  (see  Table  17-2).  The  major  under- 
lying factors  were  the  depressed  economies  in  Asia  and  South 
America.  Before  the  financial  crises,  the  countries  in  those 
regions  had  the  fastest-growing  demand  for  machine  tools. 


Exports  to  those  countries  of  products  made  with  machine  tools 
contributed  to  the  robust  growth  of  the  global  machine  tool 
industry. 

In  1998  and  1999.  the  weakness  of  the  world  economy  led  to 
significant  excess  capacity  in  many  manufacturing  sectors, 
negating  the  need  for  machine  tools  for  new  production  lines. 
The  slumping  world  economy  also  precipitated  lower  profits 
and  decreased  capital  outlays  for  investments  in  new  capital 
equipment  such  as  machine  tools.  Many  of  the  high-technology 
consuming  sectors  were  still  expanding,  but  at  slower  rates. 

The  globalization  of  many  manufacturing  industries,  which 
has  led  to  increased  price  competitiveness,  has  benefited 
machine  tool  manufacturers  around  the  world.  As  a  result  of  the 


TABLE  17-1:    U.S.  Trade  Patterns  in  Selected  Metalworking  Machinery^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region'' 

Value' 

Share,  % 

NAFTA 

2,149 

38 

NAFTA 

785 

9 

Latin  America 

449 

8 

Latin  America 

70 

1 

Western  Europe 

1,558 

27 

Western  Europe 

3,462 

38 

Japan/Chinese  Economic  Area 

746 

13 

Japan/Chinese  Economic  Area 

4,310 

47 

Other  Asia 

425 

7 

Other  Asia 

275 

3 

Rest  of  world 

384 

7 

Rest  of  world 

290 

3 

World 

5,711 

100 

World 

9,192 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

1,397 

24 

Japan 

3,275 

36 

Mexico 

752 

13 

Germany 

1,387 

15 

United  Kingdom 

371 

6 

Canada 

572 

6 

Germany 

371 

6 

Taiwan 

569 

6 

Japan 

296 

5 

China 

427 

5 

'  SIC  3541,  3542,  3545,  3546,  3548. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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TABLE  17-2:    Machine  Tools  (SIC  3541,  3542)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments^ 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

5,102 
3,618 
1,484 

5,231 
3,518 
1,713 

5,366 
3,672 
1,694 

6,089 
4,065 
2,024 

6,357 
4,143 
2,213 

6,910 

6,530 

5,812 

5,766 

-5.5 

-11.0 

-0.8 

-2.4 

Value  of  shipments  (1992$) 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

5,102 
3,618 
1,484 

5,152 
3,476 
1,676 

5,196 
3,579 
1,617 

5,695 
3,817 
1,877 

5,771 
3,770 
2,001 

6,123 

5,633 

4,957 

4,858 

-8.0 

-12.0 

-2.0 

-4.2 

Total  employment  (thousands) 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

39.9 
27.4 
12.5 

38.0 
25.3 
12.7 

37.1 
24.0 
13.1 

40.4 
27.0 
13.4 

40.4 
26.9 
13.5 

Production  workers  (thousands) 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

23.3 
15.4 
7.9 

22.3 
14.5 
7.8 

22.0 
13.7 
8.3 

24.5 
16.0 
8.5 

24.7 
16.2 
8.5 

Average  hourly  earnings  ($) 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

15.34 
15.54 
14.93 

15.72 
15.75 
15.68 

16.16 
16.31 
15.91 

16.25 
16.26 
16.24 

16.74 
16.85 
16.52 

Capital  expenditures 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

124 
83 
41 

96 
63 
33 

131 
106 
25 

190 
134 
56 

169 
117 
52 

Product  data 

Value  of  shipments^ 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

4,521 
3,093 
1,428 

4,524 
2,915 
1,609 

5,098 
3,435 
1,663 

5,747 
3,906 
1,841 

6,088 
4,082 
2,006 

6,618 

6,254 

5,566 

5,521 

-5.5 

-11.0 

-0.8 

-2.4 

Value  of  shipments  (1992$) 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

4,521 
3,093 
1,428 

4,455 
2,881 
1,574 

4,934 
3,347 
1,587 

5,375 
3,668 
1,707 

5,528 
3,714 
1,814 

5,865 

5,396 

4,748 

4,653 

-8.0 

-12.0 

-2.0 

-4.2 

Trade  data 

Value  of  imports 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

2,350 
1,681 
669 

2,621 
1,882 
739 

3,445 
2,385 
1,060 

4,456 
3,101 
1,354 

4,837 
3,415 
1,422 

5,377 
3,816 
1.562 

5,782 
4,110 
1,673 

4,972 

5,320 

7.5 
7.7 
7.1 

-14.0 

7.0 

2.4 

Value  of  exports 

3541  Metal  cutting  machines 

3542  Metal  forming  machines 

1,902 
1,017 
885 

1,804 
975 
329 

2,258 
1,353 
905 

2,412 
1,350 
1,061 

2,753 
1,662 
1,090 

2,983 
1,768 
1,215 

2,944 
1,692 
1,251 

2,708 

2,843 

-1.3 
-4.3 
3.0 

-8.0 

5.0 

0.8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
Forecast. 
'  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


need  to  cut  cosl.s  and  de\'elop  improved  and  innovative  prod- 
ucts, many  manufacturers  must  invest  in  the  advanced  technol- 
ogy incorporated  in  machine  tools. 

Japan  remains  the  largest  machine  tool  producer,  followed 
by  Germany  and  the  United  States.  Other  major  producing 
countries  include  Italy.  Switzerland,  Taiwan,  China,  the  United 
Kingdom,  France,  and  South  Korea.  Japan,  the  United  States, 
and  the  European  Union  (EU)  producers  dominate  the  high  end 
of  the  market  hut  have  been  overtaken  by  Taiwan,  China,  and 
South  Korea  in  producing  commodity-type  machine  tools.  The 
industrialized  countries  have  an  advantage  in  quality  and  ser- 
vice but  have  a  hard  time  competing  on  a  price  basis  because  ot 
their  higher  costs  of  production. 

Competition  among  the  world's  machine  tool  manufacturers 
is  fierce.  To  better  serve  customers  in  the  larger  developing 


countries,  many  Japanese.  European,  and  American  manufac- 
turers are  establishing  overseas  operations  in  China,  Thailand, 
Indonesia,  India,  and  Brazil.  Their  operations  include  service 
centers,  distribution  centers,  and  manufacturing  facilities. 
Many  of  those  operations  serve  burgeoning  automotive  indus- 
tries in  those  countries. 

Overview  of  the  U.S.  Machine  Tool  industry 

Despite  the  sharp  drop  in  shipments  in  1999,  the  U.S.  machine 
tool  industry  is  relatively  healthy.  The  industry  is  characterized 
by  sharp  swings  in  demand  for  machine  tools.  The  decline  in 
1999  followed  a  period  of  relatively  high  levels  of  shipments. 
The  number  of  industry  establishments  is  about  600.  There  con- 
tinue to  be  a  number  of  mergers  and  acquisitions,  but  their  fre- 
quency has  fallen  off.  The  U.S.  industry  has  about  40,000 
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employees,  and  plants  are  eoncentialed  in  the  midwest  and 
northeast.  The  stales  with  the  largest  concentrations  are  Ohio, 
Michigan,  and  Illinois. 

The  industry's  customer  base  conliiuies  to  follow  historical 
patterns,  with  the  exception  of  the  job  shop  sector,  which  has 
increased  in  importance  in  recent  years.  The  automotive  sector 
remains  the  industry's  largest  customer  group,  followed  by  the 
job  shop  and  aerospace  sectors.  The  appliance  and  off-highway 
and  const.uction  machinery  industries  are  al.so  significant  mar- 
kets. The  medical  equipment  industry  is  one  of  the  fastest- 
growing  customer  groups. 

The  composition  of  the  industry  changed  during  the  I99()s 
as  a  result  of  consolidation  and  foreign  investment  in  U.S. 
machine  tool  comjianies.  A  spate  of  buyouts  and  acc|uisitions 
occurred,  and  a  number  of  privately  held  companies  became 
publicly  owned.  A  wave  of  investment  in  the  United  States  by 
the  European  automotixe  industry  precipitated  similar  invest- 
ments by  Riiropean  machine  tool  producers,  which  established 
U.S.  production  facilities  to  supply  their  primary  customer 
group.  Japanese  investment  also  picked  up  in  the  first  half  of  the 
decade,  driven  by  the  strong  yen.  The  newcomers  Joined  a  con- 
tingent of  Japanese  machine  tool  manufacturers  that  had  estab- 
lished U.S.  production  facilities  in  the  lySOs  in  response  to  LI.S. 
import  restrictions  that  later  were  lifted. 

A  strong  commitment  to  exporting  and  the  sustained  expan- 
sion of  the  U.S.  economy  are  key  elements  in  the  machine  tool 
industry's  newfound  stability.  Changes  in  the  automotive  sector 
are  also  imjiortant.  The  automotive  industry  is  far  less  cyclical 
liian  it  was  in  the  past.  Automakers  are  undertaking  more  fre- 
quent and  less  extensive  design  changes  and  are  becoming  glob- 
alized, tailoring  their  products  to  individual  markets.  This  has  led 
to  ongoing  investment  programs  rather  than  concentrated  pur- 
chasing cycles.  The  increasing  globalization  of  the  automotive 
sector  is  encouraging  a  similar  trend  among  machine  tool  suppli- 
ers. U.S.  machine  tool  companies  are  increasing  their  worldwide 
presence,  often  tlirough  joint  ventures,  cooperative  agreements, 
and  strategic  alliances.  The  countries  that  have  attracted  the  most 
investment  are  Mexico,  Brazil,  hidia.  and  China. 

Domestic  Trends  and  Factors  Affecting  U.S. 
Industry  Growth 

Advances  in  technology  are  effecting  major  changes  in  the  U.S. 
machine  tool  industry.  The  computerization  of  the  industry  is 
leading  to  rapid  improvements  in  existing  machine  tool  product 
lines  and  the  development  of  new  products.  Machine  tool  pro- 
ducers are  manufacturing  products  with  vastly  expanded  capa- 
bilities and  a  significant  improvement  in  precision.  The 
shortage  of  skilled  labor  and  the  relatively  high  cost  of  labor  are 
driving  the  demand  for  machine  tools  with  greater  flexibility 
that  are  programmable  to  replace  or  reduce  the  need  for  more 
sophisticated  operators. 

The  increased  competitiveness  of  major  consuming  indus- 
tries such  as  the  automotive  and  job  shop  sectors  is  driving  the 
demand  for  more  sophisticated  machines.  End  users  are  invest- 
ing in  machine  tools  that  offer  increased  performance,  flexibil- 
ity, and  productivity. 


Rajiidly  changing  consumer  tastes  and  shorter  product  life 
cycles  are  driving  the  demand  for  machine  tools  with  greater 
flexibility.  Manufacturers  need  machine  tools  that  are  con- 
ducive to  short  changeover  times  for  small-lot  production.  End 
users  increasingly  are  buying  machining  centers  capable  of 
performing  a  range  of  functions  with  minimal  setup  times. 
Machining  and  turning  centers  are  in  many  cases  replacing  two 
to  three  machines  as  a  result  of  the  more  advanced  technology 
available.  Machining  centers  can  be  more  easily  integrated  into 
production  lines.  Traditional  transfer  line  technology  often  is 
being  replaced  by  the  technology  incorporated  in  these  more 
tlexible  machines  and  the  use  of  less  expensive  manufacturing 
cells.  Some  of  the  greatest  growth  in  demand  for  machine  tools 
is  coming  from  the  job  shop  sector,  which  is  expanding  as  a 
result  of  outsourcing  by  large  manufacturers. 

Demand  for  high-speed  machining  technology  is  coming 
from  a  range  of  user  industries.  This  technology  is  used  increas- 
ingly by  the  aerospace,  automotive,  and  die  and  mold  industries 
to  machine  aluminum.  Use  of  the  technology  is  expected  to 
grow  steadily  as  producers  across  the  manufacturing  sector  face 
increasing  pressure  to  improve  accuracy,  efficiency,  and  pro- 
ductivity. Environmental  concerns  also  are  driving  investment 
and  research  in  new  technology.  Many  end  users  are  asking  for 
machines  that  produce  less  waste  and  are  less  dependent  on 
coolants  and  other  fluids  that  have  environmental  and  health 
ramifications. 

Machine  tool  builders  are  developing  new  machining  tech- 
niques to  handle  the  increasing  use  of  alternative  materials  in 
place  of  traditional  metal.  In  addition  to  the  automotive  and 
aerospace  sectors,  there  is  an  increased  use  of  exotic  metals  as 
well  as  polymers  such  as  cast  nylon  and  plastics  by  more  and 
more  industries.  These  newer  materials  also  have  unique 
machining  requirements  not  possible  on  many  conventional 
machine  tools. 

Soine  nontraditional  cutting  methods  are  gaining  ground  on 
traditional  methods.  There  is  an  increased  use  of  lasers  as  well 
as  electrical  discharge  machining  (EDM)  and  waterjet  machin- 
ing. These  technologies  currently  represent  niche  markets  but 
have  the  potential  for  significant  growth. 

Advances  in  control  technology  are  contributing  to 
improvements  in  machining  precision,  flexibility,  and  speed. 
Personal  computer  (PC)-based  controls  have  the  advantage  of 
being  easy  to  upgrade  when  there  are  advances  in  software 
technology.  Another  advantage  is  that  more  machine  functions 
can  be  addressed  by  machine  operators,  giving  operators 
greater  flexibility. 

Environmental  issues  remain  a  concern  for  the  U.S.  machine 
tool  industry.  Fluids,  mist,  and  metal  scrap  are  three  of  the 
larger  environmental  issues  the  industry  is  dealing  with.  Dry 
cutting  is  a  process  that  is  being  used  to  help  address  fluid  and 
mist  problems.  To  reduce  the  need  for  fluids,  drill  bits  and  other 
cutting  tools  are  being  treated  with  heat-resistant  coadngs  such 
as  diamond,  cubic  boron  nitride,  and  titanium-aluminum- 
nitride.  Dry  machining  methods  and  improved  cutting  tool  con- 
figurations are  resulting  in  higher  metal  removal  rates  and 
better  part  geometry. 
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Global  Market  Prospects 

World  dciiiaiid  tor  U.S.  metal  cutting  and  metal  forming 
machine  tools  declined  in  1998  and  1999  as  a  result  of  the  finan- 
cial crises  in  several  Asian  and  South  American  economies. 
There  was  a  decline  in  world  exports  of  machine  tools  to  those 
markets  and  sharp  drops  in  exports  of  machinery  and  equipment 
from  major  machine  tool  consuming  industries.  With  the  global- 
ization of  the  world's  machine  tool  industries  and  markets,  many 
machine  tool  companies  have  become  dependent  on  exports. 
U.S.  exports  cunently  account  for  about  40  percent  of  U.S.  pro- 
duction of  machine  tools.  However,  many  small  and  medium- 
size  companies  with  limited  resources  focus  only  on  a  limited 
number  of  markets. 

Currently  there  are  strong  competitive  pressmes  because  of 
the  weak  world  demand  for  machine  tools.  The  ability  of  U.S. 
companies  to  win  orders  for  their  tools  depends  on  a  number  of 
factors  in  addition  to  the  capabilities  of  their  machines.  Price  is 
an  important  factor,  and  the  course  of  foreign  exchange  rates 
will  play  a  major  role  in  the  ability  of  U.S.  machine  tool  com- 
panies to  increase  their  exports.  The  ability  to  offer  competitix  e 
financing  is  a  critical  factor  in  competing  with  foreign  competi- 
tors, especially  in  developing  countries.  European  and  Japanese 
machine  tool  companies  often  have  access  to  financing  that 
U.S.  firms  cannot  provide. 

There  are  other  obstacles  that  U.S.  machine  tool  pniduccrs 
must  overcome  in  developing  foreign  markets.  U.S.  export  con- 
trols have  a  significant  impact  on  the  ability  of  U.S.  machine 
tool  companies  to  sell  in  some  foreign  markets.  The  ability  to 
service  the  machine  ion\s  is  another  critical  factor  in  winning 
export  contracts.  U.S.  machine  tool  manufacturers  must  be  able 
to  establish  some  form  of  local  representation  in  order  to  be 
accepted  in  foreign  markets. 

Machine  tool  exports  declined  an  estimated  8  percent  to 
$2,708  million  in  1999  (see  Table  17-2).  Exports  of  metal  cut- 
tmg  machine  tools  declined  roughly  10  percent,  and  those  ol 
metal  forming  machine  tool  declined  5  percent.  Mexico  replaced 
Canada  as  the  largest  purchaser  of  U.S.  machine  tool  exports  in 
1999.  Exports  to  Mexico  increased  a  projected  18  percent,  w  hile 
exports  to  Canada  dropped  18  percent.  Machine  tool  exports  to 
the  EU.  which  accounted  for  26  percent  of  the  total,  declined 
about  2  percent  in  1999.  Asia  accounted  for  25  percent  of  total 
machine  tool  exports.  Exports  to  Asian  markets  dropped  an  esti- 
mated 7  percent  in  1999  after  an  I  I  percent  decline  in  1998.  The 
export  markets  ranked  third  to  tenth  were  United  Kingdom,  Ger- 
many. Japan.  Taiwan,  China.  France,  Brazil,  and  South  Korea. 
U.S.  machine  tool  exports  to  France  and  Brazil  increased  1 7  per- 
cent and  42  percent,  respectively,  while  the  value  of  exports  to 
the  other  six  markets  registered  a  decline.  Venezuela  and 
Switzerland  dropped  out  of  the  top  10  markets  after  declines  of 
approximately  80  percent  and  40  percent,  respectively. 

With  the  expected  recovery  t)f  their  economies,,  the  newly 
industrializing  countries  of  Asia  and  South  America  are 
expected  to  have  the  fastest-growing  demand  for  machine  tools. 
The  trend  toward  globalization  in  a  wide  range  of  industries, 
particularly  the  automotive  sector,  will  ensure  continued 


growth  in  offshore  demand  for  capital  equipment.  Global  man- 
ufacturers are  building  plants  throughout  the  world  to  supply 
markets  from  local  operations. 

Mexico.  Mexico  has  been  one  of  the  U.S.  machine  tool  indus- 
try's most  important  export  markets  for  many  years.  With  the 
recovery  of  Mexico's  economy.  U.S.  exports  to  that  countrv 
boomed  in  1999.  U.S.  machine  tool  exporters  have  a  competi- 
tive adv  antage  in  Mexico  over  other  major  foreign  machine  tool 
manufacturers  because  of  the  lower  tariff  rates  they  face  as  a 
result  of  the  North  American  Free  Trade  Agreement  (NAFTA  ). 
Under  NAFTA,  various  U.S. -built  machine  tool  products  ha\c 
received  immediate  duty-free  status,  and  the  remaining  dutic- 
are  being  phased  out.  Tariffs  on  machine  tools  from  non 
.NAFTA  members  range  from  10  to  20  percent. 

Ambitious  investment  plans  for  the  Mexican  automotive 
appliance,  and  heavy  equipment  industries  bode  well  for  the 
continued  strength  of  U.S.  machine  tool  exports.  New  automo- 
tive plants  are  being  built  to  meet  expected  future  growth  in 
automobile  demand.  Mexico's  automotive  parts  sector  also  is 
undergoing  a  strong  expansion. 

China.  With  Asia's  ongoing  recovery  from  the  financial  cri- 
sis, prospects  for  U.S.  machine  tool  exports  to  China  are 
improving.  That  country's  plans  to  accelerate  domestic  manu- 
facturing are  still  on  track.  The  level  of  U.S.  machine  tool 
exports  to  China  from  1997  to  1999  was  significantly  below  the 
lev  el  reached  in  1996.  but  the  agreement  China  reached  with  the  ' 
United  States  to  reduce  tariff  rates  on  a  wide  range  of  products 
should  stimulate  expanded  machine  tool  exports  to  China.  " 

Brazil.    Bra/il  and  the  other  counlrK  s  in  the  Southern  Cone  ' 
region  hold  significant  potential  for  U.S.  machine  tool  exports,  i 
Efforts  are  under  way  in  Brazil  and  many  other  South  American  ! 
countries  to  revamp  domestic  industries  by  lifting  import') 
restrictions  and  lowering  tariffs  and  other  barriers  to  trade.  All^ 
these  actions  are  favorably  affecting  demand  for  machine  tool* 
imports.  Brazil  has  a  population  of  over  170  million,  and  its  i 
overall  economy  is  healthy.   Its  current  political  stability'! 
enhances  its  potential.  'I 
The  depressed  U.S.  demand  for  machine  tools  in  1999  had  anl 
impact  on  imports  of  machine  tools,  which  declined  an  estimated^ 
14  percent.  Despite  a  \5  percent  drop  in  imports  from  Japan  in^ 
1999.  Japan  remains  the  largest  foreign  supplier  to  the  U.S.  mar-s 
ket.  with  a  42  percent  share  of  machine  tool  imports.  Germany 
remained  the  second  largest  supplier  with  a  16  percent  share.  The, 
third  to  tenth  largest  suppliers  were  Canada  (8  percent),  Taiwan 
(6  percent),  Switzerland  (5  percent),  Italy  (5  percent).  United' 
Kingdom  (3  percent).  South  Korea  (3  percent).  China  (2  percent),' 
and  France  ( 1   percent).  Imports  from  Canada  and  China 
increased  an  estimated  2  percent  and  7  percent,  respective  I  >■.  and 
declines  were  registered  for  the  other  six  countries. 


U.S.  Industry  Growth  Projections 

U.S.  machine  tool  product  shipments  in  constant  dollars 
dropped  an  estimated  12  percent  in  1999.  The  decline  wajl  1*^15 
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allribiilablc  largely  lo  the  liiiaiKial  crises  in  Asia  and  South 
America,  which  severely  weakened  the  economies  ol  many 
countries  and  led  to  sharp  drops  in  exports  of  machine  tools  lo 
those  regions.  Domestic  demand  was  also  weak,  particularly 
from  sectors  that  had  been  registering  large  increases  in 
exports  to  the  Asian  and  South  American  markets.  Demand 
from  the  automotive  sector,  the  largest  nUichine  tt)ol  end  user, 
softened  with  the  leveliiig  off  of  automotive  production. 
Machine  tool  shipments  to  the  farm  machinery  and  aerospace 
industries  were  particularly  weak.  Other  major  consumers 
include  the  appliance,  construction  machinery,  and  job  shop 
industries.  The  strength  of  the  construction  industry  benefited 
machine  tool  builders  lor  the  appliance  and  construction 
machinery  sectors.  The  growth  of  the  job  shop  industry  and  its 
investment  in  new  high-technology  equipment  to  improve 
quality  and  precision  have  led  to  increased  shipments  lo  that 
.sector. 

The  U.S.  machine  tool   industry   is  showing  signs  of 
rebounding  from  the  drop  in  product  shipments  in  I'-^yV.  but 
constant  dollar  shipments  are  still  expected  to  decline  about  2 
percent  in  the  year  2()()()  (see  Table  17-2).  Weak  demand  from 
i  many  foreign  markets  and  relatively  low  capacity  utilization 
!  rates  in  most  major  machine  tool  consuming  industries  are  the 
major  reasons  for  the  expected  decline.  Little  growth  is 
expected  in  demand  from  the  automotive  sector  as  production 
levels  register  little  if  any  growth  in  2(X)().  and  there  are  few 
plans  for  new  production  lines.  A  bright  spot  is  the  expected 
continued  strong  demand  from  the  }ob  shop  industry.  In  their 
drive  to  remain  competitive,  many  job  shops  will  continue  to 
upgrade  their  machining  capabilities.  The  trend  toward  out- 
sourcing by  major  manufacturing  sectors,  particularly  the 
automotive  industry,  is  expected  to  contribute  to  an  expansion 
1    of  the  job  shop  industry  and  lead  to  increased  demand  for 
1    machine  tools.  Machine  tool  demand  from  farm  machinery 
I    manufacturers  and  aerospace  companies  is  expected  to  remain 
,1    weak  in  the  year 

,  ''  U.S.  machine  tool  manufacturers  can  expect  moderate 
\  growth  in  shipments  in  the  period  2()()()-2()()4.  Projections  call 
for  average  annual  growth  of  }  to  4  percent.  The  rising  demand 
n  for  capital  equipment  will  be  driven  by  manufacturers'  need  to 
d  improve  productivity  and  invest  in  labor-saving  equipment, 
in  Price  increases  will  be  virtually  nonexistent  as  manufacturers 
f.  continue  to  place  strong  pressure  on  machine  tool  suppliers. 
i\  The  metal  cutting  sector  is  expected  to  be  somewhat  stronger 
lie  than  the  metal  forming  sector. 

an  Prospects  for  export  markets  are  mixed.  Some  export  mar- 
e(l  ikets  showed  signs  of  rebounding  in  1999,  but  other  markets 
III,  iremain  depressed.  Exports  to  Canada  are  expected  to  improve 
ma  land  shipments  to  Mexico  are  expected  to  continue  to  expand, 
'but  not  at  the  rate  registered  in  1999.  The  forecast  is  for  exports 

I to  increase  5  percent  in  2000  compared  with  1999. 
Richard  Reise,  U.S.  Department  of  Commerce,  Office  of 
(Energy,  Infrastructure  and  Machinery,  (202)  482-3489,  Novem- 
iber  1999. 


The  machine  tool  accessories  subsector  (SIC  3545)  (NAICS 
333515)  includes  establishments  engaged  primarily  in  man- 
ufacturing cutting  tools;  machinists'  precision  measuring 
tools  such  as  comparators  and  micrometers;  and  work  and 
tool  holders,  including  vises,  attachments,  and  accessories 
for  machme  tools  and  other  metalworking  machinery.  The 
cutting  tool  subsector  (SIC  35451)  is  the  largest  subsector  in 
this  industry.  Metal  cutting  tools  perform  the  actual  cutting 
operation  for  a  machine  tool  and  require  frequent  replace- 
ment and  resharpening.  They  include  drills,  taps,  reamers, 
and  various  forms  of  indexable  inserts.  An  insert  is  a  form  of 
tool  with  two  or  more  cutting  edges  that  can  be  repositioned 
quickly  during  the  machining  process. 

Global  Trends 

The  principal  markets  for  machine  tool  accessories  are  in  the 
industrialized  countries,  which  account  for  the  large  majority  of 
machine  tool  sales.  Most  cutting  tools  are  supplied  by  locally  or 
regionally  based  manufacturers  and  distributees.  Hach  leading 
international  market  has  developed  a  discrete  set  of  principal  sup- 
pliers that  often  are  internally  based.  Consequently,  export  oppor- 
tunities for  U.S. -based  manufacturers  of  cutting  tools  have  been 
limited,  and  most  U.S.  production  has  been  destined  for  domes- 
tic markets  or  the  NAFTA  pailners.  In  an  effort  to  expand  sales  in 
foreign  markets.  U.S.  manufacturers  have  begun  to  establish 
more  international  stocking  points  and  acquire  foreign  compa- 
nies that  can  provide  the  service  and  parts  needed  to  maintain  an 
effective  presence  in  a  foreign  market.  The  U.S.  industry  antici- 
pates expandetl  export  opportunities  for  precision  tools. 

Domestic  Trends 

.lob  shops  account  for  a  large  share  of  cutting  tool  sales  in  the 
domestic  market.  The  major  end  user  of  these  tools  is  the  auto- 
motive industry.  Other  leading  customers  for  cutting  tools 
include  manufacturers  of  industrial  machinery,  aircraft,  off-road 
vehicles,  white  goods,  tools  and  dies,  and  electrical  machinery. 

The  preeminence  of  small  business  in  this  industry  is  clearly 
shown  in  the  si/e  and  distribution  oi'its  establishments.  Employ- 
ing a  significant  portion  of  its  workforce  in  small  machine  shops, 
the  industry  repoiled  total  1997  employment  of  47,800  employ- 
ees, of  whom  .^4.7(J()  were  production  workers  (see  Table  1 7-3).  hi 
1997,  the  industry  consisted  ol  1 ,8 1 6  companies  w  ith  1 .9 1 6  estab- 
lishments. Only  499  establishments  reported  having  more  than  20 
employees  and  only  1 1)8  reported  having  more  than  100  in  1997. 
The  production  of  machine  tool  accessories  is  concentrated  in  the 
Great  Lakes  states,  with  Michigan  the  leading  producer  state  (349 
establishments  and  8,582  employees),  followed  by  Illinois  ( 189 
establishments  and  5,281  employees)  and  Ohio  (179  establish- 
ments and  4,837  employees).  The  rest  of  the  top  producer  states 
ranked  by  total  employment  are  California,  Pennsylvania.  South 
Carolina,  Wi.sconsin,  Massachusetts,  and  Connecticut. 

Metal  cutting  tools  constitute  the  largest  product  class  in  this 
industry,  averaging  50  to  55  percent  of  product  shipments. 
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TABLE  17-3:    Machine  Tool  Accessories  (SIC  3545)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000^ 

97-98 

98-99 

99—00 

Industry  data 

Value  of  shipments^ 

3,844 

4,003 

4,698 

5,341 

5,893 

5,336 

5,704 

6,040 

6,310 

6.9 

5.9 

4.5 

1.7 

Value  of  shipments  (1992$) 

3  844 

3  940 

4  548 

^  mn 
o,uou 

0,^+  1  D 

4,  /D  1 

C  1  "7C 
O,  1  /D 

o,zyy 

A  P 
4.0 

o.  / 

—0.5 

Total  employment  (thousands) 

43.3 

43.3 

46.7 

51.1 

55.6 

47.8 

Production  workers  (thousands) 

30.6 

30.5 

32.7 

35.8 

39.3 

34.7 

Average  hourly  earnings  ($) 

12.03 

12.79 

12.48 

12.46 

13.06 

Capital  expenditures 

144 

164 

188 

245 

283 

Product  data 

Value  of  shipments'" 

3,606 

3,798 

4,401 

4,864 

5,146 

4,958 

5,316 

5,655 

5,927 

7.2 

6.4 

4.8 

3.6 

Value  of  shipments  (1992$) 

3,606 

3,739 

4,260 

4,580 

4,730 

4,276 

4,494 

4,683 

4,819 

5.1 

4.2 

2.9 

0.5 

Trade  data 

Value  of  imports 

535 

613 

741 

908 

935 

1,001 

1,139 

1,179 

1,226 

13.8 

3.5 

4.0 

7.0 

Value  of  exports 

427 

586 

661 

771 

856 

905 

919 

1,010 

1,071 

1.5 

9.9 

6.0 

5.8 

'  Estimate  except  imports  and  exports. 
*  Estimate. 
^  Forecast. 

'  Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 


Demand  for  metal  cutting  tools  is  closely  linked  to  pi\)diiction 
levels  for  the  machine  tool  industry.  Technological  advancement 
in  the  cutting  tool  industry  also  is  closely  linked  to  the  demands 
of  the  machine  tool  industry  for  new  and  improved  technoK>gy, 
including  competitive  pressures  to  increase  productivity. 

Metal  cutting  tools  are  divided  into  standards  and  specials. 
In  1998.  69  percent  of  all  tooling  manufactured  was  standards 
and  31  percent  was  specials,  closely  approximating  the  histor- 
ical 70-30  ratio  between  the  two  types.  A  large  percentage  of 
small  shops  (those  with  25  or  fewer  employees)  specialize  in 
producing  special  tooling.  The  larger  manufacturers  (those 
with  over  100  employees)  concentrate  on  standard  tooling. 

The  impact  of  technology  on  the  value  of  product  ship- 
ments has  gone  in  two  opposite  directions.  High-technology 
products  usually  carry  higher  unit  prices  and  tend  to  increase 
the  value  of  product  shipments;  conversely,  cutting  tools  have 
become  more  efficient  and  productive  and  have  a  longer  life 
span.  In  addition,  the  industry  has  witnessed  advances  in  cast- 
ing technology  and  the  greater  use  of  near  net  shapes,  which 
reduces  the  need  for  metal  removal  and  thus  for  cutting  tools. 
Manufacturing  the  products  without  the  use  of  coolants  has 
gained  increasing  interest  in  light  of  environmental  concerns. 

Mergers  and  Consolidations 

The  principal  U.S. -based  and  foreign-based  producers  of 
metal  cutting  tools  have  engaged  in  a  round  of  mergers  and 
consolidations  in  the  past  3  years  that  has  reshaped  the  indus- 
try significantly.  This  activity  has  taken  several  different 
forms.  In  addition  to  conventional  acquisitions  within  the 
industry,  some  metal  cutting  tool  companies  have  purchased 
firms  outside  the  industry  and  some  have  been  purchased  by 
machine  tool  manufacturers.  The  latter  mergers  have  altered 
the  traditional  relationship  between  producers  of  machine 
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tools  and  suppliers  of  metal  cutting  tools.  Such  mergers  are 
driven  partly  by  the  increasing  tendency  of  cutting  tool  tech- 
nology to  dictate  developments  in  the  machine  tool  industry 
rather  than  vice  versa. 

Projections  of  Industry  and  Trade  Growth  for 
the  Next  1  and  5  Years 

After  declining  in  1997,  both  product  and  industry  shipments  of  ■; 
machine  tool  accessories  resumed  a  pattern  of  modest  growth,  i 
Product  shipments  of  machine  tool  accessories  were  estimated  , 
to  have  risen  by  4.2  percent  in  1999  to  $4.6X3  billion  in  constant 
1992  dollars.  Slower  growth  in  product  shipments  for  machine  ■ 
tool  accessories  is  expected  tor  (he  year  2000,  with  a  forecast  of 
a  2.9  percent  increase  to  $4,819  billion  in  constant  1992  dollars. 
Over  the  5  year  period  2000-2004,  both  industry  and  product  ^, 
shipments  should  continue  to  achieve  steady  growth,  rising  at  1: 
an  annual  average  rate  of  4  percent  (see  Table  17-3).  > 

As  was  noted  earlier,  international  trade  remains  limited  in 
some  segments  of  this  industry,  especially  the  cutting  tool  seg- 
ment, in  which  suppliers  traditionally  have  been  located  close  to 
their  customers.  Most  exports  consist  of  high-value  iteins  (i.e.. 
ct)ordinate  measuring  machines,  comparators)  and  work  and  tool 
holders,  although  expanding  exports  of  cutting  tools  are  contribut- 
ing to  the  growing  two-way  trade  in  inachine  tool  accessories. 

After  a  steep  1 3.8  percent  jump  to  a  record  $  1 .  1 39  billion  in 

1998,  U.S.  imports  of  machine  tool  accessories  slowed  in  the 
tlrst  half  of  1999.  Estimates  are  for  an  increase  of  3.5  percent  in  : 

1999,  which  is  projected  to  be  followed  by  a  4  percent  rise  in^ . 
the  year  2000.  U.S.  exports  of  machine  tool  accessories  are  esti-^3 
mated  to  have  risen  almost  10  percent  in  1999,  reaching  a,  " 
record  level  of  $1.01  billion,  and  are  forecast  to  show  a  further! : 
6  percent  increa.se  in  cu-rent  dollars  to  reach  $1.07  billion  in 
2000  (see  Table  17-3). 


Global  Market  Prospects 

The  metal  ciittinj:  tool  sogmcnl  ol  the  nuichiiie  tool  aecessories 
industry  is  largely  a  doiiieslie  iiuiiistry,  with  imports  amouiiliniz 
to  ahoiit  $100  million  per  year  ami  exports  amounting  to  an  esti- 
mated $62.3  nullion  in  1999.  Although  both  export  trade  and 
import  ti  ade  in  this  segment  of  the  industry  rose  4  to  3  pereent 
per  aiuuim  through  the  199()s.  future  trade  growth  is  expeeted  to 
be  modest.  The  primaiy  market  lor  metal  cutting  tools  remams 
small  metalworking  shops  in  both  foreign  and  domestic  mar- 
kets, I'hese  small  shops  often  prefer  to  source  tooling  from 
local  or  long-established  suppliers  that  can  work  within  a  pat- 
tern t)f  occasional  t)rders  or  "just-in-time"'  shipments.  The  vol- 
ume and  frequency  of  many  such  individual  oiders  are  often 
below  the  level  at  which  the  product  can  be  exported  profitably. 
The  amenability  oi  metal  cutting  tools  to  air  shipment  enhances 
the  prospects  for  increased  exports.  The  increased  use  of  for- 
eign stocking  points  should  help  facilitate  export  growth. 

Exports  in  the  metal  cutting  tool  segment  of  the  industry  are 
focused  primarily  on  NAFTA  markets  and  the  Japanese  market. 
In  1999.  nearly  4.^  percent  ($42  million)  of  this  segment's 
exports  went  to  Mexico,  and  another  2?  percent  ($2.^  million) 
went  to  Canada.  After  Japan  ($10  million),  the  remainder  of  the 
top  10  markets  in  this  segment  together  accounted  for  approxi- 
mately $20  million  in  total  U.S.  exports.  On  the  import  side. 
Japan  has  long  been  the  leading  source  for  U.S.  cutting  tool 
imports,  totaling  an  estimated  $.'>6  million  in  1999.  double  the 
$28  million  of  second-place  China.  Other  leading  U.S.  cutting 
tool  import  sources  were  Taiwan  ($22  million),  Switzerland 
($16  million),  Germany  ($9  million),  the  United  Kingdom  ($7 
million).  South  Korea  ($4  million),  Thailand  ($.^  million). 
France  ($3  million),  and  Canada  ($^  million.) 

Edward  D.  Abrahams,  U.S.  Department  of  Commerce.  Office 
of  Energy,  Infrastructure,  and  Machinery,  (202)  482-0312, 
November  1999. 

POWER-DRIVEN  HAND  TOOLS 


The  power-driven  hand  tool  industry  (SIC  3546,  NAICS  333991) 
consists  of  manufacturers  of  hand-held  and  portable  electric 
and  nonelectric  power  tools.  These  tools  include  corded  and 
cordless  (battery-powered)  electric  tools,  pneumatic  and 
hydraulic  tools,  powder-actuated  tools,  and  gasoline- 
powered  and  electric  chain  saws.  Stationary  woodworking 
tools  are  classified  under  SIC  3553.  Hand  and  edge  tools 
are  classified  under  SIC  3423.  Gasoline  and  electric 
trimmer/brushcutters,  hand-held  and  backpack  blowers,  and 
hedge  trimmers  are  classified  under  SIC  3524.  Handsaws 
and  saw  blades  are  classified  under  SIC  3425. 

H  Global  Trends 

!  The  power-driven  hand  tool  subsector  has  evolved  into  a  global 
I  industry.  Manufacturers  are  producing  tools  at  locations  that 
yield  the  greatest  efficiencies  and  largest  profit  margins  while 
still  providing  labor  sufficiently  skilled  to  manufacture  high- 
quality  tools.  The  industry's  products  increasingly  are  being 


sourced  irom  newly  indusiriali/iiig  countries.  Distribution 
channels,  which  long  were  confined  to  national  borders,  have 
become  global  as  retail  chains  in  the  United  States  and  Europe 
have  established  branches  outside  their  domestic  markets.  Both 
domestically  and  abroad,  home  centers  have  captured  an 
increased  share  of  the  power  tool  market  from  hardware  stores 
and  industrial  distributors.  Although  the  leading  brand  names 
have  retained  their  identities  and  trade  dress,  mergers  in  the 
electric  power  tool  subsector  have  altered  the  locus  ol'  capital 
control  among  the  industry  leaders.  The  mergers  and  joint  ven- 
tures have  involved  both  foreign  capital  purchases  of  U.S.- 
based  entities  and  U.S.  purcha.ses  of  Ibreign  firms,  primarily 
EU  firms.  U.S.  companies  are  acquiring  the  European  firms 
primarily  to  gain  easier  entry  into  the  EU.  The  CE  Mark,  which 
is  viewed  by  the  industry  as  a  nontarifl  barrier,  has  further 
encouraged  the  establishment  of  new  U.S. -owned  European 
facilities.  Japan-based  suppliers  have  continued  to  expand  their 
manufacturing  capabilities  in  the  United  States. 

Domestic  Trends 

The  production  of  nonelectric  (hydraulic  and  pneumatic)  power 
tools  is  concentrated  in  New  York,  Pennsylvania,  Ohio,  and  Illi- 
nois. However,  the  production  of  electric  power  tools  has  set- 
tled gradually  in  a  southern  crescent  running  from  Maryland 
through  North  Carolina.  South  Carolina.  Georgia,  Mississippi, 
Tennessee,  Arkansas,  and  Texas. 

The  projected  increases  in  power  tool  shipments  in  the 
period  1998-2000  (see  Table  17-4)  will  be  driven  by  several 
factors.  One  important  factor  is  the  increased  availability  result- 
ing from  the  growing  number  of  home  center  outlets.  Other  fac- 
tors include  step-up  purchasing  by  do-it-yourselfers  seeking 
higher-quality  tools,  rising  domestic  and  export  sales  of  cord- 
less tools,  and  higher  levels  of  exports  to  previously  underex- 
ploited  markets.  Employment  in  the  power-driven  hand  tool 
subsector  stood  at  16.436  employees  in  214  establishments  in 
1997.  Approximately  three-fourths  of  those  employees,  or 
12,173,  were  production  workers.  Employment  remained  rela- 
tively level  in  1998  and  1999,  although  some  U.S. -based  facili- 
ties closed.  Employment  at  foreign-owned  plants  appears  to 
have  risen  over  the  last  3  years. 

Starting  with  the  introduction  of  the  power-driven  screw- 
driver in  1987  and  then  the  arrival  of  18-  and  24-volt  cordless 
drills,  battery-powered  electric  tools  have  gained  wide  accept- 
ability among  both  do-it-yourselfers  and  contractors.  Battery 
charging  times,  which  initially  were  measured  in  hours,  have 
been  compressed  to  minutes.  Cordless  tools  have  proved 
immensely  popular  on  outdoor  job  sites  and  in  areas,  includ- 
ing many  foreign  markets,  where  electric  power  supplies  are 
unreliable.  According  to  newly  released  U.S.  Census  of  Man- 
ufactures data,  product  shipments  of  battery-powered  tools 
rose  two-thirds  between  1992  and  1997,  increasing  from  $291 
million  to  $489  million  in  current  dollars.  Current  dollar  prod- 
uct shipments  of  battery-powered  tools  are  estimated  to  have 
risen  a  further  17.5  percent  to  $575  million  in  1999.  Manufac- 
turers have  broadened  the  range  of  tools  that  use  cordless 
technology. 
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TABLE  17-4:    Power-Driven  Hand  Tools  (SIC  3546)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 


1993 


1994 


1995 


1996 


1997 


1998' 


1999' 


2000^ 


97-98 


98-99 


99-00  96-00' 


Industry  data 

Value  of  shipments* 
Value  of  shipments  (1992$) 
Total  employment  (thousands) 
Production  workers  (thousands) 
Average  hourly  earnings  ($) 
Capital  expenditures 

Product  data 

Value  of  shipments* 
Value  of  shipments  (1992$) 

Trade  data 

Value  of  imports 
Value  of  exports 


2  873 

3  480 

3  608 

3  791 

3  744 

3  524 

O,  /  O  1 

4  031 

4  254 

7  T 

D.D 

D.D 

2,873 

3,405 

3,450 

3,566 

3,470 

3,233 

3,408 

3,592 

3,760 

5.4 

5.4 

4.7 

16.1 

17.0 

16.1 

17.0 

16.3 

16  4 

15.7 

14,7 

-4.3 

-6.4 

10.6 

11.7 

11.2 

11.9 

11.3 

12,2 

11.08 

10.98 

11.27 

12.13 

12.17 

12.95 

72 

112 

106 

118 

118 

119 

2,415 

3,074 

3,281 

3,368 

3,426 

3,365 

3,551 

3,803 

4,006 

5.5 

7.1 

5.3 

2,415 

3,008 

3,137 

3,168 

3,175 

3,093 

3,235 

3,417 

3,579 

4.6 

5.6 

4.7 

742 

792 

923 

1,050 

1,175 

1,343 

1,423 

1,570 

1,677 

6.0 

10.3 

6.8 

548 

580 

675 

722 

701 

897 

794 

754 

820 

-11.5 

-5.0 

8.8 

3.2 
2.0 


4.0 
3.0 


9.3 
4.0 


'  Estimate  except  imports  and  exports. 
"  Estimate. 
'  Forecast. 
Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


Shipments  of  chain  saws  were  reported  by  industry 
sources  at  2.21  miUion  units  in  1998,  up  appro.ximately  1.3 
percent  from  the  1997  total.  Product  shipments  were  pro- 
jected to  increase  about  2  percent  in  1999  to  surpass  2.25  mil- 
lion units.  A  severe  1999  hurricane  season  on  the  east  coast 
helped  boost  shipments  in  the  second  half  of  1999.  possibly 
at  some  expense  to  new  orders  in  the  year  2000.  On  the  regu- 
latory front,  the  industry  has  reached  an  agreement  with  the 
California  Air  Resources  Board  to  implement  compliance 
with  its  year  2000  Tier  II  standards  for  two-cycle  engines.  In 
addition  to  complying  with  the  California  standards,  the 
industry  must  comply  with  U.S.  Environmental  Protection 
Agency  Phase  I  and  Phase  II  exhaust  emission  standards  for 
two-cycle  engines. 

Distribution 

The  distribution  channels  for  electric  power-driven  hand  tools 
has  been  altered  markedly  by  the  rise  of  the  big  box  home  cen- 
ter. Traditional  distribution  channels  for  power  tools  include 
hardware  stores,  home  centers,  warehouse  clubs,  lumber  deal- 
ers, farm  stores,  industrial  distributors,  and  servicing  dealers. 
The  growth  of  home  centers  and  large  warehouse  clubs,  which 
often  are  called  big  boxes,  has  forced  manufacturers  to  refocus 
their  methods  of  distribution.  In  particular,  sales  to  contractors 
now  frequently  occur  through  home  centers,  usually  at  the 
expense  of  industrial  distributors  and  hardware  cooperatives. 
Contractors,  who  often  initially  resisted  buying  from  home  cen- 
ters, are  now  the  preferred  customers,  with  hours  and  entrances 
.set  to  meet  their  needs.  Successful  home  center  chains,  ware- 
house clubs,  and  hardware  stores  now  feature  large  tool  cribs 
with  offerings  from  most  major  manufacturers.  Major  power 
tool  manufacturers  have  established  divisions  to  deal  directly 
with  home  centers  and  warehouse  clubs,  especially  the  market 
leaders. 
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The  retail  environment  is  undergoing  rapid  consolidation  in 
a  retail  market  that  once  was  so  diverse  that  no  single  finn  held  1 
as  much  as  10  percent  of  the  market.  In  particular,  the  two  ' 
largest  home  center  chains  have  gained  significant  market  share 
as  major  competitors  have  consolidated  or  fallen  by  the  way- 
side. Other  chains  have  limited  expansion  to  regional  bases,  . 
notably  in  the  midwest  and  on  the  Pacific  coast.  The  expansion  'i 
of  the  national  chains  has  produced  keen  competition  for  retail 
sites,  especially  near  interstate  highways  or  at  major  highway 
intersections.  The  availability  of  such  sites  in  major  metropoli-  \]  ' 
tan  areas  is  often  limited  and  constricted  by  zoning  regulations  i 
or  citizens"  opposition  to  the  placing  of  large  stores  in  their  ■ 
communities.  The  recent  failure  of  a  major  home  center  chain  i  .i 
set  off  a  scramble  for  its  most  desirable  sites.  Although  the 
number  of  do-it-yourselfers  continues  to  rise,  home  centers  >'  i  i 
generally  have  increased  the  percentage  of  their  tool  sales  to    :  i 
contractors  and  professional  do-it-yourselfers  as  opposed  to    i  i 
sales  of  consumer  tools  to  infrequent  users.  It  is  unlikely  that    i  a 
any  home  center  chain  will  continue  to  succeed  without  devel-  t 
oping  a  large  contractor  base.  Furthermore,  retailers  are  begin-  i  « 
ning  to  develop  E-commerce  channels  for  the  distribution  of  -  i, 
high-volume  items  such  as  drills  and  are  moving  toward  full-  :  ,ii 
scale  "clicks  and  mortar"  retailing.  The  leading  home  center  '  i;f 
chains  now  offer  information-rich  Web  sites  with  detailed  ".  I)' 
instructions  on  how  to  execute  home  projects  and  suggestions  i 
on  which  tools  to  use.  These  sites  are  designed  primarily  to  edu-  ■  i  i 
cate  do-it-yourselfers  before  customers  come  to  the  home  cen-  ijlii 
ter,  but  they  are  expected  to  offer  a  wider  range  of  products  for  i  pi 
on-line  purchase  in  the  forthcoming  years.  Expansion  and  con-  ^ 
solidation  in  the  retail  environment  appear  to  be  offering  con-  i  lij 
sumers,  both  casual  users  and  contractors,  a  wider  variety  of  i  <  i 
tools  at  a  given  location.  The  power  tool  industry  is  price-  ' 
sensitive  and  highly  sea.sonal,  with  peak  .sales  in  the  spring  and  j  1 
the  holiday  season.  jjj'rji 


Projections  of  Industry  and  Trade  Growth  for 
the  Next  1  and  5  Years 

As  is  iiuiicalcd  in  liibic  17-4,  current  dollar  product  shipments 
of  power-driven  hand  tools  are  expected  to  reach  record  levels 
of  almost  $3.S  hillion  in  IW^)  and  $4  billion  in  2()()().  In  con- 
stant 1992  dollars,  product  shipments  of  power-driven  harul 
tools  are  estimated  io  have  risen  by  3.6  percent  in  1 W9  and  are 
projected  to  rise  4,7  percent  in  2()()().  Over  the  .'S-year  period 
2()()()-2()()4,  both  industry  and  product  shipments  arc  expected 
to  increase  at  an  annual  growth  rate  ot  3.5  percent  in  constant 
1992  dollars. 

international  trade  in  power-driven  hand  tools  should  con- 
tinue to  be  robust  at  the  turn  of  the  millennium.  U.S.  imports  of 
power  tools  are  estimated  to  have  risen  by  10..^  percent  in  1999 
to  a  rect)rd  $1,370  billion  and  are  anticipated  to  register  a  fur- 
ther increase  of  6.8  percent  to  reach  $1,677  billion  in  the  year 
2000.  The  growing  U.S.  trade  deficit  in  power  tools  is  expected 
to  widen  in  this  period.  After  peaking  at  $897  million  in  1997. 
U.S.  power-driven  hand  tool  exports  fell  1 1. .3  percent  to  $794 
million  in  1998  and  are  anticipated  to  have  fallen  by  another  3.0 
percent  to  $754  million  in  1999.  Although  a  modest  8.8  percent 
rebound  to  $820  million  is  projected  for  the  year  2000.  U.S. 
power  tool  exports  are  still  expected  to  be  more  than  8  percent 
below  the  1997  level.  U.S.  power-driven  hand  tool  imports  are 
expected  to  rise  at  a  compound  annual  growth  rate  in  excess  of 
5.5  percent  per  annum  between  2000  and  2004.  U.S.  exports  of 
power-driven  hand  tools  will  rebound  as  the  new  century 
begins,  rising  at  an  annual  rate  of  7  percent  per  annum  between 
2000  and  2004.  Even  if,  as  is  noted  below,  U.S.  imports  of  Jap- 
anese power-driven  hand  tools  remain  steady  or  decline  over 
the  2000-2004  period,  the  projected  export  increase  will  barely 
dent  the  deficit  in  the  balance  of  trade  stemming  from  rising 
imports  from  China  and  Taiwan. 

Global  Trade  Prospects 

U.S.  exports  of  power-driven  hand  tools  fell  sharply  in  1998, 
declining  1 1 .5  percent  to  $794  million,  down  from  a  record  $897 
million  in  1997.  The  fall  in  U.S.  exports  continued  in  1999  with 
an  estimated  decline  of  5  percent  to  $754  million.  Nonelectric 
p(wer  tools,  which  have  a  much  higher  value  per  unit,  accounted 
lor  about  60  percent  of  U.S.  exports,  and  electric  power  tools 
constituted  approximately  40  percent.  Canada  held  its  historical 
position  as  the  leading  U.S.  power  tool  export  market  in  1999, 
accounting  for  $220  million  of  U.S.  power  tool  exports,  or 
approximately  25  percent  of  the  total.  The  other  NAFTA  partner, 
Mexico,  ranked  second  as  a  destmation  for  U.S.  pi>wer  lool 
exports  in  1999  with  $84  million.  The  other  leading  markets  for 
U.S.  power-driven  hand  tools  in  1999  were  Germany  ($75  mil- 
lion), the  United  Kingdom  ($63  million),  the  Netherlands  ($26 
million),  Australia  ($25  million),  Japan  ($20  million),  Brazil 
iS14  million).  China  ($14  million),  France  ($12  million),  and 
Argentina  ($12  million).  The  EU  markets  received  a  substantial 
s  olume  of  exports  to  U.S.  subsidiaries,  including  parts  subject  to 
substantive  transformation  in  the  manufacturing  process. 

With  estimated  U.S.  imports  of  $315  million  in  1999,  Japan 
egained  its  traditional  position  as  the  leading  import  source  for 


power  tools.  Although  still  dogged  by  quality  problems,  China 
remained  a  strong  second  to  Japan  as  a  source  of  U.S.  power 
tool  imports  in  1999,  accounting  lor  $284  million.  Other  major 
import  sources  for  power  tools  in  1999  included  Taiwan  ($195 
million),  (iermany  ($191  million),  Mexico  ($175  million), 
Sweden  ($98  million),  anil  the  United  Kingdom  ($75  million). 
U,S,  imports  of  Mexican  power  tools  have  lallen  as  production 
has  decreased  at  iiuu/iiiUuloni  (in-bond)  plants.  The  continued 
shift  of  Japan-based  firms"  power  tool  production  to  the  United 
States  will  slow  import  growth  in  the  years  alter  2000.  How- 
ever. U.S.  production  capacity  at  Japanese-owned  plants  cus- 
tomarily is  dedicated  to  the  production  of  high-volume, 
price-sensitive  consumer-grade  drills  and  other  tools  that  carry 
lower  price  points.  Japan  will  remain  a  significant  import 
source  through  this  period,  although  China  and  Taiwan  are 
likely  to  achieve  further  import  penetration  of  the  U.S.  power 
tool  market.  Imports  from  Italy  and  Canada  also  decreased 
sharply  between  1997  and  1999  and  are  not  expected  to  regain 
their  former  prominence. 


WELDING  APPARATUS 


The  welding  apparatus  industry  consists  of  manufacturers  of 
welding  power  sources,  including  generators;  arc  welding 
equipment;  gas  welding  equipment;  resistance  welders; 
plasma,  laser,  electron  beam,  and  ultrasonic  welding  equip- 
ment; welding  robots;  welding  guns,  tips,  and  torches;  sol- 
dering equipment;  electrodes;  and  bare  and  coated  welding 
wire.  The  industry  is  formally  known  as  the  welding  and  sol- 
dering equipment  industry  (SIC  3548,  NAICS  333992).  Man- 
ufacturers of  shielding  gases  are  classified  under  SIC  2813 
(NAICS  325120).  Effective  with  the  NAICS  revision,  manufac- 
turers of  arc  welding  transformers  are  classified  under 
NAICS  33531 1,  power  distribution  and  specialty  transformer 
manufacturing. 

Global  Trends 

The  United  States  is  the  world's  largest  producer  of  welding 
and  cutting  apparatus,  and  U.S.  welding  products  maintain  a 
strong  competitive  position  in  most  industrialized  countries, 
which  are  the  leading  markets  for  these  products.  The  United 
States  remains  a  leading  producer  of  welding  power  sources, 
electrodes,  and  resistance  welding  apparatus.  Importers  have 
emerged  as  the  primary  sources  for  robotics  as  well  as  some 
types  of  welding  torches  and  welding  power  sources.  Mergers 
and  consolidation  of  U.S. -based  and  foreign-owned  firms  have 
placed  some  traditional  competitors  under  common  ownership. 

Domestic  Trends 

Leading  markets  for  welding  apparatus  include  the  automotive, 
automotive  repair  and  aftermarket.  nonresidential  construction, 
petrochemical,  highway  construction  and  bridge  building,  and 
machine  and  job  shop  industries.  The  decline  and  consolidation 
of  the  shipbuilding  industry  and  other  traditional  welding  appa- 
ratus markets  have  forced  the  industry  to  seek  new  applications 
for  welding  apparatus.  Welding  apparatus  manufacturers  are 
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seeking  entry  into  industries,  such  as  aerospace,  from  which 
welding  products  traditionally  were  excluded. 

Since  the  welding  apparatus  industry  is  a  mature  industry, 
technological  change  tends  to  be  incremental.  A  prime  example 
can  be  seen  in  welding  guns  and  torches.  A  long  secular  trend 
toward  lighter  and  smaller  guns  and  torches  has  prevailed.  The 
increased  use  of  plastics,  silicone  rubber,  and  ceramics  has 
allowed  companies  to  design  more  compact  and  versatile  guns 
and  torches.  Recent  improvements  have  focused  on  ergonomics 
designed  to  allow  workers  to  weld  for  sustained  periods  with 
less  fatigue.  These  improvements  include  bent  or  curved  gun 
handles,  extended,  flexible  triggers,  and  36()-degree  swivel. 

In  1997,  the  U.S.  welding  apparatus  subsector  employed 
22, 1 00  workers,  of  whom  1 4,300  were  production  workers.  The 
industry  consists  of  2 17  companies  with  249  establishments,  of 
which  47  had  at  least  100  employees.  Welding  apparatus  plants 
are  widely  distributed  throughout  the  United  States,  with  the 
greatest  concentration  in  the  Great  Lakes  states.  Ohio,  with 
6, 1 62  employees  in  20  establishments  in  1 997.  leads  in  industry 
employment.  Michigan,  with  its  proximity  to  the  automobile 
industry,  dominates  in  the  production  of  resistance  welding 
equipment.  With  4,304  employees  in  43  establishments.  Michi- 
gan ranks  second  in  employment  and  fust  in  the  number  of 
establishments.  Third-ranked  Wisconsin  reported  2.002 
employees  in  12  establishments.  Pennsylvania,  Illinois,  and 
Florida  each  reported  between  500  and  1,000  industry  employ- 
ees in  1997.  These  states  constitute  the  leading  producers  of 
welding  power  .sources  and  equipment  for  gas-metal  and  gas- 
tungsten  arc  welding.  New  Hampshire  has  emerged  as  a  major 
source  of  plasma  cutting  equipment. 

Mergers  and  Consolidations 

The  welding  apparatus  industry  has  experienced  a  spate  of 
mergers  over  the  last  5  years  that  have  reshaped  the  industry. 
This  trend  toward  consolidation  is  likely  to  continue.  The 
merger  activity  has  involved  both  publicly  traded  and  privately 
held  companies.  The  merger  trend  has  injected  a  substantial 
amount  of  publicly  held  capital  stock  into  an  industry  long 
characterized  by  closely  held  firms  even  among  the  U.S.  indus- 
try leaders. 

Standards,  Workplace  Safety,  and  the 
Environment 

The  safety  of  the  welding  work  environment  has  been  heavily 
regulated  at  the  federal  level  by  the  U.S.  Department  of  Labor's 
Occupational  Safety  and  Health  Administration  (OSHA)  and 
by  related  state  agencies.  The  regulations  primarily  govern 
workplace  safety  and  have  impelled  manufacturers  to  improve 
the  dust  and  fume  extraction  capabilities  of  machinery  and  the 
effectiveness  of  shielding  gases.  Safety  equipment  such  as 
gloves,  shields,  and  eyewear  has  become  a  major  feature  ot  the 
industry's  trade  shows.  Environmental  concerns  also  have  stim- 
ulated greater  interest  in  pulse  welding.  The  industry  has  long 
been  active  in  maintaining  and  revising  welding  standards 
through  bodies  such  as  the  American  National  Standards  Insti- 
tute and  the  American  Welding  Society.  These  organizations 
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also  are  working  to  harmonize  international  standards.  The  U.S. 
industry  is  concerned  that  European-influenced  or  -controlled 
international  standard-setting  bodies,  including  the  European 
Committee  for  Standardization  (CEN)  and  the  International 
Standards  Organization,  could  create  nontariff  barriers  to  the 
sale  of  U.S.  welding  apparatus  by  establishing  standards  that 
are  incoinpatible  with  U.S.  standards. 

Welding  Education 

The  welding  apparatus  industry  places  great  importance  on 
education  and  training  as  a  central  tenet  of  its  efforts  to  attract 
more  workers  to  the  profession.  Education  and  training  also  aic 
critical  to  improving  safety  in  the  industry.  The  education 
process  ranges  from  the  training  of  apprentice  welders  to  the 
education  of  graduate  welding  engineers.  Education  and  train- 
ing have  centered  in  a  number  of  venues,  including  undergrad 
uate  and  graduate  engineering  programs  at  selected  colleges 
and  welder  education  programs  at  the  high  school  level.  These 
educational  programs  have  begun  to  attract  some  state  govern- 
ment assistance.  The  American  Welding  Society  has  promoted 
welding  education  and  launched  an  "Image  of  Welding"  pro- 
gram that  is  aimed  at  middle  school  students  and  designed  to 
attract  new  students  to  the  field. 

Projections  of  Industry  and  Trade  Growth  for 
the  Next  1  and  5  Years 

Revisions  occasioned  by  the  adoption  of  the  North  American 
Industrial  Classification  System  (NAICS)  have  produced  some 
discontinuities  in  the  product  and  industry  shipment  d 
reported  in  the  1997  Census  of  Mamifactiires.  Among  the  major 
changes  is  the  inclusion  of  resistance  welding  apparatus  (for- 
merly under  SIC  3629)  in  the  welding  and  soldering  equipment 
industry.  That  change  appears  to  have  raised  the  value  of  both  ^ 
industry  and  product  shipments  above  the  level  of  increase  that  1 
would  have  been  reported  if  the  statistical  definition  of  the 
industry  had  remained  unchanged. 

As  is  indicated  in  Table  17-5,  product  shipments  of  welding  \ 
apparatus  are  expected  to  grow  an  estimated  5  percent  in  con-  ' 
slant  1992  dollars  in  1999.  Product  shipments  of  welding  appa- ' 
ratus  are  expected  to  rise  4.7  percent  in  constant  1992  dollars  in  : 
the  year  2000,  as  product  shipments  of  welding  apparatus  are' 
anticipated  to  maintain  an  unbroken  string  of  gains  through  the 
1990s  and  into  2000.  Over  the  5-year  period  2000-2004,  both' 
industry  and  product  shipments  are  estimated  to  increase  at  an" 
average  rate  of  4  percent  per  annum  in  constant  1992  dollars,  j 

U.S.  exports  and  imports  of  welding  apparatus  should  con- 
tinue to  grow  modestly  between  2000  and  2004.  Imports  of  weld- 
ing apparatus  are  expected  to  rise  at  an  annual  average  rate  of  4  i 
percent  in  cunenl  dollars,  while  exports  are  expected  to  show  a  | 
slightly  smaller  increase  of  approximately  3  percent  a  year. 
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Global  Market  Prospects 

The  United  States  remains  the  world's  largest  producer  of  weld- 
ing apparatus  as  well  as  the  largest  market.  A  majority  of  top 
welding  apparatus  manufacturers  remain  U.S. -based.  The 
United  States  is  highly  competitive  internationally  in  the  pro- 


TABLE  17-5:    Welding  Apparatus  (SIC  3548)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00' 

Industry  data 

Value  of  shipments'' 

2,738 

3,101 

3,086 

3,303 

3,496 

4,374 

4,702 

5,016 

5,344 

7.5 

6.7 

6.5 

11.2 

Vakie  of  shipments  (1992$) 

2,738 

2,984 

2,871 

2,970 

3,067 

3,800 

4,005 

4,205 

4,403 

5.4 

5.0 

4.7 

9.5 

Total  employment  (thousands) 

19.6 

20.3 

18.6 

18.9 

19.7 

22.1 

Production  workers  (thousands) 

11.7 

13.1 

1 2.0 

12.7 

13.0 

14.3 

Average  hourly  earnings  ($) 

1  J.O  / 

1 4.76 

1 5.28 

1 5.92 

1 6.05 

Capital  expenditures 

65 

81 

73 

89 

124 

Product  data 

Value  of  shipments^ 

2,391 

2,717 

3,043 

3,336 

3,452 

4,062 

4,367 

4,659 

4,958 

7.5 

6.7 

6.4 

9.5 

Value  of  shipments  (1992$) 

2,391 

2,615 

2,830 

3,000 

3,028 

3,455 

3,638 

3,820 

4,000 

5.3 

5.0 

4.7 

7.2 

Trade  data 

Value  of  imports 

403 

559 

549 

685 

778 

907 

847 

847 

841 

-6.6 

0.0 

-0.7 

2.0 

Value  of  exports 

651 

682 

730 

825 

894 

1,141 

1,055 

1,050 

1,105 

-7.5 

-0.5 

5.2 

5.4 

'  Estimate  except  imports  and  exports. 
■  Estimate. 
^  Forecast. 

'Compound  annual  rate. 

'  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 
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duction  ot  most  types  ot  welding  apparatus.  However,  Japan 
has  established  a  clear  predominance  as  a  supplier  of  robotic 
welders  used  in  systems  developed  by  U.S.  engineering  firms 
and  systems  integrators.  Germany  is  also  a  major  supplier  of 
robotic  welding  systems  to  the  American  market.  Italy  has 
established  a  foothold  in  the  U.S.  market  as  a  manufacturer  of 
inverters  and  other  welding  power  sources. 

U.S.  exports  of  welding  apparatus  remained  level  in  1999  at 
an  estimated  $1 .05  billion,  less  than  1  percent  below  the  level  of 
1998.  U.S.  exports  of  welding  apparatus  are  expected  to  rebound 
,'^.2  percent  in  the  year  2000  to  reach  $1,105  billion.  The  indus- 
try first  reached  the  billion-dollar  export  level  in  1997  (see  Table 
17-5).  Canada,  loqg  the  top  U.S.  export  destination  for  welding 
apparatus,  retained  its  leading  position  in  1999  with  an  esti- 
mated $209  million  in  U.S.  exports,  down  38  percent  from  1998. 
Mexico  followed  in  second  place  with  an  estimated  $188  mil- 
lion, a  75  percent  increase  over  the  previous  year.  Rebounding 
Asian  markets  keyed  an  upturn  in  U.S.  exports  of  welding  appa- 
ratus to  that  region.  After  the  NAFTA  countries,  the  leading  U.S. 
markets  for  welding  apparatus  in  1999  included  Singapore  ($61 
million),  Taiwan  ($56  million),  Japan  ($52  million).  South 
Korea  ($51  million),  the  United  Kingdom  ($36  million),  Ger- 
many ($28  million),  France  ($24  million),  China  ($22  million), 
and  Hong  Kong  ($21  million).  Despite  the  Asian  financial  crisis, 
L  S.  welding  apparatus  exports  to  all  those  markets  except 
South  Korea  (down  50  percent)  held  steady  or  registered  small 
jains  in  1 999,  setting  the  stage  for  the  2000  export  rebound. 
The  import  penetration  rate  for  the  U.S.  welding  apparatus 

narket  rose  frotn  16  percent  in  1992  to  24  percent  in  1996  as  U.S. 

mports  of  welding  apparatus  nearly  doubled.  After  1996,  import 

penetration  fell  to  an  estimated  1 8  percent  in  1999.  After  reaching 

I  record  $907  million  in  1997.  U.S.  welding  apparatus  imports 

ell  $60  million  to  $847  million  in  1998  and  remained  flat  at  an 
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estimated  $847  million  in  1999  (see  Table  17-5).  Imports  from 
Japan  declined  an  estimated  53  percent  over  that  2-year  period. 
This  partly  reflects  the  transfer  of  some  Japanese  fimis"  produc- 
tion to  other  markets.  With  $201  million  in  U.S.  imports,  Japan 
remains  the  leading  U.S.  import  .source  for  welding  apparatus. 
Other  leading  U.S.  import  sources  for  welding  apparatus  in  1999 
included  Germany  ($171  million),  Canada  ($1 13  million),  Swe- 
den ($40  million),  Switzerland  ($40  million),  Italy  ($36  million), 
Singapore  ($34  million),  the  United  Kingdom  ($30  million), 
Austria  ($17  million),  and  France  ($14  million).  Asian  manufac- 
turers of  welding  apparatus  did  not  increase  their  export  activity 
significantly  in  the  face  of  the  Asian  financial  crisis.  After  Singa- 
pore, only  Korea  ($13.7  million),  Taiwan  ($10.2  million),  and 
China  ($7.5  million)  accounted  for  at  least  $5  million  of  U.S. 
welding  apparatus  imports  in  1 999.  China  ranked  sixteenth  on  the 
U.S.  import  source  list  in  1999,  up  only  two  places  from  1998. 
Technical  requirements  for  assembly  and  the  need  for  a  skilled 
labor  force  have  largely  precluded  the  migration  of  the  industry's 
manufacturing  base  to  newly  industrializing  countries. 

Edward  D.  Abrahams,  U.S.  Department  of  Commerce,  Office 
of  Energy.  Infrastructure,  and  Machinery,  (202)  482-0312, 
November  1999. 
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PRODUCTION  MACHINERY 
Economic  and  Trade  Trends 
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Production  Machinery 

INDUSTRY  DEFINITION  This  chapter  discusses  nine  production 
machinery  industries:  air-conditioning,  refrigeration,  and  heating  equipment 
(SIC  3585);  construction  machinery  (SIC  3531 );  mining  machinery  (SIC  3532);  oil 
and  gas  field  machinery  (SIC  3533);  printing  trades  machinery  (SIC  3555);  pack- 
aging machinery  (SIC  3565);  paper  industries  machinery  (SIC  3554);  agricul- 
tural and  farm  machinery  (SIC  3523);  and  food  products  machinery  (SIC  3556). 
Air-conditioning,  refrigeration,  and  heating  equipment  is  the  largest  subsector, 
followed  by  construction  machinery  and  then  agricultural  and  farm  machinery. 
These  three  subsectors  account  for  76  percent  of  1999  product  shipments  of  the 
production  machinery  discussed  in  this  chapter.  Trade  patterns  in  1998  for  the 
nine  industries  discussed  in  this  chapter  are  shown  in  Table  18-1. 


CONSTRUCTION  MACHINERY 


^Construction  machinery  (SIC  3531)  consists  of  earthmoving 
equipment  (bulldozers,  shovel  loaders,  and  excavators),  off- 
highway  trucks,  power  cranes,  crawlers,  draglines,  trenchers, 
compactors,  mixers,  pavers,  graders,  and  scrapers  as  well  as 
components,  parts,  and  attachments.  This  equipment  is  used 
for  the  construction  of  residential  and  nonresidential  build- 
ings, for  new 'power  and  manufacturing  plants,  and  for 
adding  to  or  renovating  infrastructures  such  as  sewage  and 
water  lines,  roads,  bridges,  and  tunnels. 

(Global  and  Domestic  Outlook 

The  con.striiction  machinery  industry  i.s  a  very  cyclical  one. 
with  high  .sales  growth  during  boom  years  and  reductions  in 
3Utput  during  economic  slowdowns  and  downturns.  The  indus- 
try is  affected  particularly  by  factors  such  as  housing  starts, 
"onsumer  confidence,  and  employment.  Since  residential  and 
uisincss  construction  is  typically  debt-financed,  interest  rates 
ind  the  availability  of  credit  are  also  important  factors. 

With  1998  being  a  year  of  high  economic  activity,  with  a  10 
Percent  increase  in  private  housing  starts,  high  consumer  con- 
idence,  a  high  level  of  employment,  and  low  mortgage  rates, 
he  construction  equipment  industry  experienced  a  10  percent 
ncrease  in  output.  Even  though  the  Asian  currency  crisis  that 
'cgan  in  1997  with  the  devaluation  of  the  Thai  bhat  did  not 
esLilt  in  a  domestic  recession  in  the  United  States,  it  affected 
he  construction  equipment  industry  through  a  6  percent 
lecline  in  exports  in  1998.  With  exports  typically  constituting 


over  one-quarter  of  the  shipments  in  the  construction  machin- 
ery industry,  severe  recessions  in  many  of  the  large  export  mar- 
kets were  expected  to  result  in  a  significant  decline  in  overall 
product  demand  in  1999.  As  a  reaction  to  the  cyclical  nature  of 
the  construction  machinery  industry,  several  major  firms  in  the 
mdustry  are  diversifying  into  other  products  and  services,  such 
as  financial  services,  automobile  parts,  and  engines,  to  soften 
the  impact  of  adverse  economic  conditions  on  their  overall 
profits. 

Companies  are  diversifying  further  by  expanding  globally, 
although  this  strategy  clearly  has  risks  thai  were  evident  during 
the  Asian  crisis.  Developing  nations  with  significant  inlraslruc- 
ture  investment  are  prime  external  markets,  with  exports  to 
countries  such  as  Bra/il,  South  Africa.  Russia,  Peru,  htdia,  and 
Egypt  reaching  double-digit  annual  growth  rates  from  1992  to 
1998.  As  international  trade  has  become  increasingly  important 
to  the  construction  machinery  industry,  sales  have  become 
increasingly  vulnerable  to  currency  fluctuations  and  economic 
conditions  abroad.  Because  of  the  sharp  rise  in  the  value  of  the 
dollar  relative  to  many  other  cunencies  since  1997,  the  con- 
struction machinery  industry  has  lost  competitiveness  with  for- 
eign manufacturers,  leading  to  the  first  trade  deficit  in  this 
industry  in  over  a  decade.  The  rise  in  imports  and  the  corre- 
sponding fall  in  exports  are  not  unexpected  with  economic 
weakness,  with  low  demand  abroad  and  low  prices  for  imports 
resulting  from  the  strength  of  the  U.S.  dollar. 

The  continued  preference  of  many  customers  to  rent  rather 
than  purchase  equipment  continues  to  shape  the  distribution 
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TABLE  18-1:    U.S.  Trade  Patterns  in  Production  Machinery^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region 

Value 

Share,  % 

Region 

Value 

Share,  % 

NAFTA 

7,997 

29 

NAFTA 

4;211 

22 

L3tin  Americs 

5,482 

20 

Latin  America 

492 

3 

Western  Europe 

5,320 

19 

Western  Europe 

9,303 

49 

Japan/Chinese  Economic  Area 

1,574 

6 

Japan/Chinese  Economic  Area 

3,765 

20 

Other  Asia 

2  109 

g 

851 

Rest  of  world 

5  053 

18 

R*3Ct  nf  \A/orlrl 

493 

o 

World 

27  534 

100 

WnrlH 

V  V  U 1  I U 

19  115 

1  nn 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

5,936 

22 

Japan 

3,402 

18 

Mexico 

2,061 

7 

Germany 

2,789 

15 

Venezuela 

1,288 

5 

Canada 

2,786 

15 

United  Kingdom 

1,233 

4 

United  Kingdom 

1,787 

9 

Australia 

1,104 

4 

Italy 

1,487 

8 

'  SIC  3523,  3531,  3532,  3533,  3554,  3555,  3556,  3565,  3585. 

■'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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As  firms  become  more  Internet-  and  technologically  savvy,) 
additional  applications  will  be  implemented.  One-click  order-l 
ing  and  E-mail  communication  with  customers  regarding  the' 
status  of  orders  are  used  extensively  in  retail  transactions  and 
have  the  potential  to  streamline  the  construction  machinery| 
industry  further.  Sales  of  parts  are  expected  to  lead  the  rest  of 
the  industry  in  Internet  sales  as  competition  is  greater  and  the 
product  is  available  through  a  wider  range  of  suppliers.  WitP 
customer  emphasis  on  specialized  construction  equipment 
customized  sales  and  support  applications  are  another  area  ofi 
potential  growth  as  firms  expand  into  the  digital  realm.  Af, 
with  companies  across  the  economy,  internal  transactions  ancj 
communication,  including  documentation,  reporting,  admin' 
istration,  and  project  management,  lend  themselves  well  t( 
electronic  solutions. 

Industry  and  Trade  Projections 

The  outlook  for  the  construction  machinery  industry  indicate: 
that  the  rapid  expansion  of  the  mid-1990s  will  not  continue  a:j 
housing  starts  level  off  and  exports  continue  to  show  weaknes:' 
in  1999  and  2()()0.  Adjusted  for  inflation,  product  shipments  anj 
expected  to  decrease  over  5  percent  in  1999  and  over  4  perceni 
in  the  year  2()()()  (see  Table  1 8-2).  Continued  low  mortgage  ratej 
and  robust  government  spending  on  highway  maintenance  an(j 
expansion  will  not  offset  sluggish  overseas  demand  and  thi 
increased  foreign  competition  brought  on  by  a  strong  dollar' 
Over  the  longer  term,  however,  shipments  will  pick  up  again 
increasing  at  an  annual  rate  of  nearly  2  percent  from  2001' 
through  2004. 

The  construction  machinery  industry  is  dependent  oi 
demand  from  international  customers,  with  over  one-quarter  o" 
sales  in  1996  consisting  of  shipments  to  foreign  countries.  Th 
Asian  economic  crisis  had  a  significant  impact  on  the  industry' 
shipments,  with  exports  to  Asia  dropping  33  percent  in  1991 
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channels  in  this  industry.  The  expansion  of  renting  will  con- 
tinue not  only  in  the  United  States,  where  the  trend  toward  con- 
solidation has  led  to  an  increase  in  the  size  and  a  reduction  in 
the  number  of  players  in  the  rental  market,  but  also  in  Europe 
and  Canada  as  end  users  demand  flexibility,  cost  reduction,  and 
the  latest  technology,  particularly  in  specialized  equipment. 

Revenue  in  the  construction  machinery  industry  is  always 
heavily  affected  by  federal,  state,  and  local  government  spend- 
ing, and  1998  was  especially  favorable  to  the  industry  in  that 
regard,  as  state  and  local  government  construction  rose  in 
response  to  the  passage  in  1998  of  the  Transportation  Equity 
Act  for  the  2 1  st  Century  (TEA-2 1 ).  That  legislation,  which  was 
enacted  in  June  1998.  provides  for  $218  billion  in  expenditures 
for  highway  and  other  transit  systems  through  2003.  with 
billion  earmarked  for  highway  repair  and  expansion.  This 
increase  of  40  percent  over  previous  spending  levels  has  fueled 
and  will  continue  to  fuel  domestic  demand  for  construction 
equipment,  offsetting,  at  least  in  part,  the  reduction  in  demand 
caused  by  international  factors. 

The  Role  of  Electronic  Commerce 

Electronic  commerce  is  changing  the  nature  of  business-to- 
business  interaction  as  an  ever-increasing  number  of  small  and 
large  firms  implement  electronic  business  applications  using 
the  Internet.  The  Construction  Industry  Manufacturers'  Associ- 
ation (CIMA).  an  industry  trade  group,  has  organized  seminars 
to  assist  business  leaders  in  implementing  E-commerce  solu- 
tions designed  to  reduce  costs  and  provide  customers  with 
more  infonnation  and  support.  Electronic  data  interchange 
(EDI)  has  proved  to  be  the  most  useful  technology  for  the 
industry  as  product  registration  and  other  transactions  that  were 
previously  paper-based  now  are  conducted  electronically, 
reducing  errors  and  administrative  costs  for  both  customers  and 
suppliers. 


TABLE  18-2:    Construction  Machinery  (SIC  3531)  Trends  and  Forecasts 

I  {millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-OC 

Industry  data 

Vslue  of  shipments^ 

13,139 

15,444 

17,697 

19,91 1 

21,627 

24,354 

27,204 

26,687 

26,180 

1 1.7 

1.9 

1.9 

4  9 

Value  of  shipments  (1992$) 

13,139 

15,097 

17,049 

18,714 

19,860 

22,026 

24,118 

23,371 

22,623 

9.5 

3.1 

3.2 

3.3 

Total  employment  (thousands) 

74.6 

74.7 

77,9 

85.4 

88.7 

Production  workers  (thousands) 

47.8 

49.1 

52.9 

58.4 

61.1 

Average  hourly  earnings  ($) 

15.13 

15.33 

14.84 

14.81 

14.93 

Capital  expenditures 

395 

346 

359 

443 

450 

(Product  data 

Value  of  shipments'' 

12,001 

14,122 

16,123 

18,299 

20,259 

22,812 

25,572 

24,600 

23,936 

12.1 

3.8 

-2.7 

4.3 

Value  of  shipments  (1992$) 

12,001 

13,804 

15,532 

17,198 

18,604 

20,633 

22,676 

21,519 

20,572 

9.9 

-5.1 

-4.4 

2.5 

Trade  data 

Value  of  imports 

2,988 

3,900 

4,923 

5,310 

5,284 

6,072 

7,173 

7,263 

7,247 

18.1 

1.3 

-0.2 

8.2 

Value  of  exports 

4,541 

4,526 

5,425 

5,734 

6,099 

7,061 

6,648 

6.144 

6,746 

-5.8 

-7.6 

9.8 

2.6 

'  Estmiatt'  except  impurts  and  exports. 
'  Estimate. 
'  Forecast. 
I  "impound  annual  rate. 

i  or  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


alone.  Fortunately,  increased  sales  to  North  American  Free 
Trade  Agreement  (NAFTA)  countries  compensated  somewhat 
lor  the  reduction  in  shipments  to  .'\sian  markets.  As  e,\ports  fell 
111  1998,  imports  rose,  leading  to  the  first  trade  deficit  year  the 
industry  had  seen  in  over  a  decade.  Imports  were  especially 
>trong  from  manufacturers  in  Asia,  where  weak  cunencies 
ncreased  their  competitiveness.  Japan  historically  had  been 
ind  continued  to  be  the  top  supplier  of  construction  machinery 
o  the  United  States,  with  a  22  percent  share  of  all  imports  in  the 
ndustry  in  1998  (see  Table  18-3). 

'hristine  Siegwarth  Meyer,  (315)  637-883 1 ,  November  1 999. 


The  mining  machinery  industry  (SIC  3532)  includes  excavating, 
crushing,  loader,  and  haulage  equipment  used  in  mining  as 
well  as  pertinent  components  of  and  accessories  for  extrac- 
tion equipment.  Among  the  industry's  key  products  are  exca- 
vating machinery,  conveyor  systems,  LHD  (load,  haul,  and 
dump)  machines,  underground  trucks,  ground  support  equip- 
ment, mine  seal  equipment,  and  rock  crushers.  While  the 
basic  machinery  standards  are  fundamental  to  the  industry, 
technological  innovation  has  automated  many  of  the 
mechanical  processes.  New  applications  of  robotic  and 
remote  control  systems,  for  instance,  stand  to  replace  tradi- 


,  FABLE  18-3:  U.S 

millions  of  dollars;  pei 


Exports 


Imports 


SIC  3531. 

■or  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000  " 

»/alues  may  not  sum  to  total  due  to  rounding. 

3urce:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


legion' 

Value- 

Share,  % 

Region* 

Va  1 11  e ' 

Share,  % 

JAFTA 

2,519 

38 

NAFTA 

1,671 

23 

atin  America 

1,224 

18 

Latin  America 

205 

3 

vestern  Europe 

1,260 

19 

Western  Europe 

3,232 

45 

apan/Chinese  Economic  Area 

223 

3 

Japan/Chinese  Economic  Area 

1,630 

23 

ither  Asia 

394 

6 

Other  Asia 

299 

4 

est  of  world 

1,028 

15 

Rest  of  world 

136 

2 

^orld 

6,648 

100 

World 

7,173 

100 

op  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

anada 

1,991 

30 

Japan 

1,568 

22 

lexico 

529 

8 

Canada 

1,192 

17 

elgium 

474 

7 

United  Kingdom 

794 

11 

ustralia 

360 

5 

Germany 

738 

10 

hile 

297 

4 

France 

496 

7 
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tional  machinery  and  yield  increased  productivity  and  effi- 
ciency in  the  mining  industry. 

Global  and  Domestic  Trends 

Mine  pr(.)ductic)n  declined  generally  in  1998  and  1999  because  of 
low  commodity  prices  worldwide.  In  the  summer  of  1999.  the 
price  of  gold  was  $258.  down  from  over  $400  an  ounce  in  1996. 
The  price  of  silver  had  fallen  from  over  $6  per  ounce  in  1997  to 
only  $5.25.  Copper  and  other  metals  showed  similar  pnce  declines, 
with  much  of  these  declines  attributed  to  failing  demand  from  Asia 
after  its  cunency  crisis  and  the  resulting  recessions.  The  U.S.  Geo- 
logical Survey  estimated  that  total  mine  production  in  1998  fell  for 
metals  ($13.1  billion  in  1997  to  $10.6  billion  ni  1998)  and  coal 
($19.8  billion  in  1997  to  $19.6  billion  in  1998)  and  rose  for  indus- 
trial minerals  ($28.4  billion  in  1997  to  $29.5  billion  in  1998).  The 
number  of  coal  mines  in  operation  fell  from  1 .828  in  1997  to  1 ,750 
in  1998,  with  a  reduction  in  both  underground  and  surface  mines. 
As  mine  production  fell,  so  did  orders  for  new  mining  equipment. 
Finns  with  low  profits  are  reluctant  to  purchase  new  machinery  for 
sectors  with  such  volatile  prices,  hi  1999.  purchases  of  mining 
machinery  fell  6.5  percent  in  constant  dollars  from  the  level  in 
1998.  The  uncertainty  related  to  the  path  of  future  commodity 
piices  affected  capital  spending  for  both  domestic  and  overseas 
mines,  with  exports  dropping  2.2  percent  in  1999.  Expoils  are 
becoming  an  increasingly  important  source  of  demand  f\)r  mining 
machinery  as  South  American  and  Asian  mines  are  chipping  away 
at  the  traditional  U.S.  dominance  in  the  global  mining  industry. 

In  June  1998,  the  U.S.  Department  of  Energy  (DOE)  and  the 
National  Mining  Association  (NMA)  agreed  to  develop  a  joint 
government  and  industry  research  and  development  partnership 
as  part  of  the  DOE's  Industries  of  the  Future  program.  The  aims 
of  this  partnership  are  to  promote  promising  research  designed 
to  develop  environmentally  sound,  energy-efficient  technolo- 


gies that  would  not  otherwise  be  developed  by  companies  i 
because  of  their  cost  or  riskiness.  A  significant  part  of  the  pro-  j 
gram  focuses  on  the  energy  efficiency  of  motors  used  in  thej 
mining  industry.  Since  motors  and  their  related  systems  utilize  | 
over  90  percent  of  the  electricity  used  in  mining,  according  toi! 
the  DOE  and  the  NMA.  opportunities  for  energy  conservation  \ 
abound.  Practical  applications  of  the  Mining  Industry  Motor' 
Systems  Initiative  include  distributing  a  software  program  to 
assist  firms  in  choosing  efficient  and  economically  feasible' 
motor  systems,  providing  NMA  members  with  technical  infor-i 
mation  that  can  be  used  in  the  decision-making  process,  and' 
funding  projects  that  are  in  line  with  the  program's  goals.  The' 
fust  10  such  projects  were  announced  in  1999  and  will  address' 
goals  such  as  improving  the  quality  of  mine  output,  reducing; 
the  environmental  impact  of  mines,  increasing  the  energy  effi- 
ciency of  mine  operations,  and  cutting  costs  through  increased 
equipment  life,  more  efficient  use  of  equipment,  improverf 
communication  throughout  a  mine,  and  enhanced  productivity.' 

industry  and  Trade  Projections 

Output  in  the  mining  machinery  industry  was  expected  to  fall  6.4 
percent  in  1999  as  customers  took  a  wait  and  see  approach  tc' 
evaluating  new  equipment  purchases  after  the  steady  level  ol*: 
shipments  seen  in  the  early  1990s  and  the  substantial  growth  seer^ 
in  1997  (9.5  percent)  and  1998  (12.1  percent)  (see  Table  8-4).  Ir^' 
the  longer  term,  the  mining  machinery  sector  will  continue  t& 
experience  flat  sales,  with  shipments  forecast  to  fall  0.8  percen 
annually  between  2000  and  2{)()4.  ^ 
Internationally,  U.S.  exports  were  expected  to  suffer  setback} 
in  1999  as  they  did  in  1998,  largely  as  a  result  of  a  drop  ii' 
demand  from  Asian  customers  whose  revenues  slumped  becausM 
of  cuirency  devaluations.  Exports  to  Asian  countries  were  estiJ 
mated  to  decline  44  percent  in  1998,  with  the  Philippines,  Sout!: 


TABLE  18-4:    Mining  Machinery  (SiC  3532)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-01 

Industry  data 

Value  of  sfiipments^ 

1,548 

1,881 

1,715 

2,181 

2,397 

2,687 

3,020 

2,938 

3,176 

12.4 

-2.7 

8.1 

Value  of  shipments  (1992$) 

1,548 

1,844 

1,659 

2,038 

2,193 

2,401 

2,663 

2,578 

2,756 

10.9 

-3.2 

6.9 

Total  employment  (thousands) 

12.6 

12.6 

12.6 

13.8 

13.7 

Production  workers  (thousands) 

7.4 

7.7 

8.0 

8.9 

8.4 

Average  hourly  earnings  ($) 

11.92 

12.21 

13.08 

13.30 

13.87 

Capital  expenditures 

33.0 

58.9 

29.5 

29.8 

43.8 

■1 

Product  data 

1 

Value  of  shipments^ 

1,417 

1,745 

1,639 

2,100 

2,202 

2,468 

2,804 

2,632 

2,892 

13.6 

-6.1 

9.9 

7 

Value  of  shipments  (1992$) 

1,417 

1,711 

1,585 

1,962 

2,014 

2,205 

2,472 

2,313 

2,507 

12.1 

-6.4 

8.4 

&: 

Trade  data 

Value  of  imports 

227 

256 

329 

399 

439 

474 

486 

495 

506 

2.5 

1.9 

2.2 

31 

Value  of  exports 

725 

763 

894 

970 

1,089 

1,337 

1,203 

1,177 

1,225 

-10.0 

-2.2 

4.1 

3' 

'  Estimate  except  imports  and  exports. 
^  Estimate. 
^  Forecast. 
Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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KiHCii,  and  Indonesia  all  experiencing  drop-oils  in  purchases  of 
over  30  percent.  The  decline  in  exports,  however,  was  worldwide, 
w  ith  all  the  top  five  markets  in  1997  reporting  a  I'ail  in  the  value 
ol  shipnienls  in  199S.  However,  U.S.  exports  still  exceeded 
imports  in  1 99S  (see  Table  IH-.S). 

Electronic  Commerce 

Companies  m  the  mining  equipment  industry  are  using 
E-commerce  and  the  Interiiet  in  a  variety  of  ways.  As  with 
many  llrms,  electronic  internal  communications,  including 
human  resources,  management,  and  engineering  applications, 
are  quite  common.  Firms  also  are  using  the  World  Wide  Web  to 
siudy  iheir  compctilt)rs,  customers,  and  suppliers  and  communi- 
cate with  component  vendt)rs  and  distributors.  However,  in  light 
ul  the  speciali/ed  and  customized  nature  ot  the  product  sold  by 
this  industry,  large-scale  interaction  with  customers  is  not  as 
prevalent  as  it  is  in  retail  industries.  All  the  large  manufacturers 
have  a  Web  presence,  which  emphasizes  equipment  and  product 
descriptions,  dealer  locatit)ns,  and  employment  opportunities. 

Computer  modeling  is  becoming  especially  important  in  the 
design  of  new  equipment  models.  For  example,  computer  tot)ls 
and  three-dimensional  modeling  can  be  used  to  forecast  the 
impact  of  various  types  of  stresses  on  a  machine's  survivability. 
1  liis  not  only  increases  the  reliability  of  equipment  but  also 
allows  it  to  come  to  market  more  quickly,  since  many  rounds  of 
simulations  can  be  completed  in  a  short  time. 

[Christine  Siegwarth  Meyer,  (.^15)  637-883 1 ,  November  1 999. 

OIL  AND  GAS  FIELD  MACHINERY 


iOil  and  gas  field  equipnnent  (SIC  3533)  includes  machinery, 
equipment,  and  components  used  in  oil  and  gas  exploration, 
well  servicing  and  drilling,  and  the  production  and  process- 
ing of  oil  and  gas  in  the  field.  Among  the  specific  kinds  of 


equipment  produced  are  geophysical  prospecting  machin- 
ery, drilling  rigs  and  tools,  cementing  and  well-fracturing 
units,  pumping  machinery,  dehydrators,  separators,  treaters, 
and  other  field  processing  machinery. 

Global  Industry  Trends 

Procurement  lor  the  oil  and  gas  field  machinery  subsector  is  a 
function  of  international  supply  and  demand  for  oil  and  gas. 
Spurred  by  the  impact  of  low  petroleum  prices  in  1998,  oil  and 
gas  field  equipment  manufacturers  continued  to  locus  on  diver- 
sifying their  product  lines  and  reducing  costs  in  1999.  Despite 
increases  in  petroleum  prices,  the  oil  and  gas  field  machinery 
industry  remained  depressed  during  much  of  1999.  The  majors 
and  most  independent  producers  were  recouping  lost  revenues 
through  conservative  spending,  so  purchases  of  new  machinery 
were  limited.  The  industry  was  not  hit  uniformly  by  the  slump, 
since  oil  and  gas  field  equipment  used  offshore,  in  subsea  ser- 
vices, and  in  well  interdiction  services  were  affected  less  by  the 
slowdown.  Nevertheless,  orders  were  on  the  rise  at  the  end  of 
1999,  and  the  industry  appeared  to  be  on  an  upswing. 

After  the  oil  price  slump  t)f  1998,  the  emphasis  for  nK)st  pro- 
ducers was  on  replenishing  their  balance  sheets,  so  they  were 
cautious  with  their  exploration  spending  in  the  early  months  of 
1999.  Producers  concentrated  on  capital  spending  that  could 
add  immediately  to  their  revenues  or  that  would  provide  the 
best  long-run  returns.  Thus,  well  interventions  and  long-term 
development  plans  were  funding  priorities.  Many  fields  in  the 
contiguous  United  States  were  put  on  hold  and  overall  capital 
spending  was  cut  as  producers  focu.sed  their  attention  on  con- 
solidating mergers  and  acquisitions  and  waited  to  see  whether 
higher  petroleum  prices  would  be  sustained.  Oil  and  gas  field 
equipment  manufacturers  also  continued  to  pursue  mergers  and 
acquisitions  as  a  means  of  diversifying  their  product  lines  and 
lowering  their  costs  to  weather  the  cyclical  swings  of  the  boom- 
bust  oil  and  gas  industry. 


TABLE  18-5:    u"!s.  Trade  Patterns  in 

Mining  Machinery^ 

in  1998 

millions  of  dollars;  percent) 

Exports 

Imports 

^egion^  Value^ 

Share,  % 

Region^ 

Value^ 

Share,  % 

JAFTA  326 

27 

NAFTA 

96 

20 

atin  America  349 

29 

Latin  America 

7 

1 

Vestern  Europe  172 

14 

Western  Europe 

259 

53 

apan/Chinese  Economic  Area  71 

6 

Japan/Chinese  Economic  Area 

49 

10 

)ttierAsia  84 

7 

Other  Asia 

34 

7 

iest  of  world  201 

17 

Rest  of  world 

43 

9 

Vorld  1,203 

100 

World 

486 

100 

op  Five  Countries  Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

anada  219 

18 

Germany 

78 

16 

lexico  107 

9 

Canada 

69 

14  , 

olombia  95 

8 

United  Kingdom 

50 

10 

hile  91 

8 

Italy 

45 

9 

outh  Africa  59 

5 

Japan 

32 

7 

SIC  3532. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Walues  may  not  sum  to  total  due  to  rounding. 

jiource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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Production  Machinery 
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Baker  Hughes,  an  oil  and  gas  field  equipment  and  sei  viees 
company,  provides  rig  counts  that  are  used  commonly  in  the  oil 
and  gas  industry  as  an  indicator  of  sectoral  activity.  Baker 
Hughes  reported  that  in  the  first  quarter  of  1999.  the  average 
number  of  active  rotary  drilling  rigs  totaled  551  compared  with 
a  first  quarter  average  of  968  active  rigs  in  1998.  Those  figures 
indicate  how  significant  activity  decreased  from  the  first  quar- 
ter of  1998  to  the  first  quarter  of  1999. 

The  decrease  in  active  rigs  was  concentrated  in  land-based 
drilling,  which  declined  45  percent  from  832  rigs  in  the  first 
quarter  of  1998  to  454  in  the  first  quarter  of  1999.  The  slow- 
down in  offshore  activity  was  comparatively  moderate,  with  a 
24  percent  decline  in  that  time  period.  In  the  second  quarter  of 
1999,  the  average  dropped  even  further  to  521  active  rigs,  a  42 
percent  decline  from  the  second  quarter  of  1998.  The  decline 
again  was  concentrated  in  the  onshore-based  drilling  arena, 
where  the  average  fell  from  7.i2  rigs  in  the  second  quarter  of 
1998  to  421  in  the  second  quarter  of  1999. 

The  decline  in  onshore  drilling  and  its  impact  on  the  domestic 
oil  and  gas  field  industry  were  highlighted  by  an  antidumping  and 
countervailing  duty  petition  filed  against  Iraq.  Mexico.  Saudi 
Arabia,  and  Venezuela  on  June  29.  1 999.  The  petition  was  filed  by 
the  Committee  to  Save  Domestic  Oil.  a  group  composed  of  inde- 
pendent oil  producers  and  associations  of  independent  oil  pro- 
ducers, on  behalf  of  the  domestic  oil  industry.  The  committee 
further  alleged  that  there  is  a  regional  industry  with  respect  to 
crude  oil  that  consists  of  the  48  contiguous  states,  excluding  Ari- 
zona. California,  Nevada,  Oregon,  and  Washington.  In  the  peti- 
tion, the  committee  alleged  that  crude  oil  was  being  sold  in  the 
United  States  at  less  than  its  fair  market  value  by  the  four  nations 
mentioned  above.  The  U.S.  Department  of  Commerce  rejected 
the  claim,  saying  that  there  was  insufficient  industry  support. 
However,  the  action  highlights  the  stress  that  low  petroleum 
prices  placed  on  the  U.S.  onshore  oil  industry.  The  downturn 
resulted  in  significantly  lower  sales  for  oil  and  gas  machinery 
manufacturers  that  serve  this  sector  of  the  industry. 

IX'spite  their  preferable  positit)n  relative  to  etiuipment  manu- 
facturers selling  to  the  onshore  industry,  the  price  slump  of  199S 
had  a  significant  impact  on  U.S.  offshore  equipment  manufactur- 
ers. The  U.S.  Mmerals  Management  Service's  (MMS)  Central 
Gulf  lease  sale  number  172  in  March  1999  received  considerably 
fewer  bids  than  did  the  Western  Gull  lease  sale  1 69  held  in  March 
1998.  According  to  MMS,  the  lower  number  of  bids  was  due  to 
low  oil  prices  and  producers  being  judicious  aboul  adding  addi- 
tional leases.  There  were  1.188  bids  received  during  lease  sale 
number  169  with  $810  million  in  high  bids,  while  lease  sale  num- 
ber 172  recorded  only  272  bids  with  high  bids  totaling  .$171  mil- 
lion. In  bid  round  number  174  held  in  August  1999,  MMS 
received  1 77  bids  with  $9.5  million  in  high  bids.  Because  U.S.  off- 
shore activity  is  located  primarily  in  the  Gulf  of  Mexico,  the  lower 
leasing  activity  should  translate  into  lower  near-term  U.S.  off- 
shore investment  levels  than  otherwise  would  have  been  expected. 

The  difficulties  faced  by  the  U.S.  onshore  industry  during  this 
past  industry  downturn  were  due  to  the  fact  that  most  contiguous 
U.S.  fields  have  been  exploited  extensively.  The  pockets  of  oil  that 
remain  are  in  difficult  geological  formations  with  high  associated 


costs  for  exploration,  development,  and  production.  Indeed,  most 
U.S.  drilling  activity  is  aimed  at  satisfying  the  North  American 
gas  market,  where  U.S.  production  is  more  competitive.  As 
onshore  fields  decline  in  productivity  and  reservoirs  increase  in 
complexity,  the  economics  of  their  development  will  hinge 
increasingly  on  technological  improvements  to  make  then 
o^ploitation  economically  viable.  In  a  similar  vein,  offshore 
exploration  and  development  hinge  on  equipment  manufacturers 
cutting  field  development  costs  while  allowing  producers  to  wovk 
in  greater  water  depths  with  higher  pressures.  In  both  areas,  man- 
ufacturers are  working  to  fill  those  needs  while  producing  equip- 
ment that  meets  ever-increasing  environmental  standards. 

Over  the  last  15  years.  LI.S.  oil  and  gas  field  machinerv 
manufacturers  have  met  this  challenge  while  facing  increasing 
product  competition.  Directional  drilling  and  other  oil  field 
technologies  are  reducing  dramatically  the  number  of  produc-" 
tion  wells  that  must  be  drilled,  particularly  in  costly  offshore' 
operations.  Three-dimensional  seismic  imaging  and  othei^ 
advances  in  seismic  technologies  are  reducing  exploration: 
costs  per  barrel  to  levels  that  were  unimaginable  on\y  15  years 
ago.  Advances  in  technology  will  continue  to  have  a  majoi' 
impact  on  the  industry.  Advanced  sensor  technologies,  riser-|| 
less  drilling,  composite  tubing  applications,  expanded  casingj 
technology,  subsea  completions,  smart  wells,  and  real-timej 
reservoir  management  systems  are  expected  to  have  a  majotj 
impact  on  the  industry  in  the  next  5  years.  Smart  sensors  | 
downhole  refinery,  rigless  drilling,  and  laser  technologic^ 
seem  poised  to  advance  the  industry  in  the  longer  term.  j 

\ 

Global  Market  Prospects  j 

U.S.  oil  and  gas  field  equipment  manufacturers  are  very  compet: 
itive  in  international  markets.  Indeed.  U.S.  suppliers  are  active  ii, 
virtually  all  upstream  (oil  and  gas  field)  petroleum  markets,  am. 
U.S.  technology  and  quality  are  considered  among  the  best  avail>| 
able  in  most  product  categories.  ( 

The  top  five  foreign  markets  for  U.S.  upstream  equipment  ii; 
1998  were  Vene/uela,  Singapt)re.  (he  flniled  Kingdom,  SaUdj 
Arabia,  and  Brazil  in  that  order  (see  Table  18-6).  Those  couni 
tries  remained  the  top  buyers  of  U.S.  equipment  in  the  first  'i 
months  of  1999.  However,  a  strong  potential  exists  lor  change 
to  this  lineup  in  the  year  2()()().  i 

In  Vene/uela.  the  election  of  General  Hugo  Chavez  brough 
about  a  downward  revision  of  former  national  petroleum  comj 
pany  [Petioleos  de  Vene/uela  PDVSA|  president  Luis  Giusti't 
plan  to  double  Venezuela's  oil  production  capacity  by  the  yea,^ 
2008.  Current  plans  call  for  a  much  slower  expansion  of  petros 
leum  production  with  more  competition  and  investment  in  thi 
downstream  industries  to  help  diversify  that  country's  petroleur 
sector.  Current  plans  also  call  for  upstream  joint  ventures  an| 
partnerships,  including  more  small  Venezuelan  companies.  Thes! 
changes  should  constrain  export  oppt)rt unities  for  U.S.  upstrear^, 
equipment  manufacturers  in  Venezuela  in  the  coming  years.  ; 

The  move  by  Middle  Eastern  countries  such  as  Kuwait  t 
open  participation  in  their  petroleum  industries  to  internatiom 
competition  is  likely  to  shift  investment  to  that  region.  Thi 
change  in  the  flow  of  investment  capital  probably  will  come  ; 
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TABLE  18-6:    U.S.  Trade  Patterns  in  Oil  and  Gas  Field  Machinery^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Val  Lie ' 

Share  % 

Rpn  inn^ 
1 1  c,  y  11^  1 1 

Valu  ■ 
— till  

Share  % 

NAFTA 

184 

3 

NAFTA 

121 

39 

L8tin  AtTiGrics 

2,177 

33 

1  ^tin  Amprip^ 

L.  CI  1 1 1  1  r^l  1  11^  1  11/ Cl 

3 

Western  Europe 

973 

15 

Western  Europe 

164 

53 

Japan/Chinese  Economic  Area 

218 

3 

Japan/Chinese  Economic  Area 

6 

2 

Other  Asia 

955 

15 

Other  Asia 

15 

5 

Rest  of  world 

2,025 

31 

Rest  of  world 

2 

1 

World 

6,533 

100 

World 

311 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Venezuela 

862 

13 

Canada 

111 

36 

Singapore 

498 

8 

United  Kingdom 

43 

14 

United  Kingdom 

467 

7 

Netherlands 

29 

9 

Saudi  Arabia 

382 

6 

France 

25 

8 

Brazil 

252 

4 

Austria 

23 

7 

'IC  3533. 

ur  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
'  Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


Ilie  expense  of  locations  such  as  Russia  and  the  Caspian,  where 
oil  fields  have  comparatively  higher  lilting  and  transportation 
icosts  and  many  political  problems  remain. 

The  south  Atlantic  holds  promise  tor  exceptional  otTshore  oil 
and  gas  Held  exploration  and  development  activity  in  the  coming 
\cars.  Drilling  activity  in  Brazilian  otTshore  fields  is  expected  to 
increase  dramatically  since  the  Brazilian  Ministry  of  Mines  and 
j  Energy  has  a  stated  policy  goal  of  achieving  self-suttlciency  in 
r  hydrocarbon  fuels  by  the  year  2()()5,  As  part  of  those  plans,  the 
Brazilian  Petroleum  Regulatory  Agency  (ANP)  awarded  12  off- 
^liore  concessions  to  10  U.S.-  and  foreign-owned  exploration 
and  production  companies  in  June  1999.  Spending  on  seismic 
data  is  believed  to  have  increased  l.OOO  percent  in  1999,  and 
increases  are  expected  in  the  year  2000  as  well. 

In  Africa,  known  deepwaler  reserves  are  already  consider- 
able, and  new  finds  are  adding  to  those  totals.  Also,  a  number  of 
African  governments,  from  Cote  D' I  voire  to  Angola,  along 
[Africa's  western  coast  are  making  changes  to  attract  explo- 
ation  and  production  companies  to  the  region.  Many  African 
cserves  are  being  developed,  and  there  are  plans  tor  substantial 
iicreases  in  investment  in  the  coming  years. 

industry  and  Trade  Projections 

igures  for  the  third  and  fouilh  quarters  of  1999  show  increased 
ictivity  as  the  impact  of  higher  prices  filtered  through  to  the 
ipstream  equipment  industry.  Thus,  sustained  world  market 
"irices  for  petroleum  products  are  bringing  about  a  recovery  in 
ieniand  for  upstream  oil  and  gas  products.  The  Lf.S.  Depailment 
'f  Energy's  Energy  Information  Agency  (EI  A)  predicts  that  world 
lil  prices  will  remain  high  throughout  the  year  2000  if  compli- 
ince  by  the  Organization  of  Oil  Exporting  Countries  (OPEC) 
cmains  strong. 

The  U.S.  Bureau  of  Land  Management's  lease  sale  in  the 
Maskan  National  Petroleum  Reserve  in  May  1999  should  her- 


ald increased  spending  on  the  North  Slope,  and  other  Alaskan 
leasing  rounds  such  as  Cook  Island  and  the  Beaufort  Sea 
should  bring  a  resurgence  of  oil  and  gas  investment  in  that 
stale.  As  the  fi rsi  oil  and  gas  lease  sale  in  the  National  Petro- 
leimi  Reserve  suice  the  mid-l9,S0s,  the  Nt^rth  Slope  bidding  in 
May  1999  was  healthy,  with  174  bids  received,  totaling 
roughly  $  1 25  million. 

Drilling  activity  also  is  expected  to  increase  in  the  Gulf  of 
Mexico  during  the  year  2()()().  in  part  to  offset  tightening  natural 
gas  supplies  but  also  as  leaseholders  begin  to  revive  investment 
plans  that  were  ptit  on  hold  during  the  oil  price  downturn.  Much  of 
the  onshore  industry  activity  in  the  lower  4X  states  will  be  geared 
toward  meeting  the  needs  of  the  growing  U.S.  gas  market.  These 
expanded  domestic  activities,  combined  with  international  oppor- 
tunities in  the  Middle  East  and  the  south  Atlantic,  should  herald  a 
welcome  comeback  for  U.S.  oil  and  gas  field  machinery  manu- 
facturers. Exports,  which  drive  industry  growth  prospects,  are 
expected  to  increase  over  10  percent  in  2000.  Industry  and  prod- 
uct shipments  should  grow  by  over  9  percent  (see  Table  18-7). 
Average  annual  growth  over  the  period  2(J()()-20()5  is  forecast  to 
be  percent. 

Christine  Siegwarfli  Meyer,  6.^7-88.^  1 ,  November  1 999. 
FARM  MACHINERY 


The  farm  machinery  subsector  (SIC  3523)  is  defined  as  consist- 
ing of  farm  field  and  farmstead  machinery  used  for  the  pro- 
duction of  crops  and  agricultural  livestock.  Major  product 
lines  for  the  industry  include  wheel  tractors,  planting  and  fer- 
tilizing machinery,  tillage  equipment  (plows,  cultivators,  and 
harrows),  fertilizer  and  chemical  application  equipment,  har- 
vesting machinery  (e.g.,  combines,  cotton  pickers,  root/tuber 
harvesters),   haying  and   mowing   machinery  (including 
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TABLE  18-7:    Oil  and  Gas  Field  Machinery  (SIC  3533)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999^ 

2000^ 

97-98 

98-99 

99-00 

96—00 

Industry  data 

Value  of  shipments^ 

3,921 

3,740 

3,758 

3,803 

4,646 

6,240 

6,422 

4,019 

4,430 

2.9 

-37.4 

10.2 

-1.2 

Value  of  shipments  (1992$) 

3,921 

3,762 

3,677 

3,619 

4,290 

5,586 

5,628 

3,487 

3,806 

0.8 

-38.0 

9.1 

-3.0 

Total  employment  (thousands) 

26.3 

24.5 

25.5 

24.3 

26.4 

Production  workers  (thousands) 

15.4 

13.8 

14.7 

15.0 

17.0 

Average  hourly  earnings  ($) 

13.63 

14.22 

15.57 

15.05 

16.07 

Capital  expenditures 

105 

79.8 

77.7 

123 

157 

Product  data 

Value  of  shipments^ 

2,981 

2,939 

2,976 

3,023 

3,814 

5,503 

6,075 

3,813 

4,204 

10.4 

-37.2 

10.2 

2.5 

Value  of  shipments  (1992$) 

2,981 

2,956 

2,912 

2,876 

3,521 

4,927 

5,325 

3,309 

3,612 

8.1 

-37.9 

9.2 

0.6 

Trade  data 

Value  of  imports 

36.2 

47.1 

67.5 

93.2 

145 

204 

311 

243 

246 

52.5 

-21.9 

1.2 

14.1 

Value  of  exports 

3,986 

3,745 

3,546 

4,168 

5,236 

5,907 

6,533 

4,101 

4,520 

10.6 

-37.2 

10.2 

-3.6 

'  Estimate  except  imports  and  exports. 
'  Estimate, 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


balers),  milking  machines  and  other  farm  dairy  equipment, 
poultry  equipment  (e.g.,  incubators,  brooders,  egg  collec- 
tors), barnyard  equipment,  sprayers  and  irrigation  equip- 
ment, grain  driers  and  blowers,  commercial  turf  and  grounds 
care  equipment,  and  parts  for  farm  machinery.  Because  of 
the  rugged  construction  and  long  service  life  of  many  farm 
machines  (e.g.,  the  median  age  of  a  farm  tractor  in  the  United 
States  is  19  years),  replacement  parts  represent  a  significant 
industry  segment.  While  they  are  not  used  in  farm  agricul- 
ture, tractor  mowers  and  some  irrigation  equipment  are 
used  as  commercial  turf  and  grounds  care  equipment  and 
are  included  under  SIC  3523. 


Global  Trends 

The  farm  machinery  manufacturing  industry  is  characterized  by 
increased  globalization  and  mergers.  Consolidation  activity  is 
widespread  throughout  the  agribusiness  industry,  and  there 
have  been  numerous  mergers  of  fami  cooperatives,  grain  com- 
panies, seed  companies,  and  food  processors  in  the  United 
States  and  internationally.  The  largest  manufacturers,  such  as 
Deere,  Case  Coiporation.  Caterpillar,  AGCO.  and  New  Hol- 
land, are  multinational  businesses  that  have  manufacturing  joint 
ventures  and/or  assembly  operations  on  every  continent.  Many 
other  U.S.  farm  machinery  companies  have  agents  and  distribu- 
tion channels  around  the  world  or  distribute  through  export 
management  companies.  The  products  of  overseas  farm  equip- 
ment manufacturers  such  as  Kubota  and  Yanmar  of  Japan,  Claas 
of  Germany,  Fiat  of  Italy,  Zetor  Tractor  of  the  Czech  Republic, 
Mahindra  of  India.  Baldan  of  Brazil,  and  Kvemland  of  Norway 
have  long  been  distributed  in  the  United  States  and  throughout 
the  world.  Parts  and  components  are  shipped  globally  for  use  in 
original  equipment  manufacturing  and  as  replacement  parts. 
Those  parts  account  for  a  large  share  of  farm  machinery  exports 


and  imports  (e.g..  components  exports  can  constitute  as  mucfj 
as  half  of  U.S.  exports  to  European  markets).  It  is  difficult  toi 
determine  accurately  the  exact  local  content  of  machinery  pro] 
duced  in  the  United  States  and  elsewhere  because  U.S.  compo 
nents  are  shipped  to  companies"  overseas  subsidiaries  and  U.Sl 
farm  machinery  can  contain  parts  and  components  manufac- 
tiued  offshore,  particularly  in  Canada  and  Europe.  '| 

Growth  in  farm  size,  along  with  increased  mechanizatiopj 
and  the  use  of  larger,  higher-production  machinery,  is  a  contin  j 
uing  trend  in  the  agricultural  industry,  especially  in  sophistil 
cated  and  mature  markets  such  as  the  United  States,  Canada- 
Europe,  Australia,  and  the  larger  Latin  American  markets  sucll 
as  Mexico,  Argentina,  and  Brazil.  In  the  United  States,  farmer] 
make  up  only  2  percent  of  the  population,  and  about  30,000  o'l 
the  largest  farms  produce  half  the  crops.  The  real  profits  in  th^! 
industry  are  realized  by  the  larger  agricultural  producers.  K 
mature  markets,  most  farm  machinery  sales  are  replacemer-' 
sales,  with  larger  high-efficiency  machinery  replacing  less  pro* 
ductive  and  powerful  older  models.  The  growth  in  average  farrfi 
acreage  has  resulted  in  fewer  total  farms  and  fewer  units  of  farn'! 
machinery  sold.  Major  food  and  cereal  producers  such  a]. 
Archer  Daniels  Midland  and  independent  contractors  that  pro- 
vide crop  services  such  as  planting,  nutrient,  and  pesticid 
application  and  harvesting  to  farms  are  the  major  purchasers  c 
farm  machinery.  ] 

The  major  categories  of  farm  production  machinery  correi 
spond  to  the  three  fundamental  types  of  farming  practicd 
around  the  world.  Large-scale,  highly  mechanized  agriculture  i| 
practiced  in  North  America,  Australia,  Argentina,  Saudi  Arabi{ 
Brazil,  and  South  Africa.  Russia  and  Former  Soviet  Unio' 
(FSU)  republics  such  as  Ukraine,  Uzbekistan,  and  Turk 
menistan,  which  had  large  state  farms  under  the  Soviet  systei 
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also  coiiliiuic  large-scale  opoialioiis.  Mccliuin-scalc  but  highly 
sophisticated  farming  is  practiceti  m  most  ol  liurope  and  some 
parts  of  Asia  and  Latin  America,  while  small-scale  farming  is 
the  norm  in  most  of  Asia,  Africa,  and  the  Caribbean. 

The  (arm  macliinery  manulacturing  industry  is  structured  on 
a  global  basis  lo  produce  si/.es  and  models  of  machinery  in  eco- 
nomically rational  areas  where  the  highest  volume  of  such 
equipment  is  used,  liy  exporting  tractors,  harvesters,  and  other 
machinery  irom  consolidated  locations  to  dealers  throughout 
the  world,  larm  equipment  producers  have  been  able  to  offer 
customers  around  the  globe  a  wide  variety  of  types  and  si/es  of 
equipment  at  the  lowest  cost  possible.  The  LInited  States  and 
Canada  donnnate  in  the  manufacturing  of  powerful  iiigh- 
efficiency,  high-horsepower  1 100  horsepower  (HP)  and  above | 
equipment.  Europe  leads  in  the  production  of  medium-range 
(40  to  100  HP)  equipment,  but  there  is  increasing  production  in 
Latin  America.  Japan  is  the  major  producer  of  tractors  under  40 
HP  and  other  small-scale  units. 

The  world  farm  machinery  industry  experienced  a  major 
structural  decline  in  the  mid-I^SOs  as  a  result  of  plant  overca- 
pacity and  crop  surpluses,  similar  to  the  conditions  that  persist  at 
the  turn  of  the  century.  Many  prominent  companies,  such  as 
International  Harvester,  Steiger  Tractor,  and  Ford,  merged,  dis- 
i.appeared.  or  sold  off  their  farm  machinery  segments.  This 
/(resulted  in  a  market  dominated  by  four  large  producers:  Deere  & 
)Co.,  26  percent;  New  Holland  NV  (owned  by  Fiat  of  Italy),  17 
■ipercent;  Case  Corporation,  I    percent;  and  AGCO  Corporation. 
.  12  percent.  In  November  1999,  the  U.S.  Department  of  Justice 
approved  the  $4.6  billion  acquisition  of  the  farming  and  con- 
struction equipment  manufacturer  Case  Corporation  by  New 
'Holland  NV.  This  merger  will  create  a  $12  billion  company  that 
will  rival  Deere  &  Co.  as  the  largest  farm  machinery  manufac- 
turer in  the  world,  and  the  consolidation  will  make  this  company 
-ithe  world's  third  largest  construction  machinery  manufacturer 
behind  Caterpillar  and  Kubota  of  Japan.  To  obtain  Justice 
Department  approval,  the  companies  had  to  divest  ownership  in 
!Hay  and  Forage  Industries  and  the  Versatile  and  Genesis  tractor 
ijllines  that  are  manufactured  in  Canada.  The  worldwide  glut  of 
c  crops  and  the  resultant  manufacturing  overcapacity  were  con- 
tributing circumstances  that  led  to  this  merger. 

Despite  declining  sales  of  large  farm  machinery  in  1999.  Cater- 
nillar  is  moving  forward  to  break  ground  on  a  new  .350.000- 
^quare-foot  facility  in  Nebraska  to  manufacture  the  LEXION  line 
if  combines  in  the  United  States.  Full  production  of  combines  i.s 
'xpecled  in  2001 .  when  the  plant  will  be  completed;  by  200.5,  the 
ilant  is  expected  to  employ  500  workers.  Caterpillar  and  Claas 
l-lai-vesterOHG  of  Germany  fomied  a  joint  venture  in  1997  topro- 
iuce  the  LEXION  combines  in  America.  Deere  &  Co.  and  the  Hat- 
at  Group  of  Turkey  agreed  to  form  a  joint  venture  to  produce  50- 
('  90-HP  tractors  in  Turkey  and  distribute  Deere  farm  machinery 
iiroughout  that  country.  Deere  also  increased  its  investment  in  its 
•iLC-John  Deere  fann  machinery  company  in  Brazil.  Among 
uher  mergers  and  acquisitions,  the  Georgia-based  AGCO  Cor[io- 
ation  purchased  SPRA-COUPE  and  Willmar,  two  leading  brands 
'f  agricultural  sprayers,  and  completed  its  joint  venture  with  Deutz 
\G  to  produce  engines  for  agricultural  equipment  in  Argentina. 


Domestic  Trends 

Industry  shipments  of  farm  machinery  in  constant  dollars  grew 
only  O.X  percent  in  199X  (Table  IX-X).  Strong  sales  of  combines 
in  that  year  and  robust  early  sales  of  U.S. -manufactured  tractors 
helped  oflset  the  late  year  slide  in  tractor  sales  and  the  6.9  per- 
cent decline  in  U.S.  exports  of  farm  machinery.  Sales  of  tractors, 
combines,  and  other  heavy  harvesting  machinery  account  lor 
about  65  percent  of  total  farm  machinery  sales.  In  I99S,  com- 
bine sales  increased  14.5  percent,  but  sales  of  tractors  above  100 
HP  were  .3.6  percent  lower  than  the  level  in  1997.  Sales  of  trac- 
tors in  the  40-  to  lOO-HP  range,  many  of  which  are  imported, 
rose  S.9  percent;  tractor  sales  in  all  horsepower  ranges  grew  7.6 
percent.  While  combine  sales  remained  high  throughout  199K, 
sales  of  tractors  abi)ve  100  HP  and  other  farm  machinery  began 
to  fall  shaiply  in  August;  farmers  reacted  to  plummeting  crop 
prices  caused  by  worldwide  grain  surpluses  by  reducing  equip- 
ment purchases.  Shortline  (specialty)  machinery  also  showed  a 
decline  in  the  second  half  of  199X.  Median  shortline  equipment 
sales  were  down  5  percent  in  the  fourth  quarter  of  I99S,  and 
median  orders  for  new  equipment  were  off  7  percent. 

Crop  surpluses  and  the  resulting  low  commodity  prices  that 
began  in  1998  persisted  into  1999.  Two  primary  reasons  for  the 
worldwide  glut  of  food  products  were  good  weather  conditions 
around  the  wor\d  and  the  collapse  of  some  Asian  economies. 
Bumper  crops  m  parts  of  the  United  States  had  led  to  a  lack  of 
sufficient  storage  facilities,  forcing  farmers  to  sell  crops  at  prices 
below  production  costs.  U.S.  farmers"  income  in  1999  is  esti- 
mated to  have  been  40  percent  lower  than  it  was  in  199X,  and 
farmers  retlect  their  general  uncertainty  by  not  buying  new 
machinery.  Moreover,  much  of  the  strength  in  sales  of  tractors 
and  combines  in  the  199()s  retlected  rollover  deals  in  which 
farmers  would  get  a  new  combine  almost  every  year  in  return  for 
a  trade-in  and  a  modest  payment.  While  this  benefited  machin- 
ery manufacturers,  it  hurt  farm  equipment  dealers.  Today,  there 
is  an  enormous  amount  of  good  used  equipment  available;  this 
also  suppresses  new  equipment  sales  by  giving  farmers  a  good 
and  less  costly  alternati\e  to  purchases  of  new  equipment.  In 
October  1999,  unit  sales  for  tractors  above  100  HP  were  dow  n 
30.8  percent  from  the  level  in  October  1998,  sales  of  four-wheel 
tractors  were  down  27.6  percent,  and  self-propelled  combine 
sales  were  off  45.5  percent  from  a  year  earlier.  Large  tillage 
equipment  shipments  were  down  about  50  percent  from  1998. 
and  second  quarter  median  sales  of  shortline  machinery  were  9 
percent  lower  than  those  in  1998.  By  contrast,  in  1997.  second 
quarter  shortline  equipment  sales  were  21  percent  higher  than 
those  in  the  second  quarter  of  1996.  Cunently.  shortline  equip- 
ment manufacturers  have  no  back  orders. 

U.S.  imports  of  farm  machinery  rose  6.9  percent  in  1998  and 
totaled  $3.6  billion,  compared  with  1997  imports  of  $3.4  billion; 
however.  U.S.  exports  of  farm  machinery  exceeded  imports  by 
$505  million.  The  top  suppliers,  accounting  for  85  percent  of  U.S. 
imports,  were  Japan.  Canada,  Great  Britain.  France.  Gennany. 
and  Italy;  those  six  countries  have  been  the  top  suppliers  to  the 
United  States  for  well  over  10  years  (see  Table  1 8-9).  Japan  is  the 
leading  supplier  of  low-horsepower  farm  machinery,  and  many  of 
the  European  imports  come  from  subsidiary  operations  of  major 
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TABLE  18-8:    Farm  Machinery  and  Equipment  (SIC  3523)  Trends  and  Forecasts 

(milli'  us  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000^ 

97—98 

QQ  nn 

yb-UU  j 

Industry  datd 

J 

V/^liii^  i~if  c  h  1  n  tTn £1  n t c -' 
vcilLJtJ  Ui  olll|Jlllcillo 

1 1,190 

12,759 

1 3,757 

14,469 

15,899 

16,215 

10,586 

10,076 

2.0 

-34.7 

-4.8 

-8.6  i 

Value  of  shipments  (1992$) 

9,620 

10,938 

12,163 

12,773 

13,070 

14,834 

14,952 

10,460 

9,937 

0.8 

-30.0 

-5  0 

— D.D  7 

Total  employment  (thousands) 

61.5 

63.5 

66.5 

65.7 

66.6 

66.2 

64.2 

53.0 

58.2 

-3.0 

-17.4 

9.8 

-3.3  (. 

Production  workers  (thousands) 

42.6 

45.8 

47.7 

48.3 

48.5 

47.8 

46.2 

38.1 

40.5 

-3.3 

-17.5 

6.3 

-4,4  , 

Average  hourly  earnings  ($) 

13.18 

13.18 

13.60 

14.37 

14.24 

16.24 

16.50 

16.40 

16.42 

1.6 

-0.6 

0.1 

3.6  q 

Capital  expenditures 

196 

229 

260 

290 

294 

509 

Product  data 

1 

Value  of  shipments'' 

8,940 

10,340 

11,911 

12,599 

13,191 

14,966 

15,264 

9,478 

9,023 

2.0 

-37.9 

-4.8 

-9.1  : 

Value  of  shipments  (1992$) 

8,940 

10,108 

11,355 

11,698 

11,916 

13,274 

13,380 

9,366 

8,898 

0.8 

-30.0 

-5.0 

-7.0  , 

Trade  data 

Value  of  imports 

1,935 

2,057 

2,745 

2,837 

2,798 

3,146 

3,352 

2,548 

2,268 

6.5 

-24.0 

-11.0 

-5.1  ' 

Value  of  exports 

2,241 

2,525 

2,723 

3,174 

3,696 

4,510 

4,198 

3,048 

2,682 

-6.9 

-27.4 

-12.0 

-7.7  ' 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


U.S.  manufacturers  in  those  countries.  Mexico's  2.5  percent  share 
of  U.S.  imports  of  farm  machinery  reflects  the  implementation  of 
NAFTA  in  1994.  The  crisis  in  the  fami  sector  was  manifest  in 
1999  imports,  which  were  down  24  percent  through  August  from 
the  same  period  a  year  earlier.  While  the  countries  listed  above 
continue  to  be  the  leading  suppliers,  imports  are  drastically  down 
from  Canada  ( — ^5  percent).  Great  Britain  (-43  percent).  France 
(-.53  percent),  and  Italy  (-19  percent).  Over  half  of  U.S.  farm 
machinery  imports  consist  of  low-  and  medium-horsepower  trac- 
tors and  pails  and  their  complementary  attachments.  The  facto- 
ries of  U.S. -based  fann  machinery  firms  inanufacture  Held  row 
crop  tractors  in  horsepowers  of  100  and  above.  In  1999,  sales 
increases  were  realized  only  for  tractors  below  40  HP;  as  a  result, 
imports  from  Japan  increased  slightly  while  imports  from  most 
traditional  suppliers  except  Gennany  fell. 

As  a  result  of  plant  overcapacity  and  crop  surpluses  in  the 
mid-1980s,  many  farmers  left  the  business  because  of  bank- 
ruptcy and  other  factors.  The  1998-1999  farm  crisis  was  simi- 
lar to  that  of  the  mid- 1 980s;  however,  it  was  less  severe  than  the 
earlier  crisis  in  that  farmers"  ratio  of  debt  to  equity  was  worse  in 
the  1980s.  Farmland  values  are  holding  up  well  compared  with 
the  1980s  crisis,  with  fewer  farmers  facing  bankruptcy.  How- 
ever, many  midlevel  (family)  farmers  will  quit  farming  because 
they  cannot  earn  enough  money  from  farming  operations.  This 
will  continue  the  trend  toward  very  large  farms  and  sundowners 
(or  hobby)  farmers.  Even  before  the  current  crisis,  the  continu- 
ing trend  in  American  agriculture  was  toward  increased  mecha- 
nization and  growth  in  farm  size.  There  are  approximately  2 
million  farms  today,  compared  with  more  than  5.4  million  in 
1950.  Although  the  number  of  farms  has  decreased,  acreage 
under  cultivation  has  not  decreased;  and  agricultural  output  has 
increased.  American  farmers  feed  twice  as  many  people  today 
as  they  did  50  years  ago  while  farming  about  the  same  amount 
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of  land,  and  about  50,000  of  the  largest  farms  produce  half  th( 
nation's  agricultural  output.  ► 
The  U.S.  Environmental  Protection  Agency  (EPA)  has  deteri 
mined  that  emissions  of  off-road  engines,  including  engine:! 
used  in  farm  machinery,  contribute  significantly  to  air  pollutiorfl  ! 
EPA  proposed  diesel  engine  regulations  to  limit  exhaust  amj 
smoke  emissions  from  off-road  engines  and  proposed  a  stagi 
gered  phase-in  period  for  new  engines.  Most  Tier  I  requirCi  • 
ments  have  been  put  into  effect,  with  only  engines  above  75-j 
HP  or  below  25  HP  to  be  modified  by  the  year  2000.  Tier  i 
requirements  were  accomplished  through  relatively  moderatj 
design  adjustments.  However.  EPA  Tier  II  (required  by  200?! 
and  Tier  III  (required  by  2006)  requirements  are  increasingLj 
stringent.  EPA's  final  rule  on  Control  of  Emissions  of  Air  PoHi<i 
tiiin  from  Nonroad  Diesel  Engines  was  issued  on  August  2'- 

1998.  to  be  effective  60  days  after  its  publication  in  the  Fcclerc^ 
Ri'iiister.  The  farm  and  construction  equipment  industries  chaj  : 
lenged  many  requirements  as  being  unrealistic.  Among  the  spt"|  ; 
cific  concerns  were  that  EPA  had  ( I )  not  considered  all  classe  f 
and  categories  of  off-road  vehicles  as  required  by  the  Clean  A 
Act.  (2)  overestimated  the  industry's  ability  to  transfer  highwa^  i  il 
engine  technology  to  off-road  applications  and  underestimate',  :i| 
the  costs  of  the  changes,  and  (3)  underestimated  the  costs  cj  >  li 
compliance  with  the  proposed  rule  to  the  equipment  manufac*  h 
turers.  For  greater  detail  on  this  complex  subject,  readers  cS  ■<  I 
refer  to  the  public  policy  section  on  the  Equipment  Manufa('  f 
turers  Institute  (EMI)  Web  site  at  www.emi.org. 

The  EPA  estimates  that  65  percent  of  non-point-source  wat 
pollution  comes  from  agnculture.  The  principal  pollutants  a-  \\ 
sediment,  animal  waste,  fertilizers,  and  pesticides.  On  August  2'  i 

1999,  EPA  issued  a  proposed  Clean  Water  Act  (CWA)  rule  thj 
could  significantly  revise  the  guidelines  for  measuring  and  repot  ti 
ing  total  maximum  daily  loads  (TMDLs).  TMDLs  are  measurj  ij 


TABLE  18-9:    U.S.  Trade  Patterns  in  Farm  Machinery^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value* 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

1,551 

37 

NAFTA 

679 

20 

Latin  America 

593 

14 

Latin  America 

18 

1 

Western  Europe 

1,016 

24 

Western  Europe 

1,754 

52 

Japan/Chinese  Economic  Area 

1  in 

o 
o 

Japan/Chinese  Economic  Area 

7  1  R 

0  1 

Other  Asia 

56 

1 

Other  Asia 

57 

2 

Rest  of  world 

871 

21 

Rest  of  world 

129 

4 

World 

4,198 

100 

World 

3,352 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

1,250 

30 

Japan 

668 

20 

Australia 

411 

10 

Canada 

561 

17 

Mexico 

301 

7 

United  Kingdotn 

501 

15 

Germany 

290 

7 

Germany 

365 

11 

France 

231 

5 

Italy 

356 

11 

'  SIC  3523. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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l|ments  of  the  amount  of  pollution  from  a  source  present  in  a  body 
i  of  water  and  are  used  lor  waters  where  effluent  technology  limita- 
tions required  by  state  and  local  governments  are  not  sufficiently 
stringent  to  meet  federal  water  quality  standards,  as  is  allowed  for 
\p  under  the  CWA.  Tiiis  proposed  rule  would  establish  a  priority 
franking  system  by  which  state  and  local  governments  would  have 
to  identify  and  report  bodies  of  water  most  impaired  by  point  and 
I  non-point-source  pollution,  h  uses  the  "watershed"  approach  to 
f  water  quality  management,  which  allows  characteristics  of  indi- 
vidual watersheds  to  determine  the  proper  means  of  quality  con- 
fl  itrol.  Under  the  provisitMis  of  the  CWA,  government,  agricultural 
ilgroups,  and  machinery  producers  are  working  to  prevent  non- 
ipoint-source  water  pollution.  Precision  agricultural  equipment, 
which  enables  sitevspecific  nutrient,  seed,  and  pesticide  inputs,  is 
ijiian  example  of  machinery  that  reduces  pollutants.  Additional 
details  on  how  the  CWA  affects  farm  machinery  producers  can  be 
i  found  in  the  public  policy  section  of  the  EMI  Web  site. 
(    The  major  manufacturing  states  for  farm  machinery  are.  in 
rank  order.  Iowa,  Illinois.  Wisconsin,  Kansas,  Nebraska,  and 
Georgia. 

Global  Market  Prospects 

Hxports  account  for  an  average  of  25  percent  of  U.S.  farm 
machinery  shipments.  In  1998,  U.S.  exports  of  farm  machinery 
idropped  6.9  percent  after  registering  a  21  percent  increase  in 
^997.  That  decrease  reflected  a  global  softening  of  demand  for 
iarm  machinery  caused  by  crop  surpluses  and  the  resulting  low 
.ommodity  prices  in  most  agriculturally  productive  nations.  In 
1997,  exports  had  reflected  a  spike  caused  by  large  purchases 
iy  the  FSU  countries  of  Kazakhstan,  Turkmenistan,  Ukraine, 
ind  Uzbekistan.  However,  in  1998,  Uzbekistan  was  the  only 
ountry  to  show  an  increase  in  imports  from  the  United  States, 
argely  as  a  result  of  the  Ca.se  Corporation's  joint  venture  in  that 
ountry.  Exports  fell  dramatically  to  Ukraine  (-20.4  percent). 


Turkmenistan  (-86.5  percent),  and  Kazakhstan  (-93.3  percent). 
Exports  were  off  more  than  8  percent  to  major  markets  such  as 
Canada.  Australia,  and  Argentina  and  were  17  to  20  percent 
lower  in  Mexico,  the  United  Kingdom,  and  South  Africa. 

The  depression  in  the  farm  sector  deepened  in  1999.  with 
exports  down  about  28  percent  through  August,  and  there  was 
little  chance  for  improvement  for  the  remainder  of  that  year. 
Exports  in  all  the  major  markets  for  U.S.  farm  machinery  were 
in  the  negative  column.  The  robust  sales  to  Russia  and  FSU 
countries  of  the  previous  few  years  continued  to  drop  drasti- 
cally in  1999.  Exports  through  August  were  down  to  Ukraine 
(-99.3  percent),  Russia(-95.3  percent),  and  Turkmenistan  (-98 
percent).  Increased  exports  to  the  few  countries  that  showed 
some  improvement,  such  as  China  and  Romania,  cannot  rever.se 
the  severe  export  ioss  in  the  major  markets. 

Projections  of  Industry  and  Trade  Growth 
for  the  Next  1  and  5  Years 

In  1998,  constant  dollar  shipments  of  U.S.  farm  machinery 
increased  an  estimated  0.8  percent,  compared  with  I  1  percent 
growth  in  1997.  Unit  sales  of  combnie  harvesters  rose  a  healthy 
8  percent,  but  tractor  sales  declined  steeply  starting  in  Augu.st  of 
that  year.  Unit  domestic  sales  of  two-wheel  tractors  above  100 
HP  finished  the  year  down  8  percent  compared  with  1997.  while 
unit  sales  of  four-wheel-drive  tractors  fell  30  percent.  Almost  all 
row  crop  field  tractors  manufactured  in  the  United  States  are 
two-wheel  tractors  of  over  100  HP  or  very  high  horsepower 
units  with  four-wheel  drive  and  special  rubber  crawlers.  A  lim- 
ited number  of  tractors  in  the  40-  to  1 00-HP  range  are  manufac- 
tured in  the  United  States,  but  most  are  imported.  Unit  sales  of 
tractors  in  the  40-  to  1 00-HP  range  increased  9  percent  in  1998. 
Export  sales  declined  10.3  percent  in  1998;  however,  1997 
exports  had  been  unusually  high  because  of  shiptnents  for  large 
projects  in  FSU  nations  such  as  Ukraine  and  Turkmenistan. 
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While  most  of  the  U.S.  economy  is  enjoying  ahnost  unparal- 
leled prosperity,  the  farming  sector  has  been  severely 
depressed.  Americans  are  seeing  some  of  the  lowest  food  price 
increases  in  years,  but  farm  income  is  down  approximately  40 
percent.  The  global  glut  of  cash  grain  crops  (wheat,  corn,  soy- 
beans) that  began  in  1998  resulted  in  commodity  prices  that 
were  the  lowest  since  the  agricultural  recession  of  the  mid- 
I98()s  and  had  a  severe  impact  on  farm  machinery  sales  in 
1999.  The  U.S.  Congress  passed  and  the  President  signed  a 
record  $8.7  billion  farm  aid  bill;  nonetheless,  constant  dollar 
farm  machinery  sales  in  1999  were  .^0  percent  lower  than  those 
in  1998.  That  was  the  second  consecutive  year  in  which  U.S. 
farmers  received  a  substantial  bailout  package  ($5.9  billion  in 
1998)  to  help  them  survive  the  abrupt  income  loss  caused  by 
price  slumps  and  conditions  akin  to  those  during  the  great 
depression.  Farm  machinery  factories  have  been  idled  or  have 
operated  at  reduced  capacity. 

Farm  machinery  sales  in  the  year  2()()()  are  forecast  to  con- 
tinue to  fall,  but  the  decline  should  slow  from  the  steep  drop 
experienced  in  1999.  Farm  machinery  sales  cannot  recover  sub- 
stantially until  there  is  a  drawdown  of  the  current  huge  crop  sur- 
plus and  an  increase  in  crop  prices.  The  crop  surplus  is  not 
expected  to  diminish  sufficiently  in  2()()()  and  possibly  not  until 
2001  or  2002.  There  has  been  long-term  competition  in  the 
wheat  market,  and  there  is  significant  competition  from  South 
America  in  the  oilseeds  market.  With  the  1999  harvest  almost 
complete,  each  new  U.S.  Department  of  Agriculture  (LISDA) 
crop  report  predicted  higher  yields,  further  suppressing  com- 
modity prices.  Because  of  the  low  commodity  prices,  farmers 
may  reduce  plantings  in  2000,  further  reducing  the  need  foi 
machinery  to  work  the  fields.  The  availability  of  a  large  array  of 
good  used  equipment  will  inhibit  new  machinery  purchases  fur- 
ther in  2000.  As  a  result  of  these  factors,  farm  machinery  sales 
are  projected  to  fall  another  ,S  percent  in  2()()(). 

Increased  farm  income  from  rising  commodity  jirices  must 
precede  any  significant  increase  in  larm  machinery  purchases. 
Farmers  purchase  other  farm  inputs,  such  as  seed,  fuel,  nutrients, 
and  fertilizer,  before  purchasing  equipment.  Because  of  the 
lagged  effect  of  increased  larm  income  on  machinery  purchases, 
substantial  increases  in  farm  machinery  purchases  may  lag 
behind  a  rise  in  commodity  prices  by  at  least  a  year.  In  the  long 
run,  today's  low  commodity  prices  could  stimulate  future 
demand  as  customers  increase  feed  grain  purchases  at  today's 
low  prices  and  become  accustomed  to  more  protein  in  their  diets. 

The  long-term  outlook  for  agriculture  and  farm  machinery  is 
positive  as  populations  increa.se  globally,  with  continued  demand 
for  dietary  improvements.  The  demand  for  more  protein  in  the 
diets  of  people  in  developing  countries  will  boost  the  need  for 
feed  grains  and  the  equipment  used  to  produce  them.  Because 
water  resources  are  finite,  fanners  globally  are  seeking  improved 
fanning  methods  both  to  conserve  water  and  to  achieve  water  use 
efficiency.  The  United  States  is  recognized  as  the  leader  in  in  iga- 
tion  technology  and  should  benefit  from  the  increased  demand 
for  this  sophisticated  inigation  equipment  as  well  as  that  for  new 
conservation  tillage  machinery  and  other  new  environmentally 
sound  equipment. 


Mary  R.  Wiening,  U.S.  Department  of  Commerce,  Office  of  ; 
Energy,    Infrastructure   and   Machinery,   (202)  482^708, 
November  1999. 
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PACKAGING  MACHINERY 


The  packaging  machinery  industry  (NAICS  333993,  formerly  SIC 
3565)  consists  of  establishments  engaged  primarily  in  manu-' 
facturing  machinery  for  uses  such  as  canning,  container 
cleaning,  filling,  forming,  bagging,  packing,  unpacking,  bot- 
tling, sealing  and  lidding,  inspection  and  check  weighing, 
wrapping,  shrink  film  and  heat  sealing,  case  forming,  labeling! 
and  encoding,  palletizing  and  depalletizing,  and  related  uses. 
More  than  100  specialized  types  of  packaging  machines  are 
manufactured  and  are  in  daily  use  throughout  the  world.  , 

The  purpose  of  packaging  machinery  is  to  take  bulk  or  fin-, 
ished  products — liquid,  gaseous,  or  solid  objects — and  pack 
them  for  final  shipment  to  customers,  whether  industrial,; 
wholesale,  commercial,  or  retail.  The  packaging  process  con- 
sists of  placing  a  product  into  containers  made  of  appropriate 
materials  and  of  uniform  sizes  that  are  designed  to  protect  the] 
product  against  deterioration  or  damage  and  marking  and/oK  , 
labeling  them  and  packing  them  as  required  into  outer  contain-i  i 
ers  ready  for  shipment.  r  i 

i 

Global  Trends 

The  packaging  machinery  industry  is  steadily  becoming  mort 
globalized  as  industrialization  and  modem  agribusiness  spreac. 
throughout  the  world,  creating  new  demand  and  markets  fo.i 
packaging.  Although  varying  by  geographic  region  and  industrji 
segment,  the  outlook  for  growth  of  the  industry  is  very  favorablej  ' 

The  United  States,  the  European  Union,  and  Japan  are  th(< 
world's  leading  manufacturers,  distributors,  and  end  users  oj  • 
packaging  machinery  and  technology.  Packaging  machines  O' 
various  types  and  degrees  of  sophistication  also  are  produced  in 
numerous  other  countries  such  as  Brazil,  Mexico,  Taiwan,  Hun^ 
gary,  Turkey,  and  Russia.  They  often  are  designed  for  local  tfi 
regional  use  and  may  be  built  in  factories  that  are  joint  venture^ 
or  subsidiaries  of  foreign  maiuilacturers.  There  are  no  intemaj  ! 
lional  standards  for  packaging  machinery;  this  is  a  concen; 
among  LIS.  manufacturers,  which  are  exporting  about  20  per, 
cent  of  their  production  and  striving  to  expand  their  international 
market  share.  U.S.  machinery  is  routinely  built  to  meet  Undetfj 
writers  Laboratory  standards.  Occupational  Safety  and  Healt?|^ 
Administration  (OSHA)  standards,  ISO-900(),  and  increasingl-i 
European  Union  (EU)  seal  requirements.  When  used  in  sanitarj 
applications  such  as  food  processing,  pharmaceutical,  and  coS) 
metics  packaging,  the  machinery  conforms  to  and  is  operated  i 
accordance  with  the  Code  of  Federal  Regulations  (21CFR.  Partj 
1-99)  of  the  Food,  Drug  and  Cosmetic  Act  of  1938  as  ameiidecl 
including  the  Current  Good  Manufacturing  Practices  (CGMF, 
section.  The  U.S.  industry  supports  international  cooperation  i 
standards  development  to  prevent  standards  from  becomini 
trade  barriers  while  assuring  that  unifonnly  high-quality,  saf 
machinery  is  delivered  to  end  users  throughout  the  world.  J 
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Domestic  Trends 

The  United  Stales  is  the  world's  hirgest  market  lor  paekaging 
teehnology,  earning  revenues  exeeeding  $100  billion  annually 
and  employing  more  than  200.000  workers.  Although  this  is  a 
huge  market,  it  is  still  growing,  lueled  by  the  highly  eompeti- 
tive,  industrialized,  market-driven  U.S.  eeonomy.  The  extensive 
range  of  Ameriean-made  paekaging  equipment  rellects  the 
machinery  industry's  historical  response  to  the  dynamic  needs 
of  U.S.  and  international  manul'acturers  of  packaged  goods. 

A  broad  base  ot  standard  i^ackaging  systems  is  the  founda- 
tion of  an  almost  intuiite  number  of  systems  variations  that  can 
be  customi/ed  to  meet  customers'  demands.  This  requires  that 
machinery  suppliers  cultivate  closer  working  relationships  with 
i  their  customers  to  provide  them  with  technical  experti.se,  engi- 
neering services,  after-sales  support,  and  developmental  plan- 
ning for  the  future.  Eventually,  some  packaging  equipment 
suppliers  may  become  "full-service"  suppliers  by  building 
^  equipment,  training  operators,  and  employing  packaging  sys- 
tem managers  in  customers'  plants. 

U.S.  industrial  consumption  of  packaging  machinery  is  esti- 
c    mated  as  follows:  The  food  and  beverage  industiy  uses  about  .^3 
e  j  percent;  the  pharmaceuticals,  cosmetics,  and  personal  care  prod- 
if  1  ucts  sectors,  about  15  percent;  the  chemical  sector  (all  types), 
1    nearly  10  percent;  the  consumer  durables  and  nondurables  sec- 
tors, about  10  percent;  and  the  hardware  and  automotive  sectors 
and  the  printing  and  converting  sectors,  about  5  percent  each. 
The  U.S.  packaging  machinery  industry  includes  nearly  690 
R   companies,  mainly  small  and  medium-size  highly  specialized 
111   businesses.  Most  of  those  companies  are  privately  held.  The 
or   leading  manufacturing  states  are  Illinois,  Wisconsin,  California, 
Hi  Ohio,  and  Minnesota,  which  account  for  about  40  percent  of  the 
It  ;,  industry's  employment.  With  the  growing  demand  for  complete 
packaging  lines  at  home  and  abroad,  specialized  machinery 
of  i  builders  with  limited  product  lines  are  collaborating  with  manu- 
ol  1  facturers  of  complementary  equipment  on  projects.  Companies 
i"  I  are  partnering  antl  forming  consortia  that  can  undertake  very 
IB  '  large  and  diverse  projects.  There  also  has  been  some  acquisition 
11'  1  activity,  both  foreign  and  domestic,  as  manufacturers  attempt  to 
res '  broaden  their  product  lines  by  acquiring  companies  in  strategic 
na-  T  markets.  For  example,  there  are  European  firms  that  manufac- 
en  ture  in  the  United  States  to  have  better  access  to  the  U.S.  and 
»'{■  NAFTA  markets  and,  conversely,  American  firms  that  place 
iDil}  ' manufacturing  and  distribution  operations  in  western  Europe  to 
have  better  access  to  that  and  neighboring  markets. 

Four  major  factors  drive  U.S.  demand  for  new  machinery, 
isljj;  The  first  is  the  need  to  expand  production  and  packaging  capa- 
bilities, which  is  spurred  by  the  continuing  growth  of  the  U.S. 
manufacturing  base.  Packagers  are  demanding  more  automated 
and  efficient  machinery.  Second,  despite  the  legendary  long  life 
ot  U.S.  packaging  machinery,  the  replacement  of  older  machin- 
ery is  often  urgently  required  to  improve  production  and  effi- 
ciency. With  the  growing  number  of  business  mergers  and 
con.solidations,  a  significant  amount  of  often  late-model  used 
machinery  is  available.  This  situation  has  prompted  more 
machinery  builders  to  launch  their  own  programs  for  upgrading 
and  rebuilding  machinery  for  individual  customers  and  for  the 


used  machinery  market.  I  hird,  the  Hood  of  new  product  intro- 
ductions, which  were  estimated  lo  exceed  19,000  in  1999,  is 
causing  U.S.  packagers  to  seek  machinery  that  can  increase 
production,  reduce  changeover  time,  and  handle  a  wider  variety 
of  packaging  lorms,  sizes,  and  materials.  The  fourth  and  most 
compelling  factor  is  the  need  for  packagers  to  reduce  their  pro- 
duction costs  in  response  to  intensifying  market  competition. 

Now,  more  than  ever,  important  technology  drivers  are  sup- 
porting demand  for  new  machinery.  Those  drivers  include 
expanded  robotics  systems,  contributing  to  cost  reductions  in 
general  and  to  worker  safety;  enhanced  vision  systems  and 
improved  machinery  flexibility,  permitting  quick  changeovers 
without  the  need  for  tools  and  requiring  only  minimal  labor; 
expanded  computer  integration;  and  simpler  u.ser-friendly  con- 
trols. In  short,  the  trends  are  toward  greater  efficiency,  higher 
performance,  flexibility,  automation,  cost  reduction,  and  larger 
profit  margins. 

Internet  Applications 

The  Internet  is  rapidly  advancing  from  a  passive  to  an  active 
reference  tool  for  commerce  in  packaging  technology.  The 
majority  of  machinery  builders,  industry  trade  as.sociations,  and 
publications  have  established  their  own  Web  sites.  Associations 
are  facilitating  access  to  member  companies  by  putting  their 
membership  directories  on-line,  complete  with  product  locators 
and  contact  information,  as  well  as  promoting  important  trade 
shows  and  meetings.  The  trend  toward  E-commerce  is  under 
way  as  growing  numbers  of  manufacturers  are  providing  tech- 
nical information  and  ordering  .services  for  selected  parts,  sup- 
plies, and  basic  machines.  Some  manufacturers  accept  complex 
machinery  inquiries  by  E-mail  and  respond  promptly  with  con- 
ditional equipment  recommendations,  which  are  subject  to  later 
review,  pricing,  and  final  approval  by  their  sales  and  engineer- 
ing departments.  Long-distance  servicing  is  now  possible  as  a 
result  of  the  Internet.  Manufacturers  are  using  the  capabilities 
of  the  Internet  by  incoiporating  modems  into  their  equipment  to 
permit  their  customers  around  the  world  to  log  on  to  their  home 
sites  for  "real-time"  field  adjustments  and  troubleshooting. 

Evolution  of  Packages 

A  new  generation  of  proprietary,  lightweight,  and  generally 
reusable  shipping  containers  is  replacing  the  heavy,  dedicated, 
rigid,  mass-produced  stock  containers  of  the  past.  The  once  dis- 
tinct boundary  between  rigid  and  flexible  containers  has  been 
bluned  by  ever  lighter  containers  using  fewer  but  stronger  mate- 
rials. Environmental  and  economic  drivers  are  moving  pack- 
agers to  contain  more  contents  with  less  packaging  material. 
Packaging  designers  are  responding  imaginatively  and  responsi- 
bly to  consumer  demands  such  as  tamper-resi.stant  packages, 
child-protective  closures,  user-friendly  packages  for  the  infirm, 
reusable  and  reliable  resealable  packaging,  more  protection  for 
contents,  and,  in  the  case  of  noxious  products,  more  protecfion 
from  leakage  of  contents.  However,  the  market  success  of  this 
new  generafion  of  packages  will  rely  on  the  ability  of  machinery 
manufacturers  to  engineer,  build,  install,  and  service  flexible, 
agile  packaging  equipment. 
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Packaging  Education 

Globali/alion  of  packaging  is  increasing  the  need  tor  interna- 
tional paci<aging  education  at  the  technical  training  school,  con- 
tinuing education,  and  university  levels.  Education  in  package 
design,  materials  selection,  machinery  functions,  labeling,  mar- 
keting, and  the  environmental  aspects  of  good  packaging  is 
essential  to  modem  manufacturing,  distribution,  and  trade.  Edu- 
cation in  the  correct  specification,  installation,  maintenance,  and 
operations  of  packaging  machinery  lines  is  equally  important.  In 
addition  to  supporting  established  academic  programs  through 
scholarships  and  technical  assistance,  the  U.S.  machinery  indus- 
try and  its  trade  and  professional  associations  promote  packag- 
ing education  through  the  organization  of  technical  seminars  and 
training  courses  for  industry  professionals  and  students.  The 
machinery  industry  also  is  publishing  technical  materials  and 
machinery  operations  and  maintenance  manuals. 

Projections  of  Industry  and  Trade  Growtii 

Aided  by  high  demand  and  linv  interest  rates.  1^97  product 
shipments  of  packaging  machinery  surged  24  percent,  register- 
ing an  all-time  high.  Market  demand  was  driven  upward  as 
packagers,  particularly  large-volume  manufacturers,  sought  to 
improve  productivity,  efficiency,  and  profitability  through  the 
installation  of  more  highly  automated  packaging  lines.  Market 
momentum  and  technological  improvements  demanded  by 
new  product  packaging,  combined  with  moderate  growth  in 
the  gross  domestic  product  (GDP),  produced  a  2  percent 
increase  in  packaging  machinery  shipments  in  1998  (see  Table 
18-10).  In  1999.  product  shipments  grew  4  percent  in  nominal 
terms  (2  percent  in  constant  dollars),  and  that  rate  is  forecast  to 
continue  through  2()()().  In  recent  years,  the  U.S.  packaging 
machinery  industry  has  invested  heavily  in  capital  equipment, 
factory  moderni/ation.  and  rationalization  programs.  The 


industry  should  enter  the  new  millennium  well  equipped,  well 
staffed,  and  globally  competitive. 

Global  Market  Prospects 

It  is  estimated  that  about  one-third  of  the  world  market  for 
packaging  machinery  is  located  in  North  America.  Owing  to  the 
large  size  of  the  U.S.  market  and  import  competition,  American 
machinery  builders  must  focus  a  great  deal  of  attention  on  their 
Iwme  market.  However,  export  business  is  extremely  important 
to  U.S.  machinery  builders.  They  have  been  adept  at  meeting 
the  special  needs  of  overseas  customers  and  being  loyal  suppli- 
ers in  times  of  difficulty.  U.S.  packaging  machinery  has  earned 
a  strong  position  in  international  markets.  The  United  States 
exports  packaging  machinery  to  about  140  countries  annualh. 
In  1998,  Canada  and  Mexico  (NAFTA)  imported  about  36  per- 
cent of  U.S.  exports,  western  Europe  about  28  percent,  Latin 
America  1 2  percent,  the  Japan/Chinese  Economic  Area  and , 
Asia  about  13  percent,  and  other  nations  about  10  percent  (see  , 
Table  18-11).  In  1999,  the  top  10  U.S.  export  markets  were 
Canada.  Mexico,  the  United  Kingdom.  Germany.  Japan,  the 
Netherlands.  Belgium.  Brazil.  Australia,  and  Italy.  The  down- 
turn in  economic  conditions  in  key  world  markets  was  reflected 
by  falling  exports  in  1998  and  1999.  With  economic  recovery  , 
under  way  in  Asian  and  Latin  American  markets,  an  upturn  inj 
U.S.  exports  is  expected.  j 
As  the  world's  largest  market  for  packaging  machinery,  the 
United  States  has  had  imports  in  excess  of  $1  billion  since  j 
1995.  It  is  an  outstanding  market  for  international  machinery^ 
builders  that  can  meet  its  high  production,  technical,  and  com-^ 
petitive  price  requirements.  The  U.S.  market  is  open  and  acces-^' 
sible  and  offers  the  greatest  variety  of  machinery  applications.! 
Leading  supplier  nations  are  Germany.  Italy.  Canada.  Japan,^ 
and  the  United  Kingdom,  which  together  supplied  76  percent  ofj 


TABLE  18-10:    Packaging  Machinery  (SIC  3565)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999-' 

2000' 

97-98 

98-99 

99-00 

96-00' 

Industry  data 

Value  of  shipments^ 

3,150 

3,418 

3,690 

4,185 

4.056 

4,820 

4,916 

5,113 

5,317 

2.0 

4.0 

4.0 

7.0 

Value  of  shipments  (1992$) 

3,150 

3,322 

3,491 

3,864 

3,667 

4,269 

4,267 

4,351 

4,438 

-0.0 

2.0 

2.0 

4.9 

Total  employment  (thousands) 

26.4 

24.9 

24.8 

28.0 

27.2 

31.2 

Production  workers  (thousands) 

15.6 

14.2 

14.9 

16.9 

16.3 

16.9 

Average  hourly  earnings  ($) 

13.86 

14.29 

14.52 

14.69 

14.68 

15.69 

Capital  expenditures 

70.6 

90.2 

98.6 

87.0 

111 

120 

Product  data 

Value  of  shipments'' 

2,861 

3,098 

3,257 

3,658 

3,435 

4,355 

4,442 

4,620 

4,805 

2  0 

4.0 

4.0 

8.8 

Value  of  shipments  (1992$) 

2,861 

3,011 

3,081 

3,377 

3,105 

3,857 

3,855 

3,931 

4,010 

-0.1 

2.0 

2.0 

6,6 

Trade  data 

Value  of  imports 

699 

719 

842 

932 

1,042 

1,104 

1,072 

1,086 

1,097 

-2.9 

1.3 

1.0 

1.3 

Value  of  exports 

606 

672 

792 

839 

841 

871 

791 

746 

783 

-9.2 

-5.7 

5.0 

-1.8  ; 

'  Estimate  except  imports  and  exports. 

Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  18-11:    U.S.  Trade  Patterns  in  Packaging  Machinery^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region'^ 

Value^ 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

289 

36 

NAFTA 

159 

15 

Latin  America 

92 

12 

Latin  America 

3 

0 

Western  Europe 

223 

28 

Western  Europe 

772 

72 

Japan/Chinese  Economic  Area 

'  60 

8 

Japan/Chinese  Economic  Area 

120 

1 1 

Other  Asia 

52 

7 

Other  Asia 

9 

1 

Rest  of  world 

76 

10 

Rest  of  world 

10 

1 

World 

791 

100 

World 

1,072 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

168 

21 

Germany 

327 

30 

Mexico 

121 

15 

Italy 

195 

18 

United  Kingdom 

50 

6 

Canada 

154 

14 

rjetherlan  ds 

36 

5 

Japan 

90 

8 

Germany 

34 

4 

United  Kingdom 

85 

6 

SIC  3565. 

hor  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 

ource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


Ilie  machinery  imported  into  the  United  States  in  1998,  a  year  in 
which  imports  held  a  23  percent  share  of  the  domestic  market. 
The  remaining  top  10  import  supphers  are  Switzerland,  the 
Netherlands.  France,  Sweden,  and  Taiwan. 

As  globalization  of  the  world's  economy  increases,  so  will 
'international  requirements  for  packages  and  containers  of  every 
description  to  protect,  promote,  and  carry  the  increasing  abun- 
dance of  the  world's  commerce. 

h.iigene  Shaw,  U.S.  Department  of  Commerce.  Office  of  Energy, 
Infrastructure  and  Machinery.  (202)  4S2-3494,  November  1999. 

PAPER  INDUSTRIES  MACHINERY 


The  paper  industries  machinery  subsector  (SIC  3554,  NAICS 
333291)  consists  of  firms  that  manufacture  machinery  for 
the  production  of  pulp  and  paper.  The  industry  produces 
equipment  for  the  major  papermaking  stages;  woodyard 
equipment  used  to  prepare  wood  for  pulping,  pulping  and 
fiberline  equipment  used  in  the  manufacture  of  pulp,  paper 
machines,  calendars,  on-machine  coalers,  winders,  and 
machinery  and  equipment  used  in  converting  paper  into  fin- 
ished goods.  The  industry  includes  machinery  for  off- 
machine  coating  but  does  not  include  some  machinery  and 
equipment  commonly  used  in  paper  and  allied  product 
mills,  such  as  vacuum  pumps,  fourdrinier  wire,  and  paper 
machine  clothing. 

Global  Trends 

Respite  intense  competition  froin  Finland  and  Germany,  the 
Jnited  States  remains  the  largest  worldwide  manufacturer  of 
)aper  industries  machinery  and  an  effective  competitor  in  intema- 
ional  markets.  Although  paper  industries  machines  are  among  the 
argest  forms  of  machinery  manufactured  for  any  industry,  that 


machinery  is  easily  exportable  in  a  completely  knocked-down 
form.  Consequently,  size  has  not  proved  to  be  a  barrier  to  the 
movement  of  paper  industries  machinery  in  international  trade. 

The  paper  industries  machinery  subsector  historically  has 
been  subject  to  the  cyclical  nature  of  the  paper  industry.  The 
long  lead  times  required  for  paper  machinery  make  industry 
activity  a  lagging  economic  indicator  and  can  mask  industry 
performance.  The  long  lead  times  cushion  the  initial  impact  on 
the  industry  of  the  downturn  in  its  customer  ba.se.  Conversely, 
an  upturn  in  the  fortunes  of  the  industry's  customers  may  take  i 
or  2  years  to  be  reflected  in  industry  shipments.  Furthermore, 
new  capital  spending  by  the  paper  industry  is  highly  cyclical. 
The  cyclicalily  of  those  capital  expenditures  is  reinforced  by 
the  tendency  of  mills  to  cluster  new  capital  spending  in  periods 
of  greatest  profitability. 

When  a  major  manufacturer  launches  a  new  mill  or  a  major 
rebuild,  competitors  often  are  not  far  behind.  New  capital  expen- 
ditures, especially  for  rebuilds,  often  are  driven  by  increased 
demand  for  a  specific  paper  grade.  New  capital  expenditures  by 
the  U.S.  paper  industry  are  constrained  by  the  need  to  allocate 
financial  resources  to  meet  the  EPA's  Cluster  Rule,  hitemation- 
ally,  Asian  markets  fiir  paper  machinery  are  expected  to  revive 
more  slowly  than  those  for  other  types  of  production  machinery. 

Domestic  Trends 

The  U.S.  paper  industry  has  experienced  7  years  of  sluggish 
growth,  with  increases  in  product  shipments  averaging  only  1.5 
to  2.0  percent  annually  (see  Table  18-12).  This  slow  growth  has 
resulted  from  a  combination  of  falling  prices  and  overcapacity 
in  paper  sectors  such  as  market  pulp  and  key  paper  grades  such 
as  newsprint  and  tissue.  Those  factors  brought  about  3  straight 
years  of  declining  product  shipments  from  1996  to  1999  for  the 
U.S.  industry.  Paper  and  allied  product  mills  have  been  reluc- 
tant to  increase  capital  spending  during  the  current  cycle. 
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Mergers  and  acquisitions  in  the  paper  and  allied  products 
industry  have  ehminated  some  existing  capacity  and  conse- 
quently have  led  to  reduced  demand  for  both  new  and  rebuilt 
machinery.  Long  lead  times  and  a  large  backlog  of  orders 
fueled  industry  growth  before  1997.  Now  long  lead  times  have 
hindered  the  industry's  ability  to  recover  from  the  sluggish  per- 
formance of  its  primary  customer  base.  These  circumstances 
have  increased  the  industry's  reliance  on  exports  at  a  time  when 
domestic  production  capacity  has  declined  and  exports  to  Asian 
markets  such  as  Indonesia  and  Malaysia  have  plummeted. 

The  industry  continues  to  undergo  extensive  restructuring 
through  mergers,  acquisitions,  bankruptcy  proceedings,  and 
joint  ventures.  Manufacturers  of  pulping  equipment  and  pri- 
mary paper  machinery  in  particular  have  been  affected  by  these 
developments.  This  activity  has  increased  the  industry's  con- 
centration, reduced  the  volume  of  manufacturing  capacity,  and 
increased  the  proportion  of  product  shipments  emanating  from 
the  leading  U.S.,  German,  and  Finnish  suppliers.  Mergers  in  the 
paper  and  allied  products  industries  also  have  reduced  excess 
pulp  and  paper  machine  capacity.  Paper  industry  mergers  have 
provided  new  investment  capital  forgreenfield  mill  projects  and 
paper  machine  rebuilds.  However,  these  mergers  appear  to  have 
reduced  the  number  of  paper  machines  in  place  at  U.S.  and 
Canadian  mills  and  also  have  contributed  to  the  drop  in  the 
number  of  new  and  rebuilt  paper  machine  projects  being 
announced. 

Employment  in  the  paper  machine  industry  continued  to  fall 
in  1999  and  was  estimated  at  approximately  16,000  at  the  end 
of  that  year,  down  more  than  2,300  from  the  18,349  reported  in 
1997.  Industry  employment  is  likely  to  decline  further  m  the 
year  2000  in  light  of  announced  restructuring  plans  and  the 
planned  closing  of  some  domestic  production  capacity. 


The  U.S.  industry  remains  concentrated  in  its  traditional  cen- 
ters of  production  in  smaller,  mostly  northern  communities.  The 
south  continues  to  attract  stocking  and  parts  facilities  in  states 
such  as  Alabama,  Florida,  and  Louisiana,  which  are  home  to  mill 
operations  that  use  southern  yellow  pine  and  other  faster-growing 
wood  species.  The  effect  of  recent  industry  layoffs  has  been  par- 
ticularly severe  in  several  small  towns,  including  Beloit,  WL  Dal- 
ton,  MA;  and  Watertown,  NY.  The  industry  consisted  of  331 
companies  with  365  establishments  in  1997.  Of  those  establish- 
ments, 42  had  100  or  more  employees  in  1997.  Wisconsin,  with 
48  fimis,  accounts  for  approximately  one-third  of  all  industry 
shipments  and,  despite  a  decline  in  its  market  shiire,  maintains  its 
place  as  the  leading  state  for  paper  machinery  manufacturing. 
Massachusetts,  Pennsylvania,  New  Jersey,  Ohio,  New  York. 
Maryland,  and  New  Hampshire  were  the  next  largest  leaders  in 
paper  machinery  industry  employment  in  1997.  Following  Wis- 
consin in  the  number  of  establishments  were  New  York  (32), 
Massachusetts  (22),  Ohio  (20),  and  Pennsylvania  (18). 

The  need  to  rebuild  or  replace  outdated  paper  machines  in 
domestic  mills  may  provide  the  spark  needed  to  revive  the 
depressed  U.S.  market.  An  industry -conducted  survey  reported 
that  in  October  1998.  more  than  36  percent  of  a  large  sample  of 
paper  machinery  operating  in  domestic  mills  had  been  installed 
before  1986,  3 1  percent  between  1986  and  1990,  and  33  percentv 
since  1991.  A  separate  survey  in  1999  indicated  that  under  25- 
percent  of  the  machines  designed  to  process  paper  grades  suchi 
as  linerboard  and  uncoated  free  sheet  are  capable  of  operating' 
at  internationally  competitive  standards.  Since  approximately'* 
10  percent  of  operating  machines  probably  will  not  be  rebuilt,  a- 
significant  volume  of  machinery  awaits  upgrading. 

Although  proposals  for  greeiitleld  mills  in  North  America  are] 
drawn  up  frequently,  only  a  sinall  proportion  are  ever  built.  The 


TABLE  18-12:    Paper  Industries  Machinery  (SIC  3554)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments'' 

2,524 

2,529 

2,828 

3,418 

3,419 

3,396 

3,316 

3,174 

3,124 

-2.4 

-4.3 

-1.6 

2.2 

Value  of  shipments  (1992$) 

2.524 

2,496 

2,751 

3,283 

3,216 

3,082 

2,944 

2,774 

2,709 

-4.5 

-5.8 

-2.3 

-4.2 

Total  employment  (thousands) 

18.2 

18.1 

17.5 

19.3 

19.5 

18.3 

Production  workers  (in  thousands) 

10.2 

9.8 

9.8 

10.9 

11.2 

10.1 

Average  hourly  earnings  ($) 

14.76 

15.24 

16.11 

16.55 

17.56 

17.60 

Capital  expenditures 

65.4 

55.9 

49.7 

90.6 

75.3 

Product  data 

Value  of  shipments'" 

2,225 

2,253 

2,479 

2,970 

3,039 

2,971 

2,894 

2,757 

2,704 

-2.6 

-4.7 

-1.9 

-2.9 

Value  of  shipments  (1992$) 

2,225 

2,224 

2,411 

2,853 

2,859 

2,727 

2,604 

2,443 

2,365 

-4.5 

-6.2 

-3.2 

-4.6-^ 

Trade  data 

Value  of  imports 

637 

709 

890 

970 

1,168 

1,099 

1,029 

1,083 

1,145 

-6.4 

5.2 

5.7 

-0.5 

Value  of  exports 

583 

652 

633 

838 

836 

978 

796 

704 

687 

-18.6 

-11.6 

-2.4 

-4.8 
 1 

'  Estimate  except  imports  and  exports. 
^  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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coiislriiclion  ol  ;i  givcnficki  mill  icc|iiii'cs  passage  ihrough  an 
obstacle  coiiise  ol  LMiviionmciital  rcgiiiatidiis  and  planning  anc! 
zoning  processes,  'i'his  has  liniitetl  the  nnniber  of  projects  com- 
pleted. Traditionally,  rebuilds  of  machinery  in  place  accouni  lor 
60  to  70  percent  of  paper  machine  orders  in  North  American  mar- 
kets. The  rebuilding  or  replacing  of  existing  machines  oilers  mill 
operators  a  less  tortuous  route  to  increase  production  capacity  or 
effect  a  change  of  paper  grade. 

Projections  of  Industry  and  Trade  Growth 

Product  shipments  of  paper  industries  machinery  were  expected 
to  drop  for  the  third  consecutive  year  in  1999  as  the  industry  con- 
tinued to  feel  the  effects  of  the  recession  in  the  North  American 
and  Asian  paper  machinery  markets.  Product  shipments  were 
estimated  to  have  fallen  to  $2.4  billion  in  constant  1992  dollars, 
or  6.2  percent  below  the  already  depressed  totals  in  i99S.  The 
decline  is  expected  to  continue  as  product  shipments  of  paper 
machinery  are  forecast  to  register  a  further  3.2  percent  decline  in 
2000  to  a  constant  1992  dollar  level  of  under  $2.4  billion.  Annual 
U.S.  imports  of  paper  machinery  exceeded  exports  throughout 
the  199()s.  However,  after  approaching  parity  in  1997,  the  deficit 
i  widened  as  exports,  especially  to  Asian  markets,  fell  in  the  next  2 
!  years  (see  Table  1 8-13).  U.S.  paper  machinery  exports  were  pro- 
jected to  fall  10.3  percent  in  1999  to  $704  million,  approximately 
28  percent  below  the  record  level  of  $978  million  reached  in 
I '^'97.  Although  imports  fell  nearly  12  percent  between  1996  and 
i  998,  an  increase  of  5.2  percent  to  $  1 . 1  billion  was  projected  for 
1999.  A  fuither  widening  of  the  trade  deficit  is  expected  in  the 
\ear  2000  as  U.S.  imports  of  paper  industries  machinery  are 
anticipated  to  rise  5.7  percent  to  $1.1  billion  in  that  year.  The 
L  losing  of  several  U.S.  manufacturing  facilities  and  the  sharp  fall 
111  exports  to  Asian  markets  such  as  Indonesia  and  Malaysia  have 
contributed  to  the  worsening  balance  of  trade  in  paper  industries 


machinery.  Meanwhile,  imports  have  begun  lo  recover  from  the 
long-term  sluggishness  of  the  North  American  paper  industry, 
which  had  reduced  demand  for  paper  machinery  products. 

Over  the  5-year  period  2000-2004,  product  shipments  are 
expected  to  grow  at  an  annual  rate  of  4  percent,  with  stronger 
growth  likely  in  the  later  years.  With  the  expected  recovery  of 
the  paper  industries  in  key  Asian  markets,  U.S.  exports  of  pajier 
machinery  are  forecast  lo  recover  during  the  2000-2004  period, 
with  an  annual  growth  rate  of  4  to  7  percent.  Imports  are  already 
rising  and  are  expected  to  increase  at  a  rate  of  approximately  5 
percent  per  annum  in  the  2000-2004  period. 

Global  Market  Prospects 

Canada,  which  accounts  for  over  one-fourth  of  U.S.  paper 
machinery  exports,  has  long  been  the  leading  export  market  for 
the  U.S.  industry.  U.S.  exports  of  paper  machinery  to  Canada 
more  than  doubled  between  1994  and  1997,  reaching  a  record 
$267  million.  By  eliminating  a  9.5  percent  Canadian  tariff  on 
paper  machinery.  NAFTA  has  encouraged  the  reorganization  of 
Canadian  paper  machinery  manufacturing  facilities  and  stimu- 
lated a  sharp  rise  in  U.S.  paper  machinery  exports  to  Canada. 
However.  U.S.  paper  machinery  exports  to  Canada  retreated  in 
1998  to  approximately  the  1996  level  of  $234  million  and  were 
expected  to  fall  another  6  percent  to  $220  million  in  1999.  The 
Canadian  pulp  and  paper  industry  has  been  dogged  by  many  of  the 
same  difficulties  that  have  depressed  shipments  to  U.S.  customers. 

U.S.  exporters  of  pulp  and  paper  machinery  to  Asia  were 
deeply  affected  by  the  Asian  financial  crisis.  The  inability  of  a 
large  Indonesian  partner  to  meet  its  financial  obligations  to  a  U.S.- 
based  paper  machinery  manufacturer  directly  affected  the  U.S. 
parent  firiifs  decision  to  file  for  protection  under  Chapter  I  1  of  the 
Bankruptcy  Act.  U.S.  paper  machinery  exports  to  Brazil  and 
Asian  markets  fell  precipitously  in  both  1998  and  1999.  After 


TABLE  18-13:  ,U.S.  Trade  Patterns  in  Paper  Industries  Machinery^  in  1998 

lillions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value' 

Share,  % 

Region^ 

Value' 

Share,  % 

NAFTA 

302 

38 

NAFTA 

160 

16 

Latin  America 

99 

12 

Latin  America 

11 

1 

Western  Europe 

199 

25 

Western  Europe 

776 

75 

Japan/Chinese  Economic  Area 

68 

9 

Japan/Chinese  Economic  Area 

63 

6 

Other  Asia 

65 

8 

Other  Asia 

7 

1 

Rest  of  world 

63 

8 

Rest  of  world 

13 

1 

-World 

796 

100 

World 

1,029 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

218 

27 

Germany 

261 

25 

Mexico 

85 

11 

Canada 

160 

16 

United  Kingdom 

52 

7 

Switzerland 

119 

12 

Germany 

39 

5 

Italy 

99 

10 

Brazil 

34 

4 

Sweden 

89 

9 

'  SIC  3554. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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reaching  $76.7  million  in  1997  to  place  second  among  all  paper 
machinery  export  markets,  U.S.  exports  to  Indonesia  plunged  to 
$24  million  in  1998  and  to  an  estimated  $6  million  in  1999.  How- 
ever, the  revival  of  other  Asian  economies  is  likely  to  produce  a 
small  uptick  in  U.S.  exports  in  the  year  2()()()  and  larger  increases 
in  subsequent  years.  U.S.  exports  of  paper  machinery  to  Brazil 
dr(,)pped  from  $53.7  million  in  1997  to  an  estimated  $16.4  million 
in  1999.  New  commodity-grade  mills  have  been  constructed  in 
Lalin  American  and  Asian  markets  to  manufacture  paper  grades 
such  as  newsprint  in  exportable  quantities.  The  relative  difficulty 
of  siting  greentield  mills  in  Europe  and  North  America  as  a  result 
of  environmental  constraints  and  tight  zoning  restrictions  will 
continue  to  make  Asia  and  Latin  America  attractive  locations  for 
the  construction  of  paper  mills. 

Mexico  at  an  estimated  $82  million.  Gemiany  ($74  million), 
the  United  Kingdom  ($65  million),  the  Netherlands  ($27  mil- 
lion), Australia  ($25  million),  Japan  ($20  million),  Brazil  ($16 
million),  China  ($16  million),  and  Fiance  ($12  million)  rounded 
out  the  top  10  markets  in  1999.  Italy,  Argentina,  Taiwan,  Chile, 
and  Indonesia  constituted  the  next  five  largest  markets. 

The  primary  foreign  suppliers  to  the  U.S.  market  in  1999 
were  Germany  ($274  million).  Canada  ($210  million).  Switzer- 
land ($97  million).  Sweden  ($77  million),  the  United  Kingdom 
($74  million).  Finland  ($52  million).  Italy  ($50  million).  Austria 
($40  million).  Japan  ($31  million),  and  France  ($25  million). 
Although  Finland  was  the  trailblazer  in  penetrating  North  Amer- 
ican paper  machinery  markets  in  the  I96()s.  its  exports  of  paper 
machinery  to  the  United  States  have  fallen  as  its  major  produc- 
ers have  increased  direct  manufacturing  in  the  United  States  and 
Canada.  Imports  from  some  sources,  including  Canada.  Spain, 
the  United  Kingdom,  and  Brazil,  include  machinery  manufac- 
tured in  U.S. -owned  facilities  in  those  countries. 

Edward  D.  Abrahams,  U.S.  Department  of  Commerce.  Office 
of  Energy.  Infrastructure  and  Machinery.  (202)  4S2-03I2. 


AIR-CONDITIONING,  REFRIGERATION, 
AND  HEATING  EQUIPMENT 


Air-conditioning,  refrigeration,  and  heating  equipment  (SIC 
3585)  includes  machinery  related  to  heat  transfer  and  cool- 
ing systems.  Specific  products  include  air  conditioners, 
humidifiers,  dehumidifiers,  furnaces,  compressors  and  com- 
pressor units,  heat  pumps,  and  commercial  refrigerators. 

Global  and  Domestic  Outlook 

The  air-conditioning,  refrigeration,  and  heating  equipment 
(HVAC)  industry  experienced  higher  growth  in  1998  than  it  did  in 
any  year  since  1994.  In  1998,  industry  shipments  were  estimated 
to  be  over  $30.1  billion,  an  8.9  percent  increase  from  1997  (see 
Table  18-14).  A  continuation  of  favorable  economic  conditions, 
including  low  mortgage  interest  rates,  high  consumer  confidence, 
and  robust  housing  starts  contributed  to  that  growth.  Estimates  of 
1999  industry  growth  show  a  slowdown  from  the  record  levels  of 
1998.  However,  the  industry  was  expected  to  sell  3.2  percent  more 


product  in  real  terms  in  1999  than  it  did  the  previous  year.  This 
was  due  in  no  small  part  to  the  ongoing  strength  in  the  housing 
market,  with  housing  starts  estimated  to  have  been  in  the  range  of 
1.6  nijllion  in  1999.  Central  air-conditioning  is  fast  becoming i 
standard  in  new  house  construction.  The  Air-Conditioning  and: 
Refrigeration  Institute  (ARI)  reports  that  about  83  percent  of  newj 
homes  are  cunently  built  with  central  air  conditioning,  including^! 
99  percent  of  those  in  the  south.  The  housing  industry  benefited 
from  low  mortgage  interest  rates  as  well  as  from  the  prospect  ot 
higher  rates  in  the  near  f  uture  as  a  result  of  an  expected  increase  in 
interest  rates  by  the  Federal  Reserve.  Also  favorable  was  the^ 
unemployment  rate,  which  remained  at  record  low  levels  through-'i 
out  that  year.  In  addition  to  providing  units  for  new  homes,  nearly^l 
half  the  industry's  shipments  are  used  to  replace  outdated  sys-i 
tems,  both  residential  and  nonresidential. 

In  addition  to  economic  conditions,  weather  is  an  importani 
factor  in  sales  of  air-conditioning  and  heating  units.  The  record" 
heat  experienced  by  much  of  the  country  in  the  summer  of  1999 
was  retlected  in  a  record  number  of  shipments  for  a  single, 
month,  with  872,843  central  air  conditioners  and  air-.source  heai 
pumps  shipped  in  June  alone,  as  reported  by  the  ARI.  Scorching' 
weather  in  July  presaged  strong  shipments  in  July  and  August.  ,i 

One  of  the  major  issues  for  the  air-conditioning  industry  i; 
the  replacement  or  conversion  of  chlorotluoiocarbon  (CFCj 
chillers.  Even  though  a  ban  on  the  production  of  CFCs  has  beer! 
in  effect  since  1995  because  of  the  ozone-depleting  nature  oi 
those  chemicals,  the  EPA  predicted  that  by  the  year  2000,  onbj 
44  percent  of  the  CFC  chillers  that  existed  in  the  early  I990j| 
would  be  replaced  or  converted.  According  to  a  survey  con5 
ducted  by  the  ARI.  at  the  current  pace  of  replacement,  it  wilJ 
lake  until  2010  to  eliminate  the  use  of  CFC  chillers  in  the  Unitecj 
States.  Since  so  many  CFC  units  are  still  in  service,  manufactur* 
ers  will  have  steady  demand  for  replacement  units  for  at  leas^ 
another  decade.  This  demand  will  rely  less  on  economic  condi| 
tions  than  it  will  on  the  availability  and  price  of  CFC  refriger! 
ants,  which  are  no  longer  being  produced  domestically.  WhilJ 
the  United  States  and  other  developed  countries  have  stopp&j 
producing  CFCs.  developing  nations  continue  to  produce  CFCj! 
and  some  attempt  to  export  them  to  the  United  States  illegalhj 
For  a  report  on  the  current  status  of  CFC  supply,  visit  the  EP/\ 
Internet  site  at  epa.gov/spdpublc/geninfo/sdreport99.pdf  j 

Since  CFCs  are  no  longer  in  production  and  their  replace 
menls.  hydrocholorotluorocarbons  (HCFCs),  are  due  to  b^ 
phased  out  by  2030.  the  industry  is  searching  for  new,  efficiem! 
and  environmentally  friendly  refrigerants.  Hydrofluorocarbon^ 
(HFCs),  which  are  chlorine-free  and  thus  non-ozone-depletingv 
are  slated  to  be  the  next  generation  of  refrigerant,  with  som 
possibilities  lor  ammonia  and  gas  applications,  particularly  fC; 
industrial  and  other  large-scale  applications.  :i 

Electronic  Commerce 

E-commerce  has  permeated  this  industry  as  it  has  the  entire  ecor 
omy.  ARI  estimates  that  the  number  of  manufacturers  with  We' 
sites  has  increased  from  0  in  1993  to  well  over  100  today.  Addj 
tionally,  distributors  and  contractors  also  have  a  Web  presena 
offering  product  descriptions  and  prices,  contact  information,  an 


18-18    U.S.  Industry  &  Trade  Outlook  2000 


TABLE  18-14:    Refrigeration  and  Heating  Equipment  (SIC  3585)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-0 

Industry  data 

Value  of  shipments^ 

19,739 

21,530 

24,414 

26,217 

28,094 

27,655 

30,123 

31,346 

31,470 

8.9 

4.1 

0.4 

2  9 

Value  of  shipments  (1992$) 

19,739 

21,338 

24,029 

25,233 

26,554 

26,120 

28,079 

28,978 

28,833 

7.5 

3  2 

0.5 

2.1 

Total  employment  (thousands) 

121 

122 

131 

135 

135 

Production  workers  (thousands) 

89.1 

90.1 

99.1 

103 

104 

Average  hourly  earnings  ($) 

13.26 

13.36 

13.76 

14.16 

14.20 

Capital  expenditures 

557 

518 

779 

672 

717 

Product  data 

Value  of  shipments'' 

18,098 

19,767 

22,441 

23,770 

25,512 

25,113 

27,198 

28,313 

28,483 

8.3 

4.1 

0.6 

2.8 

Value  of  shipments  (1992$) 

18,098 

19,591 

22,087 

22,877 

24,114 

23,720 

25,404 

26,192 

26,139 

7.1 

3.1 

-0.2 

2.0 

Trade  data 

Value  of  imports 

1,605 

1,723 

2,128 

2,378 

2,633 

2,557 

2,835 

3,007 

2,923 

10.9 

6.1 

-2.8 

2.6 

Value  of  exports 

3,310 

3,582 

3,855 

4,373 

4,691 

5,229 

5,140 

5,053 

5,438 

-1.7 

-1.7 

7.6 

3.8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"Compound  annual  rate. 

'  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


on-line  newsletters.  Perhaps  the  most  significant  single  commer- 
cial Internet  entity  in  the  business  is  hvacniall.com,  which  pro- 
vides a  directory  of  services,  companies,  and  products  related  to 
the  HVAC  industry,  including  residential,  commercial,  and  indus- 
trial applications.  ARI  has  an  extensive  Web  site  on  which  mem- 
bers can  download  industry  standards  such  as  purity  levels  for 
refrigerants,  design  specifications,  and  noise  measurement.  Addi- 
|r  tionally,  the  site  has  extensive  consumer  information  explaining, 
-  for  example,  how  air-conditioning  systems  work,  why  the  govem- 
M  ment  has  banned  the  production  of  certain  refrigerants,  and  where 
to  find  career  opportunities  in  the  industry.  On-line  business-to- 


business  sales  are  an  emerging  area  for  the  HVAC  industry.  Air- 
Conditioning  &  Refrigeration  Wholesalers  hitemational  (ARWI) 
has  launched  its  HVAC/R  Warehouse,  where  members  can  list 
products  for  sale  to  other  distributors.  The  extent  to  which  such 
services  are  used  by  wholesalers  remains  to  be  seen. 

The  air-conditioning,  refrigeration,  and  heating  industry  is 
compo.sed  of  firms  with  worldwide  operations.  Significant  trans- 
portation costs  and  regional  product  differentiation  make  it  cost- 
competitive  to  locate  manufacturing  plants  around  the  world. 
E-commerce,  particularly  in  the  area  of  internal  communication, 
is  therefore  vital  to  this  industry.  The  sharing  of  information 


TABLE  IF 

(millioi^  -  r 


Exports 

Imports 

'Region'  Value' 

Share,  % 

Region- 

Value' 

Share,  % 

'NAFTA  2,277 

44 

NAFTA 

1,127 

40 

Latin  America  595 

12 

Latin  America 

231 

8 

Western  Europe  737 

14 

Western  Europe 

341 

12 

Japan/Chinese  Economic  Area  541 

11 

Japan/Chinese  Economic  Area 

695 

25 

Other  Asia  398 

8 

Other  Asia 

417 

15 

^est  of  world  593 

12 

Rest  of  world 

24 

1 

A/odd  5,140 

100 

World 

2,835 

100 

Top  Five  Countries  Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada  1,654 

32 

M.' , ,,  .  i 

769 

27 

Viexico  623 

12 

Japan 

528 

19 

Saudi  Arabia  215 

4 

Canada 

358 

13 

Japan  154 

3 

Brazil 

226 

8 

Jnited  Kingdom  153 

3 

South  Korea 

206 

7 

SIC  3585. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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with  engineers  around  the  world  in  real  time  allows  for  a  much 
greater  level  of  efficiency  in  the  design  of  new  processes  and 
products.  Technological  innovations  can  be  shared  instantly 
without  regard  for  distance. 

Industry  and  Trade  Projections 

With  the  U.S.  economic  expansion  in  its  ninth  year  in  1999,  the 
Federal  Reserve  was  beginning  to  woiry  about  early  inflation- 
ary signs,  leading  it  to  raise  interest  rates.  The  resulting  upward 
pressure  on  mortgage  rates  and  the  resulting  slowdown  in  hous- 
ing starts  predicted  for  the  year  2000  are  forecast  to  spell  an  end 
to  the  years  of  consistent  growth  experienced  by  the  industry. 
Assuming  GDP  growth  of  approximately  2  percent  in  2000, 
constant  dollar  industry  shipments  are  expected  to  decrease  0..^ 
percent  in  that  year. 

Exports  slowed  in  1998  and  were  expected  to  continue  to  do 
so  in  1999,  largely  because  of  the  Asian  economic  crisis.  Ship- 
ments to  Asia  fell  26  percent  in  199S.  Despite  increases  in  prod- 
uct demand  in  Europe,  Latin  America,  and  ihe  NAFTA  countries, 
total  exports  fell  3  percent  in  199X  and  2  percent  in  1999.  Ne\er- 
theless.  exports  exceeded  imports  in  both  years  (see  Table  \  H-\5 ). 
The  cunency  devaluations  that  precipitated  the  Asian  economic 
downturn  also  contributed  to  an  1 1  percent  increase  in  U.S. 
imports  in  1998,  followed  by  a  6  percent  rise  in  1999. 

Christine  Siegwarth  Meyer,  {}\5)  6.^7-883 1 .  No\ ember  i 999. 


PRINTING  TRADES  MACHINERY 


Printing  trades  machinery  (SIC  3555)  consists  of  the  equipment 
used  in  all  phases  of  the  printing  process,  from  prepress  to 
bindery.  All  types  of  printing  presses  are  included  in  this  cat- 
egory, from  conventional  offset  presses  to  those  incorporat- 
ing the  latest  flexographic  and  digital  imaging  technologies. 
This  subsector  also  includes  bookbinding  machinery  and 
graphic  arts  accessories  used  in  the  prepress  stage. 

Global  and  Domestic  Trends 

in  general,  the  printing  trades  machinery  industry  has  experi- 
enced strong  growth  in  the  last  decade,  with  shipments  growing 
at  an  annual  rate  of  over  6  percent  from  1992  through  1997.  A 
healthy  U.S.  economy  with  high  spending  on  advertising  lead- 
ing to  robust  consumer  demand,  a  very  literate  population,  and 
growing  tax  revenues  and  government  budgets  have  all  con- 
tributed to  continued  demand  for  printed  products  and  thus  for 
the  machinery  that  produces  them. 

The  printing  trades  machinery  subsector  also  has  been  the 
beneficiary  of  healthy  investment  in  new  presses  by  the  printing 
industry  as  digital  technology  has  infiltrated  all  aspects  of  the 
printing  process,  according  to  the  Association  for  Suppliers  ol 
Printing  and  Publishing  Technologies  (NPES),  a  U.S.  trade  asso- 
ciation representing  companies  engaged  in  manufacturing  and 
importing  equipment  used  in  printing  and  publishing.  Digital 
techniques  have  been  most  influential  in  the  preliminary  pre- 
press stage  of  printing.  The  integration  of  computers  into  this 
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stage  of  the  printing  process  has  significantly  shortened  the  time 
needed  to  create  the  print  and  allowed  the  increased  integration  - 
of  picture  and  text  processing.  Digital  production  scheduling, 
steering,  and  transcription  systems  have  transformed  the  print-  j 
ing  portion  of  the  process  as  well.  As  the  time  needed  to  program  j 
and  prepare  the  machines  has  decreased  with  electronic  steering] 
techniques,  productivity  and  flexibility  have  been  increased. ;( 
Digital  advances  also  have  made  it  possible  to  integrate  pre-  and*! 
postprinting  processes  into  one  printing  system,  whereas  they,' 
once  were  handled  separately  from  the  printing  itself  Continuedj 
integration  of  postpress  into  the  printing  process  is  an  area  of"! 
continued  development  in  the  industry.  The  industry  is  chal- 
lenged to  continue  providing  high-quality  print  through  the- 
increased  use  of  color  printing,  special  colors  and  coatings,  and^, 
solids  and  other  saturated  colors  by  designers.  . 

Imports  have  exceeded  exports  in  the  printing  trades 
machinery  subsector  for  many  years,  with  the  strongest  compe-' 
tition  coming  from  Germany  and  Japan.  Germany  supplied  37 
percent  of  the  imports  to  the  United  States  in  1998,  w  ith  Japaiij 
accounting  for  19  percent  (see  Table  18-16).  U.S.  exports  are 
destined  mainly  for  Europe,  the  NAFTA  countries,  and  .Japan ' 
Shipments  to  Canada  exceed  those  to  any  other  single  export 
destination,  with  16  percent  of  U.S.  exports  heading  north  of' 
the  border.  Exports  to  Mexico  have  increased  significantly  (v 
threefold  increase  since  1995)  since  the  enactment  of  NAFT/^| 
and  the  recovery  of  the  Mexican  economy  from  the  peso  crisis* 
The  United  Kingdom.  France,  and  Japan  are  traditional  market;' 
for  U.S.  machinery,  and  demand  from  those  countries  continue;' 
to  be  high.  Emerging  markets  such  as  China  and  Brazil  arf^ 

j 

beginning  to  place  significant  orders  for  U.S.  equipment.  i 

Industry  and  Trade  Projections 

.'Xs  end  users  of  printing  press  systems  continue  to  make  capita' 
investments  that  will  allow  them  to  access  the  dramatic  produci 
tivity  improvements  of  the  new  technologies,  the  printing  trade? 
machinery  industry  will  continue  to  experience  growing  salej 
through  2004.  Constant  dollar  product  shipments  are  forecast  tti 
expand  0.7  percent  in  the  year  2000  (see  Table  18-17)  ami 
nearly  3  percent  annually  through  2004.  Successful  firms  wilj 
recognize  that  the  printing  industry  is  clianging  in  response  V 
new  technologies  as  well.  The  major  growth  markets  for  prinP 
ing,  as  reported  by  NPES,  include  catalogs,  check  printinc 
direct  mail,  magazines,  corporate  products,  labels,  and  packag 
ing.  Traditional  markets  such  as  newspapers,  annual  reportH 
greeting  cards,  and  technical  literature  lace  strong  competitio^, 
from  the  Internet  and  other  electronic  sources.  j 
Exports  of  printing  trades  machinery  are  expected  to  increas' 
in  the  year  2000  after  2  years  of  decline  resulting  from  wea 
economies  overseas.  NPES  expects  that  future  export  growth  wi 
come  mainly  from  Asia  and  Mexico  as  those  high-growtj 
economies  provide  expanding  markets  and  as  NAFTA  and  if 
free  trade  provisions  continue  to  stimulate  trade  within  Nort. 
America.  China.  Hong  Kong.  Taiwan,  and  Indonesia  are  seen  i 
significant  potential  markets  for  U.S.  printing  machinery  whe^ 
their  economies  recovei'  from  their  ongoing  recessions.  Assun 
ing  that  U.S.  firms  can  capitalize  on  these  large  potential  market 
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TABLE  18-16:    U.S.  Trade  Patterns  in  Printing  Trades  Machinery^  in  1998 

(millions  of  dollars;  percent) 


Exports 


Imports 


Region' 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

335 

24 

NAFTA 

144 

7 

Latin  America 

183 

13 

Latin  America 

3 

0 

Western  Europe 

38 

Western  Europe 

1,482 

67 

Japan/Ciiin^se  Economic  Area 

14 

Japan/Chinese  Economic  Area 

440 

20 

Other  Asia 

D  1 

4 

Other  Asia 

10 

0 

Rest  of  world 

7 

Rest  of  world 

1 2 1 

6 

World 

1,423 

100 

World 

2,199 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

223 

16 

Germany 

810 

37 

Germany 

118 

8 

Japan 

424 

19 

Mexico 

112 

8 

United  Kingdom 

183 

8 

United  Kingdom 

110 

8 

Canada 

139 

6 

Japan 

103 

7 

France 

118 

5 

'SIC  3555. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 

exports  will  rise  7.1  percent  per  year  from  2000  through  2004. 

Despite  the  expected  expansion  of  exports,  the  trade  deficit  in  this 
D industry  is  anticipated  to  remain  in  place  in  the  foreseeable 
I' future,  with  strong  competition  from  Germany  and  Japan  leading 
I  to  a  1 .8  percent  annual  increase  in  imports  through  the  year  2U04. 

I  Electronic  Commerce 

The  major  manifestation  of  E-commerce  in  this  industry  is  a 
(growing  Internet  presence  among  manufacturers,  distributors. 

and  sellers  of  preowned  products.  Specific  applications  include 
(iproduct  information,  download  capability  for  files  associated 

TABLE  18-17:    Printing  Trades  Machinery  (SIC 

(millions  of  dollars  except  as  noted) 


with  certain  digital  processes,  press  releases,  and  discussion 
boards  for  users  of  a  firm's  equipment. 

Within  the  printing  firm,  electronic  communication  between 
the  customer  and  the  printing  shop  has  become  standard  and 
has  resulted  in  more  accurate  and  flexible  as  well  as  quicker 
conversion  of  the  customer's  ideas  and  needs  into  final  results. 
Flexible  digital  printing  systems  that  can  handle  a  quick  job-to- 
job  changeover  are  needed  to  convert  these  electronic  conversa- 
tions mto  tangible  tlawless  output. 

Christine  Siegwarlh  Meyer,  (315)  637-8831,  November  1999. 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000' 

97-98 

Percent  Change 
98-99  99-00 

96-00'' 

industry  data 

1  \/alue  of  shipments^ 

2,635 

2,727 

3,079 

3,498 

3,654 

3,843 

3,793 

3,854 

3,931 

-1.3 

1.6 

2.0 

1.8 

Ualue  of  shipments  (1992$) 

2,635 

2,668 

2,972 

3,300 

3,371 

3,496 

3,405 

3,432 

3,466 

-2.6 

0.8 

1.0 

0.7 

1  Total  employment  (thousands) 

19.2 

18.9 

21.4 

21.6 

21.8 

^reduction  workers  (thousands) 

10.7 

10.3 

11.7 

12.1 

11.0 

Average  hourly  earnings  ($) 

13.65 

14.59 

14.48 

14.80 

15,90 

Capital  expenditures 

62.7 

52.9 

74.0 

101 

106 

'roduct  data 

/alue  of  shipments'' 

2,342 

2,345 

2,814 

3,213 

3,019 

3,175 

3,112 

3,154 

3,221 

-2.0 

1.3 

2.1 

1.6 

/alue  of  shipments  (1992$) 

2,342 

2,294 

2,716 

3,031 

2,785 

2,888 

2,777 

2,795 

2,814 

-3.8 

0.6 

0.7 

0.3 

Trade  data 

'alue  of  imports 

1,219 

1,348 

1,555 

1,991 

1,778 

2,022 

2,199 

2,269 

2,296 

8.8 

3.2 

1.2 

6.6 

'alue  of  exports 

1,087 

1,102 

1,069 

1,261 

1,385 

1,456 

1,423 

1,419 

1,506 

-2.3 

-0.3 

6.1 

2.1 

Estimate  except  imports  and  exports. 

Estimate. 

Forecast. 

Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
■ource:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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FOOD  PRODUCTS  MACHINERY 


The  food  products  machinery  industry  (NAICS  333294,  SIC  3556) 
supplies  machinery  for  all  types  of  operations  in  the  process- 
ing of  foodstuffs  (vegetables,  fruits,  nuts,  meats,  poultry,  fish, 
dairy  products,  grains,  cereals,  bakery  and  confectionery 
products,  beverages,  and  animal  foods).  Machinery  and  asso- 
ciated systems  for  most  applications  are  custom  designed 
and  constructed  of  special  materials  for  highly  sanitary  oper- 
ation and  ease  of  thorough  cleaning.  Depending  on  their  use, 
machines  must  conform  to  one  or  more  of  the  sanitary  stan- 
dards established  by  the  U.S.  Department  of  Agriculture,  the 
Food  and  Drug  Administration,  and  the  International  Associa- 
tion of  Milk,  Food  and  Environmental  Sanitarians.  Food  prod- 
ucts machinery  builders  regularly  provide  machinery  to  the 
pharmaceutical,  drug,  cosmetic,  and  personal-care-products 
industries  because  of  their  skill  in  building  machines  for  sani- 
tary applications. 

The  basic  types  of  f  ood  prejiaration  and  preserv  ation  pi  ticesses 
are  baking,  canning,  and  thermal  preservation;  concentration  w  itii 
or  without  sugar;  drying  and/or  dehydration;  t'eimentation;  f  reez- 
ing; frying;  radiation;  chemicals  (sugar,  salt,  spices,  and  acids); 
and  others,  sucli  as  freeze  drying,  smoking,  dehydrofree/ing.  and 
refrigeration  with  or  without  a  controlled  atmosphere.  These 
processes  are  enhanced  hy  the  selection  and  use  of  appropriate 
packaging  materials  and  methods.  U.S.  food  machinery,  process- 
ing plants,  and  operations  must  conform  to  the  Code  of  Federal 
Regulations  (2  I CFR.  Parts  1-199)  of  the  Federal  Food,  Drug  and 
Cosmetic  Act  of  I^.^X  as  amended,  including  the  CGMP. 

Global  Trends 

Gk)bal  demand  lor  processed  foods  aiul  beverages  is  coniinuing 
its  upward  climb,  paving  the  way  for  the  continued  growth  of  the 
food  products  machinery  industry.  For  nearly  three  decades,  the 
estimated  value  of  world  trade  in  processed  foods  has  increased 
at  an  average  annual  rate  exceeding  10  percent.  Fully  tvvo-thirils 
of  all  international  trade  in  agricultural  products  is  in  processed 
foods  and  beverages.  Flconomic  and  lifestyle  changes  caused  by 
industriali/ation,  urbanization,  and  rising  family  afiluence.  cou- 
pled with  less  time  for  meal  preparation,  will  continue  to  drive 
up  worldwide  demand  for  processed  foods.  Moreover,  the  fastei - 
paced  lifestyles  and  growing  personal  incomes  in  highly  devel- 
oped food  markets  such  as  North  America,  western  Europe,  and 
Japan  are  giving  rise  to  consumer  demand  for  a  wider  selection 
of  new,  higher-quality  processed  foods  and  beverages.  For  many 
of  the  same  reasons,  these  demands  and  tastes  are  being  adopted 
by  consumers  in  developing  economies. 

To  meet  this  escalating  demand  and  capitalize  on  new  oppor- 
tunities, the  processed  foods  industry  is  undergoing  sweeping 
reorganizations  and  changes.  Companies  are  divesting  unprof- 
itable lines,  undertaking  mergers  and  acquisitions  with  compa- 
nies that  have  complementary  lines  and  objectives,  and  making 
direct  capital  investments  in  domestic  and  foreign  markets.  Those 
strategies  are  leading  to  increased  consolidation  and  concentra- 
tion of  manufacting  and  marketing  in  the  hands  of  fewer,  larger, 
and  more  powerful  multinational  companies.  The  international 
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food  and  beverage  business  has  developed  far  beyond  its  tradi-  i 
tional  but  still  very  important  import  and  export  functions. 

Globalization  of  the  processed  food  industry  directly  affects  i 
food  products  machinery  manufacturers  in  terms  of  where,  hov,  . 
and  with  whom  they  do  business  and  ultimately  determines  the 
types  of  machinery  and  equipment  that  are  most  salable  and  I 
appropriate  to  specific  markets.  The  international  market  for  food 
products  machinery  is  highly  competitive.  The  leading  manufac- 
turers and  distributors  of  food  products  machinery,  especially 
high-technology  equipment  and  systems,  are  found  in  the  United 
States,  the  EU,  and  Japan.  There  also  have  been  significant  over- 
seas investments,  mergers,  and  acquisitions  by  those  manufactur- 
ers to  assure  their  profitable  access  to  important  regional  markets 
Machines  and  equipment  of  various  types,  operating  capacities, 
and  degrees  of  technology  also  are  produced  in  other  nations, 
usually  for  local  or  regional  markets.  As  with  other  types  of 
industrial  equipment,  basic  parts  and  components  are  often  avail- 
able from  international  sources  at  competitive  prices. 

Capital  investment  in  food  processing  is  extensive  because- 
each  process  requires  the  use  of  a  range  of  interdependent- 
machinery  and  equipment.  Every  food  processing  line  requires 
the  support  and  services  of  equipment  such  as  ref  rigeration  equip-  ; 
ment.  dry  and  raw  materials  handling  equipment,  storage  equip-' 
ment  and  facilities,  waste  treatment  systems,  clean-in-place  (CIP)'' 
systems,  and  packaging  machinery  hues.  Process  plants  routinelyi 
require  appropriately  etjuipped  laboratories  for  t|uality  control.^  i 
hygienic  testing,  and  research  and  development  (R&D)  functions.^ 
.Advances  in  these  technoU)gies  are  often  essential  to  the  develop-) 
ment  of  new  food  technotogy  and  products.  With  some  excep-i 
tions.  most  machinery  is  custom  built  by  the  manufacturer  iir 
accordance  with  government  product,  safely,  and  health  standard;-!  i 
and  regulations.  Standards  such  ;is  the  .^A  standards  for  dairyj 
equipment.  Underwriters  Laboratory  certification.  EU  seals,  ancj : 
lSO-9{)()()  are  widely  recognized  and  applied.  There  is  no  single!  ■ 
set  of  international  standards.  The  U.S.  industry  supports  internaJi 
tional  c()operation  to  prevent  machinery  standards  from  becoin  l 
ing  trade  barriers  and  to  assure  that  uniformfy  high-c|uality,  saftj 
eqiupment  is  tielivered  to  processors  thri)ughout  the  world.  ' 

Domestic  Trends  i 

U.S.  food  products  machinery  manufacturers  benefit  from  th(i 
huge  domestic  market.  The  processed  food  industry  is  th< 
largest  manufacturing  and  distribution  sector  in  the  U.S.  econj  •! 
omy,  accounting  for  more  than  one-sixth  of  the  nation's  indus'l  ' 
trial  activity.  In  addition,  the  United  States  is  a  major  player  ii(i  I 
the  global  food  industry,  manufacturing  about  one-fourth  of  thi'  ■! 
world's  processed  foods.  It  is  near  or  at  the  top  in  firm  size'  i 
labor  productivity,  total  production,  and  international  trade.  Ir'  i 
1999,  U.S.  shipments  of  processed  foods  and  beverages  weri*|  ■  u 
expected  to  reach  an  estimated  $486.7  billion.  Almost  half  tbl  v 
world's  50  leading  food  processing  companies  are  headquar^  "i 
tered  in  the  United  States.  In  addition  to  providing  a  large  am!  i  Q 
viable  home  market  for  U.S.  machinery  manufacturers  an 
process  technologists,  the  United  States  is  a  magnet  market  fc; 
advanced  foreign  technology  machinery  suppliers  and  for  direc  ] 
investment  in  the  food  industry.  The  strategic  restructuring  b  i 

II 


nalional  and  imilliiialional  food  coinpaiiics  lo  improve  ihcir 
competitiveness,  quality  eonlroi.  eai  ninizs,  anti  profits  is  alTect- 
ing  machinery  suppliers.  Divestitures  of  low-profit  lines,  merg- 
ers, acquisitions,  and  particularly  consolidation  are  creating  a 
trend  toward  lewer  and  larger  food  processors  with  a  need  Ibr 
more  automated  and  flexihie  strategically  located  processing 
plants.  However,  consolidation  and  expansiim  demand  in-tleplh 
analyses  of  existing,  available  plant  facilities  and  an  assessment 
of  their  most  cost-effective  use  as  well  as  their  appropriate  aug- 
mentation with  different  or  new  equipment  weighed  against  any 
advantages  of  relocation  and  new  construction.  Iherelore, 
some  lag  time  in  the  tlnal  decision  process  is  inevitable. 

However,  once  these  decisions  are  made,  processors  are  on 
tight  schedules  to  bring  new  products  to  market,  improve  their 
productivity,  and  make  changes  ettlcientiy.  Therefore,  they  are 
demanding  expeditious  delivery  of  plant  projects  whether  for 
renovations,  the  expansion  of  existing  facilities,  or  the  design 
and  building  of  new  plants.  Plant  engineers  and  designers  and 
nuichinery  manufacturers  may  be  called  on  to  work  on  acceler- 
alcd  schedules  to  complete  projects  and  equipment.  Current  con- 
siruction  surveys  indicate  a  record  number  of  food  and  beverage 
I'laiit  projects  under  way  or  in  the  planning  and  design  stages 
ross  a  lull  range  of  product  sectors.  Leading  regions  for  new 
o.-velopment  are  the  south,  the  midwest,  and  the  west  coast.  New 
plants  typically  are  designed  for  relatively  fast,  economical  con- 
struction and  ease  of  hookup  of  utilities  for  machinery  installa- 
lion,  cleaning,  and  maintenance.  The  most  significant  trends  in 
|ilant  design  and  operation  are  the  increased  use  of  computer- 
integrated  process  management  technology  and  the  use  of  more 
automated  equipment.  The  application  of  information  technol- 
ogy systems  has  gained  increased  importance  in  key  operations 
such  as  in-process  technology,  sanitation  and  food  safety,  and 
lousiness  management.  The  factors  driving  this  strong  trend  are 
market  forces,  competition,  legislation  and  regulations,  quality 
-landards.  and  optimization  of  production  performance  and 
liant  operations  to»achieve  maximum  profitability. 

Historically,  some  food  processors,  particularly  larger  orga- 
ii/ations,  have  had  in-house  technical  staff  to  design  new  pro- 
luction  lines  and  plants  and  often  to  manufactuie  proprietary 
nachinery  and  production  lines  for  their  own  use.  These  capa- 
Mlities  are  fading  rapidly  because  of  downsizing  and  outsourc- 
ng  measures  to  reduce  R&D  costs  and  take  advantage  of  the 
ethnology  and  expertise  of  dedicated  machinery  manufactur- 
is.  food  laboratories,  and  food  plant  engineering  companies. 

The  majority  of  machinery  builders  are  small  and  medium- 
i/e  businesses  that  have  developed  special  market  niches  and 
cchnical  expertise.  However,  processors  in  the  United  States 
nd  abroad  increasingly  are  demanding  complete  turnkey  pro- 
luction  systems  that  almost  preclude  single  machinery  sales 
xcept  through  engineering  companies  or  systems  integrators, 
iierefore,  many  niche  manufacturers  are  Ibrming  working 
onsortia  with  manufacturers  of  complementary  machines, 
nabling  them  to  broaden  their  effective  product  base  in  order 
'  offer  turnkey  systems.  Many  U.S. -owned  antI  foreign-owned 
ompanies  are  broadening  their  product  lines  by  acquiring  or 
lerging  with  builders  of  complementary  machinery  in  order  to 


offer  fuller  systems  capabilities.  Machinery  manufacturers 
faced  with  the  added  expenses  of  complying  with  environmen- 
tal and  occupational  safety  regulations  in  polluting  or  haz- 
ardous manulacturing  operations  such  as  degrcasing,  cleaning, 
metal  |-»lating,  painting,  and  waste  disposal  are  larming  out 
those  jobs  to  the  growing  numbers  of  small,  highly  specialized 
companies  that  are  equipped  to  perform  them  on  a  fee  or  con- 
tract basis.  In  addition,  more  macinning  jobs  are  being  farmed 
out  to  job  sho|5s.  leaving  final  assembly  to  the  machinery  man- 
ufacturers. 

Other  Key  Developments 

Iinplt'inentation  of  Hazard  Analysis  and  Critical  Control 
Point  Plans.  The  use  of  hazard  analysis  and  critical  control 
point  (HACCP)  plans  is  widespread  and  growing  throughout 
U.S.  food  processing  plants  of  all  types.  However,  in  the  greatest 
single  change  in  its  9()-year  history,  the  Food  Safety  Inspection 
Service  (FSiS)  of  the  II. S.  Department  of  Agriculture  has  aug- 
mented existing  tbod  safety  regulations  by  mandating  that  more 
than  6,200  slaughtering  and  meat  and  poultry  processing  plants 
phase  in  standard  operating  procedures  and  HACCf^  plans  for 
controlling  salmonella  and  /,.  coli  bacteria  in  poultry  and  meats. 
FSIS  implemented  the  first  stage  of  the  program  in  .lanuary  1998 
lor  more  than  .^00  large  plants  with  5iM)  or  more  employees. 
Smaller  plants  with  10  to  .'^OO  employees  were  required  to  imple- 
ment their  plans  by  January  1999,  and  very  small  plants  had  to 
implement  plans  by  January  2()()().  HACCP  is  a  process  control 
system,  or  operating  plan,  designed  for  each  specific  processing 
plant  to  prevent  microbial  and  oihcr  hazards  from  developing  in 
food  production,  it  includes  steps  to  prevent  problems  before 
they  occur  and  correct  deviations  when  they  arc  detected.  Such 
preventive  control  systems  with  documentation  and  verification 
are  increasingly  recognized  by  scientific  authorities  and  interna- 
tional organizations  as  the  most  effective  approach  toward  pro- 
ducing safe  lood.  The  new  regulations  create  the  need  and 
opportunity  for  machinery  builders  to  manufacture  HACCP- 
Iriendly  machinery  built  of  corrosion-resistant  materials,  featur- 
ing the  absence  of  crevices  where  bacteria  can  accumulate,  that 
can  be  disassembled,  cleaned,  sanitizeii.  inspected,  and  reassem- 
bled easily.  Machinery  also  must  be  designed  for  repetitive  oper- 
ation under  wet.  harsh  operating  conditiiMis  in  the  presence  of 
strong  cleaning  chemicals.  However,  a  significant  proportion  of 
U.S.  machinery  already  meets  or  can  be  adapted  to  meet  HACCP 
requirements.  Opportunities  have  arisen  for  the  development  of 
HACCP-complenienta'y  software  programs. 

Technologies  for  Sanitary  Food  Treatment.  Equipment 
developments  that  are  in  the  forefront  of  the  movement  to 
assure  move  consistently  sanitary  and  wholesome  food  products 
include  pasteurization,  ozone  treatment  methods,  and  electron 
beam  treatment  based  on  nonnuclear  laser  beam  technology. 
Irradiation  is  a  proven  method  of  food  sanitation  that  can  dou- 
ble the  shelf  life  of  foods  and  substantially  increase  food  safety 
in  regard  to  microbes.  For  more  than  20  years,  inadiation  has 
been  an  accepted  process  in  many  countries.  It  is  used  on  milk 
in  Europe,  cheese  and  poultry  in  France,  and  poultry  in  Russia, 
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the  United  Kingdom,  the  Netherlands,  and  elsewhere.  However, 
there  is  a  resistance  to  irradiated  foods  by  consumers  in  many 
countries,  including  the  United  States,  who  fear  possible 
radioactivity.  Acceptance  of  the  use  of  irradiation  technology 
may  gain  in  the  long  run,  but  not  without  further  public  debate. 

Home  Meal  Replacements.  The  home  meal  replacement 
(HMR)  sector  is  the  fastest-growing  sector  in  the  food  industry. 
HMR  arose  from  the  factors  of  sweeping  demographic  changes 
and  tune.  Today,  fewer  than  20  percent  of  American  homes  are 
traditional  households  in  which  a  homemaker  manages  the  house 
and  prepares  the  family's  daily  meals.  There  are  many  more 
working  families  and  a  proportionately  higher  number  of  one- 
person  households  than  there  were  a  generation  ago.  Today's 
lifestyles  allow  less  time  for  meals  and  food  preparation.  By 
1996,  the  value  of  takeout  orders  exceeded  that  of  restaurant  din- 
ing for  the  first  time.  Takeout  is  no  longer  limited  to  simple  sand- 
wiches and  snacks.  In  response  to  consumers"  demands  for  a 
variety  of  interesting,  tasty,  and  wholesome  foods,  supemiarkets 
and  food  specialty  shops  throughout  the  nation  are  providing 
shoppers  of  all  income  levels  with  an  increasing  variety  of  inter- 
national foods,  from  appetizers  and  main  courses  to  desserts,  that 
are  ready  to  eat  with  minimal  preparation.  By  expanding  its  pre- 
pared food  lines,  the  grocery  industry  has  been  able  to  capture  a 
share  of  the  lucrative  and  growing  fast-food  market. 

Provision  of  these  foods  follows  one  or  a  combination  of  three 
alternatives:  in-house  preparation,  preparation  and  distribution  by 
central  commissaries,  and  the  purchase  of  packaged  HMRs  from 
often  distant  food  processors.  These  alternatives  represent  t>ppor- 
tunities  for  a  wide  range  of  machinery,  equipment,  and  packaging 
materials  suppliers  and  the  use  of  sophisticated  management  and 
process  techniques,  hvhouse  preparation  may  be  done  by  profes- 
sional chefs  using  high-quality  commercial  food  service  equip- 


ment, refrigeration,  and  appropriate  packaging.  However,  the, 
technologies  supporting  the  processing  and  delivery  of  safe 
refrigerated  HMRs  require  strict  sanitary  preparations  under  safe, 
sanitary  operating  procedures  (SSOPs),  HACCP,  and  the  applica- 
tion of  cold-chain  management.  Cold-chain  management  applies 
from  the  acquisition  of  raw  materials  through  processing  and, 
packaguig  in  the  plant  or  commissary  to  transportation  and  stor-, 
age  of  HMRs  at  sales  outlets.  Clean  room  sanitation  techniques, 
and  the  segregation  of  raw  materials  from  secondary  packaging 
areas  are  practiced  increasmgly  to  prevent  cross-contamination 
of  food  products.  To  extend  product  shelf  life,  safe  food-handling 
techniques  are  enhanced  by  processors  that  employ  high-i 
technology  packaging  methods  such  as  modified  gas  atmosphere 
packaging  (MAP)  in  combination  with  specially  selected  pack- 
aging materials.  HMR  production  establishes  a  partnership 
between  skilled  R&D  food  technologists  and  engineers  with  foodi 
product  and  packaging  machinery  manufacturers,  packaging 
materials  suppliers,  and  food  distribution  experts.  ? 

Projections  of  Industry  and  Trade  Growth 

The  period  1996-1997  showed  a  remarkable  flattening  oil 
industry  performance.  In  time,  this  may  be  accounted  for  by. 
revised  statistical  information.  However,  it  could  be  attributeo 
to  a  number  of  factors,  including  delays  in  domestic  project;-: 
that  have  caused  postponements  of  shipments,  an  abundance  ofi 
used  equipment  in  the  market,  a  decrease  in  exports  to  key  mar-; 
kets.  and  increased  imports.  The  year  1998  saw  a  1  percen\; 
improvement  in  product  shipments  in  constant  dollars  thas 
accelerated  to  around  3  percent  in  current  dollars  in  1999  (se^q 
Table  18-18).  In  the  year  2000,  shipments  of  food  product^i 
machinery  are  projected  to  outpace  U.S.  domestic  economic 
growth  by  about  1  percent,  with  an  annual  growth  rate  in  199^j 
dollars  of  about  4  percent  as  a  result  of  new  construction,  renol 


TABLE  18-18:    Food  Products  Machinery  (S  ?  and  Forecasts 

(millions  of  dollars  except  as  noted) 

 ^  .  H 

Percent  Change 

1992        1993        1994        1995        1996        1997       1998'       1999'      2000='      97-98      98-99      99-00  96-OC 


Industry  data 


Value  of  shipments'' 

2,417 

2,630 

2,674 

2,819 

2,798 

2,798 

2,882 

2,968 

3,087 

3.0 

3.0 

4.0 

2.5l 

Value  of  shipments  (1992$) 

2,417 

2,564 

2,520 

2,579 

2,502 

2,437 

2,456 

2,495 

2,595 

0.8 

1.6 

4.0 

O.S 

Total  employment  (thousands) 

18.9 

18.8 

19.8 

19.9 

21.1 

18.4 

Production  workers  (thousands) 

11.2 

11.3 

12.0 

12.1 

12.1 

11.1 

Average  hourly  earnings  ($) 

13.08 

13.23 

13.05 

13.46 

13.66 

15.63 

Capital  expenditures 

46.8 

48.8 

48.5 

43.0 

67.0 

77.6 

i 

Product  data 

Value  of  shipments' 

2,102 

2,311 

2,266 

2,347 

2,490 

2,513 

2,594 

2,672 

2,778 

3.2 

3.0 

4.0 

2.8 

Value  of  shipments  (1992$) 

2,102 

2,252 

2,136 

2,147 

2,227 

2,189 

2,210 

2,246 

2,335 

1.0 

1.6 

4.0 

1.2 

Trade  data 

I. 

Value  of  imports 

481 

445 

482 

601 

558 

579 

657 

643 

649 

13.5 

-2.1 

0.9 

3.{'j 

Value  of  exports 

682 

701 

731 

785 

822 

812 

803 

811 

827 

-1.1 

1.0 

2.0 

o.:i 

'  Estimate  except  imports  and  exports. 
^  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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vatit)!!,  iiiid  expansion  piojocls  in  ihc  lood  and  beverage  seetors 
at  home  and  abroad.  The  iiilrodnelion  ot  new  food  prodiiels  and 
technology  also  will  have  a  positive  elTeet  on  inaehinery  sales. 

In  1999,  exports  resinned  niotlesl  upward  growth  in  current 
dollars  after  small  downward  adjuslments  in  1997  and  I99X.  In 
the  year  2()(M).  U.S.  exports  are  expected  to  exceed  the  record 
level  ot'$S2  I  million  reached  in  1996.  The  United  States  is  a  net 
exporter  ol'  food  products  machinery.  In  1999.  exports 
accounted  for  an  estimated  30  percent  ot  domestic  production. 
The  opportunities  in  overseas  markets  are  becoming  more  evi- 
dent to  U.S.  manufacturers  as  the  large  home  market  matures 
and  competition  intensifies. 

The  LInited  States  is  the  world's  largest  food  processor,  food 
innovator,  and  machinery  market.  Therefore,  it  is  the  leading 
world  market  lor  imports,  which  in  1999  accounted  for  a  26  per- 
cent share  of  the  market.  The  U.S.  market  is  accessible  and  com- 
),petitive,  and  tariffs  arc  low.  Foreign  manufacturers  of  a  variety  of 
high-quality  state-of-the-art  machinery  and  special  niche  equip- 
ment find  a  receptive  audience  among  U.S.  processors. 

^Global  Market  Prospects 

lExcellent  business  opportunities  for  food  products  machinery  lie 
|in  the  global  markets.  The  outlook  for  the  continued  growth  of 
international  markets  is  generally  very  good  but  varies  regionally 
land  between  countries.  As  in  the  domestic  business,  export  mar- 
liket  opportunities  will  fluctuate  with  changes  in  economic  and 
;market  conditions.  Therefore,  it  is  important  for  manufacturers  to 
establish  a  consistent  presence  in  the  large  and  mature  markets  of 
western  Europe.  Japan.  North  America,  and  important  food 
'Processor  and  distributor  nations  such  as  Australia,  Brazil,  and 
Argentina  and  to  provide,  to  the  best  extent  they  can.  regional 
^coverage  in  the  emerging  markets. 

■  In  1998,  the  United  States  exported  about  $803  million  of 
food  products  machinery  to  more  than  1 40  countries.  Table  18-19 


shows  the  top  five  export  markets.  With  the  gradual  improvement 
of  economic  conditions  in  various  international  markets  in  1999. 
exports  rose  to  about  $811  million.  Continued  steady  export 
growth  is  forecast  through  the  year  2()()().  The  leading  country 
markets  in  1998  were,  in  order.  Canada,  Mexico,  the  United 
Kingdom,  .lapan,  and  Brazil.  U.S.  machinery  has  earned  an  inter- 
national reputation  for  its  heavy-duty  construction  designed  for 
continuous  operation  in  hostile  environments,  it  is  increasingly 
noted  for  its  technical  quality,  excellent  electronics,  compatibility 
and  ease  of  inlegralit)n  with  other  eqmpment.  long  service  life, 
serviceability,  competitive  pricing,  and  good  value. 

in  1999,  the  United  States  imported  an  estimated  $643  nnl- 
lion  in  food  products  machinery.  Regionally,  western  Europe, 
the  NAFTA  countries.  Japan  and  China,  and  Latin  America 
were  the  leading  suppliers.  The  leading  supplier  countries  were, 
in  order.  Germany.  Italy,  the  Netherlands.  Switzerland,  and  the 
United  Kingdom. 

There  is  evidence  that  the  tlnancial  problems  that  have 
dampened  the  growth  of  the  food  industry  in  important  markets 
such  as  Brazil  and  the  Pacific  Rim  are  being  brought  under  con- 
trol, brightening  the  picture  for  those  markets  in  the  year  2000. 
Globally,  the  processed  food  industry  is  now  well  grounded, 
and  progress  will  continue  despite  any  temporary  setbacks. 

With  notable  exceptions,  the  agricultural  and  food  industries 
of  eastern  and  central  Europe.  Russia,  and  the  Newly  Indepen- 
dent States  are  greatly  in  need  of  modernization  in  terms  of 
equipment  and  technology.  The  technical  level  and  productivity 
of  the  food  processing  industries  in  many  of  those  countries  are 
outdated  by  10  to  40  years.  The  need  to  reduce  food  waste  and 
improve  food  quality  through  better  technology  is  genuine. 
Even  standard  western  machinery  would  represent  major 
improvements  to  many  users  in  those  regions.  Despite  current 
difficulties  in  doing  business  in  some  of  those  nations,  particu- 
larly in  terms  of  financing,  their  markets  offer  significant 


dTABLE  18-19:    U.S.  Trade  Patterns  in  Food  Products  Machinery'  in  1998 

millions  of  dollars;  percent) 


Exports 

Imports 

fegion' 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

JAFTA 

213 

27 

NAFTA 

54 

8 

atin  America 

170 

21 

Latin  America 

12 

2 

Vestern  Europe 

201 

25 

Western  Europe 

524 

80 

apan/Chinese  Economic  Area 

82 

10 

Japan/Chinese  Economic  Area 

49 

7 

)ther  Asia 

44 

5 

Other  Asia 

4 

1 

est  of  world 

92 

12 

Rest  of  world 

14 

2 

Vorld 

803 

100 

World 

657 

100 

op  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

anada 

136 

17 

Germany 

143 

22 

lexico 

77 

10 

Italy 

126 

19 

nited  Kingdom 

54 

7 

Netherlands 

57 

9 

^pan 

33 

4 

Switzerland 

46 

7 

razil 

31 

4 

United  Kingdom 

43 

7 

SIC  3556. 

"or  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

*/alues  may  not  sum  to  total  due  to  rounding. 

3urce:  U  S.  Department  of  Commerce,  Bureau  of  the  Census. 
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opportunities  to  suppliers  tliat  will  work  closely  and  patiently 
with  potential  buyers. 

As  the  world's  population  grows  and  industrialization  pro- 
gresses, agribusiness  development  will  continue  to  spread  as  a 
result  of  the  need  for  increased  food  production  and  the  reduc- 
tion of  food  waste.  The  increased  use  of  processed  and  pre- 
served foods  is  driven  by  necessity,  national  government 
priorities,  and  foreign  direct  investment.  Those  factors  are  com- 
bining to  increase  international  trade  in  food  products  and  the 
necessary  machinery  and  technology. 

Eugene  Shaw,  U.S.  Department  of  Commerce,  Office  of  Energy. 
Infrastructure  and  Machniery.  (202)  482-3494.  Novetnber  1999. 

■  REFERENCES 
Construction  Machinery 

Construction  Industry  Manufacturers  Association.  1 1 1  East  Wisconsin 
Avenue.  Suite  1000.  Milwaukee.  WI  53202-4879.  wwvv.cunanet. 
com. 

Mining  Machinery 

National  Mining  Association.  National  Mining  Association  Building. 

1  130  17  Street,  NW,  Washington.  DC  200.36.  www.nma.org. 
World  Mining  Equipment.  220  Fifth  A\'enue.  19th  Floor.  New  York. 

NY  10001-7781.  www.wme.com. 

Oil  and  Gas  Field  Machinery 

Drilliug  &  Production  Outlook.  October  1499.  Spears  &  Associates. 

Inc..  ^\  10  South  Yale.  Suite  410.  Tulsa.  OK  7413.5.  (918)  496- 

3434.  http://www.spearsresearch.com. 
Intematitmal  Energy  Outlook  1999.  April  1999.  DOE/EIA  0484(99). 

Energy  Information  Administration.  U.S.  Department  of  Energy. 

Washington.  D.C.  20585.  http://www.eia.doe.gov. 
Issues  in  Midterm  Aticdysis  and  Forecasting  1999.  August  1999. 

DOE/EIA  0607(99).   Energy  Information  Administration,  U.S. 

Department  ol  Energy.  Washington.  DC  20585.  http://wvvw.eia.doe. 

gov. 

Lease  Information.  Gulf  of  Me.xico  Outer  Continental  Shell'  (OCS) 
Region.  Mmerals  Management  Service.  U.S.  Department  of  the 
Interior,  1201  Elmwood  Park  Boulevard,  New  Orleans.  LA  70123- 
2394.  http://www.gomrmms.gov. 

Oil  and  Gas  Field  Machinery  and  Equipment  Manufacturing.  1997 
Economic  Census,  Manufacturing  Industry  Series,  October  1999. 
EC97M-333IE.  Bureau  of  the  Census,  U.S.  Department  of  Com- 
merce. Washmgton.  DC  20233.  http://www.census.gov. 

Short-Term  Energy  Outlook.  April  1999.  DOE/EIA  0202(99/2Q). 
Energy  Information  Administration,  U.S.  Department  of  Energy, 
Washington,  D.C.  20585.  http://www.eia.doe.gov. 

Short-Term  Energy  Outlook.  September  7,  1999.  Energy  Infonnation 
Administration,  U.S.  Department  of  Energy,  Washington,  D.C. 
20585.  htlp://www.eia. doe.gov/emeu/steo/pub/contents. html. 

U.S.  Rotary  Rig  Counts.  Baker  Hughes,  Inc.,  RO.  Box  4740,  Houston, 
TX  77210-4740.  http://www.bakerhughes.com. 

Farm  Machinery 

Ag  Industry  Watch.  Farm  Equipment.  Johnson  Hill  Press,  Inc..  1233 
Janesville  Avenue,  Fort  Atkinson,  WI  53538-0460. 


Agriculture  Online,  www.agriculture.com. 

Agricultural  Outlook.  U.S.  Department  of  Agriculture.  Economic 
Research  Service.  ERS-NASS,  341  Victory  Drive,  Herndon,  VA 
22070.  www.econ.ag.gov. 

Agricultural  Resources  and  Environmental  Indicators.  Fann  Machinery. 
U.S.  Department  of  Agriculture,  Economic  Research  Service,  ERS- 
NASS,  341  Victory  Dnve,  Herndon,  VA  22070.  www.u.sda.gov/ 
"  nass.  ,1 

American  Feed  Industry  Association,  1501  Wilson  Boulevard,  Suite  i 
1 100,  Arlington.  VA  22209.  www.afia.org. 

American  Society  of  Agricultural  Engineers.  2950  Niles  Road.  St.- 
Joseph,  MI  49085-9659.  http://asae.org. 

Current  Industrial  Reports:  Farm  Machinery  and  Lawn  and  Garden'; 
Equipment.  MA-35A  (97)-l.  U.S.  Department  of  Commerce, 
Bureau  of  the  Census.  Washington,  DC  20233.  www.census.gov/': 
econ/www/manumenu.html. 

Flash  Reports.  Equipment  Maiuitacturers  Institute,  Suite  1220.  10' 
South  Riverside  Plaza,  Chicago,  IL  60606.  www.emi.org. 

Government  Information  Sharing  Project.  Oregon  State  University.^ 
http://govinfo.kerr.orst.edu. 

Grainnet.  www.grainnet.com. 

Irrigation.  Business  &  Technology.  Irrigation  Association.  8260  Wil- 
low Oaks  Corporate  Drive,  Suite  1 20.  Fairfax.  VA  2203 1 .  www.iiri- 
gation.oig. 

1997  Census  of  Manufacturers:  Engines  and  Turbines  (uul  Faint 
Machinery  and  Equipment.  MC  97- 1  -35  A.  U.S.  Department  of  Com  -| 
merce.  Bureau  of  the  Census.  Washington,  DC  20233.  www.census^ 
gov.  'I 

Short  Liner  Farm  Equipment  Manufacturers  Association.  1000  Exec^ 
uti\e  Parkway,  Suite  100.  St.  Louis.  MO  63141.  www.tarmequip'| 
org.  " 

lO-Digit  HS  U.S.  Trade  Data.  U.S.  Department  of  Commerce,  ITa! 
www.ita.doc.gov/industry/otea/tradc-detail. 

TVA  Rural  Studies,  www.rural.org. 

Lis.  International  Trade  Commission  Data  Base  hltp://dataweb.usitc 
gov.  i 

World Agru  ultural  Information  Center  Food  and  Agricultural  Organizffj 
lion  of  the  United  Nations,  Vialo  delle  Terme  di  Caracalla.  00I0( 
Rome.  Italy,  www.fao.org.  J 

Packaging  Machinery  ' 

Institute  of  Packaging  Professionals,  481  Carlisle  Street.  Herndon,  vj 
20170.  (7(1^)  318-8970.  wcp(5ipkginatters.com.  | 

Packaging  Machinery  Manufacturers  Institute,  4350  North  Fairfa| 
Drive,  Suite  600,  Arlington,  VA  22203.  (703)  243-8555.  pmmi(i 
pmmi.org.  ,| 

1997  Economic  Census  Manufacturing  Series,  Packaging  Machineij  , 
Manufacturing.  NAICS  333993.  EC97M-339.  U.S.  Department  (j  i 
Commerce.  Economics  and  Statistics  Administration,  Bureau  tl'  i 
the  Census.  Washington.  DC  20233,  (301 )  457-4100.  j 

1999  U.S.  Packaging  Machinery  Purchasing  Plans  Study.  Packagiri  , 
Machinery  Manufacturers  Institute,  4350  North  Fairfax  Drive.  Sui; 
600.  Arlington.  VA  22203.  (703)  243-8555,  pmnii@pinmi.org. 
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Capacity.  Paper  Paperhoard.  and  Pulp.  39th  Annual  Survey:  199' 
200 1 ,  Amencan  For  est  &  Paper  Association,  Washington,  DC  2003 
December  1998. 

Converting.  Cahners  Business  Information,  1350  East  Touhy  Avent 
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ELECTRICAL  EQUIPMENT 
Economic  and  Trade  Trends 
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 1  Exports/shipments    _J  Imports/consumptio 


iUllll 

1 990      1 99 1       1 992       1 993       1 994       1 995       1 996 

Source  US  Deparlment  of  Commerce  Bureau  of  ihe  Census,  Intet  national  Trade  Administration 


World  Export  Market  Shares 


United  States   1  Japan   |  Germany   ■  France 


1993  1994  1995  1996  1997 

Source  United  Nations,  U  S  Department  of  Commerce.  International  Trade  Administration 


Output  and  Productivity 


(1992  =  100)        ,  ^  ,    ,  ,         ,  ^  ,  I 

Industry  productivity   ■■  Industry  real  output  I 

140  I   I  f\j^tional  real  output     >i]  National  productivity 


130 


120 


110 


100 


90 


"1    I    I    I  I 


1990      1991       1992      1993       1994       1995  1996 

Source  U  S  Department  of  Labur,  Bureau  of  Labor  Statistics 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  ternns. 


Electrical  Equipment 

INDUSTRY  DEFINITION  Electrical  equipment  includes  five  subsec- 
tors:  power,  distribution,  and  specialty  transformers  (SIC  3612);  switchgears 
(SIC  3613);  motors  and  generators  (SIC  3621);  industrial  controls  (SIC  3625); 
and  steam,  gas,  and  hydraulic  turbines  and  turbine  generator  sets  (SIC  351 1 ). 
For  statistical  purposes,  the  last  subsector  is  treated  separately  from  the 
others. 


)VERVIEW 


Icctrical  equipment  plays  a  major  role  in  many  of  the  prod- 
cts  used  by  consumers  and  many  of  the  machines  used  by 
idustry  to  produce  those  products.  Turbines,  switchgear 
n>ducts,  and  transformers  are  employed  by  electric  utilities 
)  produce  power  used  by  households  and  firms.  Motors  and 
enerators  are  incorporated  into  many  consumer  products 
jople  purchase  and  use,  including  refrigerators  and  other 
ectrical  appliance.s,  as  well  as  various  modes  of  transporta- 
on.  Industrial  controls  are  employed  by  firms  to  control  the 
lachinery  that  produces  many  of  the  consumer  goods  used  in 
economy. 

The  U.S.  electrical  equipment  industry  prospered  from  the 
cession  of  the  early  1990s  until  1998,  with  average  annual 
owth  of  3.1  percent  in  real  terms  since  1992.  A  strong  domes- 
■  manufacturing  sector  driven  by  ever-increasing  consumer 
mtldence  that  translated  into  high  consumer  spending  pro- 
iced  robust  sales  for  the  turbine,  switchgear,  transformer, 
otorand  generator,  and  industrial  controls  industries.  E.xports 
^o  played  a  major  role  in  those  high  sales  figures,  with  ship- 
ents  to  foreign  markets  increasing  7.9  percent  per  year  in  cur- 
nt  dollar  terms  from  1992  through  1998.  Competition  from 
reign  manufacturers  remains  strong,  particularly  in  the  trans- 
mier  and  motors  and  generators  subsectors.  Imports 
;reased  at  an  annual  rate  of  1 1 .9  percent  during  the  6  years 
fore  1998.  far  outpacing  the  growth  in  exports.  However, 
nng  in  large  part  to  the  significant  trade  surplus  in  turbines, 
ports  still  exceed  imports  in  the  electrical  equipment  industry 
•e  Table  19-1). 


TURBINES 


This  subsector  consists  of  the  manufacture  of  steam  turbines, 
hydraulic  turbines,  gas  turbines  except  aircraft,  and  com- 
plete steam,  gas,  and  hydraulic  turbine  generator  set  units. 
Also  included  is  the  manufacture  of  wind-powered  and 
solar-powered  turbine  generators  and  windmills  for  gener- 
ating electric  power. 

Global  and  Domestic  Trends 

The  value  of  shipments  for  the  turbine  industry  has  fluctuated 
significantly  over  the  past  decade  as  a  recession  and  the  subse- 
quent recovery,  economic  instability  abroad,  and  deregulation  of 
electric  utilities  have  been  important  determinants  of  demand  for 
nonaviatii)n  turbines.  The  year  1998  presents  a  good  example  of 
the  myriad  global  economic  factors  that  affect  the  indusliy.  The 
rise  in  shipments  of  2.4  percent  in  constant  dollars  masks  two 
important  trends:  a  sizable  decrease  in  exports  of  nearly  13  per- 
cent and  a  phenomenal  surge  in  domestic  sales  that  was  reflected 
in  price  increases  of  over  10  percent  in  that  year  (see  Table  19-2). 

The  slowdown  in  exports  in  1998  was  due  in  large  part  to 
slow  economic  activity  in  southeast  Asia,  with  cutbacks  in 
government-financed  infrastructure  projects,  high  capital  costs 
brought  about  by  currency  devaluations,  and  sagging  demand 
for  electricity.  Declines  were  seen  in  exports  to  Japan  (down  19 
percent),  China  (down  17  percent),  and  Korea  (down  53  per- 
cent). Surprisingly,  Thailand  continued  to  buy  U.S.  turbines  in 
1998,  with  increased  sales  of  1 3  percent  over  the  previous  year, 
largely  as  a  result  of  the  fulfillment  of  orders  that  had  been 
placed  before  the  worst  of  the  economic  crisis. 


Electrical  Equipment  19-1 


TABLE  19-1:    U.S.  Trade  Patterns  in  Electrical  Equipment'  in  1998 

(millions  of  dollars;  percent) 


Exports 


value 

Share,  % 

Region^ 

Value^ 

Share,  % 

NAFTA 

4,197 

39 

NAFTA 

4,577 

45 

Latin  America 

1,194 

11 

Latin  America 

294 

3 

Western  Europe 

2,297 

21 

Western  Europe 

2,474 

24 

Japan/Chinese  Economic  Area 

1,162 

11 

Japan/Chinese  Economic  Area 

2,131 

21 

Other  Asia 

940 

9 

Other  Asia 

553 

5 

Rest  of  world 

946 

9 

Rest  of  world 

124 

1 

World 

10,737 

100 

World 

10,152 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  Yt 

IVlexico 

2,331 

22 

Mexico 

3,251 

32 

Canada 

1,866 

17 

Japan 

1,365 

13 

United  Kingdom 

637 

6 

Canada 

1,326 

13  : 

Japan 

604 

6 

Germany 

774 

8 

Germany 

314 

3 

China 

566 

6  ' 

Imports 


'  SIC  3511,  361,  3621,  3625. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


While  currently  only  about  15  percent  of  the  world's  elec- 
tricity is  generated  by  gas  turbines,  the  sales  of  electrical 
power  gas  turbines  increased  rapidly  in  the  1990s.  The  second 
half  of  1998  saw  a  burst  of  domestic  orders  that  more  than  off- 
set the  decline  in  orders  from  abroad.  Nuclear  plant  shutdowns 
and  poor  weather  conditions  were  the  major  factors  inHuenc- 
ing  this  sudden  and  unexpected  investment  in  new  turbine 
equipment. 


New  technologies  abound  in  the  turbine  industry,  and  somi, 
of  the  most  promising  developments  are  not  yet  in  commercic.^ 
production.  Microturbines  are  an  example  of  a  technology 
that  some  analysts  believe  will  revolutionize  the  industr; 
These  small  turbines  produce  between  25  and  100  kilowatlj 
(kW)  of  power,  compared  with  the  largest  segment  of  the  gc 
turbine  market,  which  produces  over  50  megawatts  (MW)  o' 
power.  Their  uses  would  be  primarily  for  small  retail  estalj 


TABLE  19-2:    Turbines  and  Turbine  Generator  Sets  (SIC  3511)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96- 

Industry  data 

Value  of  shipments^ 

5,843 

6,234 

6,802 

6.144 

6,268 

6,260 

7,055 

7,656 

7,544 

12.7 

8.5 

-1.5 

Value  of  shipments  (1992$) 

5,843 

6,160 

6,565 

5,846 

6,050 

5,979 

6,125 

6,484 

6,294 

2.4 

5.9 

-2.9 

Total  employment  (thousands) 

27.1 

26.7 

27.1 

24.3 

21.8 

Production  workers  (thousands) 

15.0 

15.0 

15.1 

14.8 

13.2 

Average  hourly  earnings  ($) 

18.38 

18.62 

19.67 

19.03 

19.44 

Capital  expenditures 

312 

310 

247 

162 

150 

Product  data 

Value  of  shipments' 

6,003 

6,354 

6,546 

6,134 

6,308 

6,300 

7,138 

7,795 

7,693 

13.3 

9.2 

-1.3 

Value  of  shipments  (1992$) 

6,003 

6,278 

6,318 

5,836 

6,089 

6,048 

6,232 

6,647 

6,452 

3.0 

6.7 

-2.9 

Trade  data 

Value  of  imports 

628 

740 

803 

788 

743 

797 

1,040 

1,066 

1,090 

30.5 

2.5 

2.3 

1 

Value  of  exports 

2,340 

2,967 

3,010 

3,618 

3,253 

4,255 

3,707 

3,623 

3,775 

-12.9 

-2.3 

4.2 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 
Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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Iisliinciils  as  well  as  liinis  seeking  I'lexible  power  geneialioii 
(i|ili(Mis  ti)  eapitali/e  on  the  inereased  eompelition  sleniiniiig 
liDiii  deregulation. 

The  U.S.  Department  ol'  Energy  (DOH)  believes  that  wind 
lurbines  are  another  emerging  technology  that  eoiild  revoliition- 
I/.'  energy  markets  with  their  environmentally  friendly  opera- 
lions  and  potential  for  providing  an  economical  stream  ol 
cneigy.  DOE  is  working  with  U.S.  mannlactiirers  of  wind  tiir- 
hmes  to  develop  low-cost  machines  that  will  be  viable  in  the 
market.  They  anticipate  that  snch  turbines  will  enter  the  market 
III  2002.  It  remains  to  be  seen  whether  such  technologies  can 
make  inroatis  into  either  U.S.  or  loreign  mai  kets. 

Industry  and  Trade  Projections 

\ssuming  that  U.S.  electric  utilities  continue  lo  view  turbines, 
xnlieularly  gas  turbmes.  as  a  profitable  capital  investment. 
I'  linestic  demand  is  forecast  to  remain  strong  and  was  expected 
(1  result  in  a  ?.9  percent  increase  in  shipments  in  1999.  Once 
his  wave  of  investment  is  finished  and  other  potential  cus- 
oniers  wait  until  the  turmoil  surrounding  deregulation  and 
Mice  competition  in  the  electric  utility  industry  subsides,  orders 
oi  new  turbines  will  slow  down  in  the  year  2000.  Modest 
iKieases  in  sales  thereafter  will  bring  the  volume  of  sales  in 
oiistant  dollars  back  to  1999  levels  by  the  year  2004. 

E.xports  were  forecast  to  continue  dropping  in  1999  as  the 
npact  of  the  Asian  economic  and  financial  crisis  continued  to 
illuence  that  area's  demand  for  new  electrical  ecjuipment. 
■xports  of  turbines  to  Thailand  were  off  68  percent  in  the  first 
alf  of  1999  from  the  same  time  period  in  I99<S,  signaling  that 
ic  Asian  economic  hardship  had  not  finished  affecting  the  tur- 
iiie  industry's  sales  to  that  region.  Shipments  to  Japan  and 


Korea  lor  the  first  6  months  of  1999  were  also  lower  than  they 
were  during  the  same  months  in  199X.  which  was  a  year  of  very 
low  exports  to  many  Asian  markets.  As  demand  overseas 
improves  and  infrastructure  projects  are  renewed,  shipments 
abroad  are  ex|iected  lo  rise  moderately  in  the  year  2000  and 
beyond. 

The  bright  spots  in  U.S.  turbine  exports  continue  to  be  the 
North  American  l-'ree  lYade  Agreement  (NAF  TA)  countries  and 
several  emerging  countries  intent  on  developing  their  electrical 
generating  capacity  (see  Table  19-3).  Canada  and  Mexico  both 
continue  to  be  strong  and  growing  markets  lor  II. S.  manufac- 
turers, with  shipments  to  both  countries  increasing  over  40  per- 
cent in  the  first  6  months  of  1999  compared  with  the  same 
period  in  I99S.  Other  growing  markets  include  emerging  coun- 
tries such  as  Saudi  Arabia  and  Brazil,  both  of  which  were  on 
track  lor  a  i"eci)rd  volume  of  turbine  purchases  in  1999. 

Electronic  Commerce 

There  are  several  starling  points  for  those  interested  in  E- 
commerce  in  the  turbine  industry.  The  Ptnver  Bank  is  an  on-line 
database  of  manufacturers,  suppliers,  and  other  groups  that  are 
related  to  the  power  generation  equipment  industries,  including 
turbines.  The  American  Society  of  Manufacturing  Engineers 
( ASME)  has  developed  a  Web  site  that  places  much  of  the  infor- 
mation from  its  annual  expositions  on-line.  Included  is  informa- 
tion from  original  equipment  manufacturers  (OEMs)  of  gas 
turbines  and  manufacturers  of  gas  turbine  components,  drive 
train  equipment,  and  air.  oil  and  fuel  systems,  as  well  as  con- 
trols, instrumentation,  and  other  ancillary  equipment  lor  gas  tur- 
bines. Firms  providing  gas  turbine  education,  testing  equipment, 
analytic  services,  and  design  processes  also  are  represented. 


ABLE  19-3:    U.S.  Trade  Patterns  in  Turbines  and  Turbine  Generator  Sets^  in  1998 

_  nillions  of  dollars;  percent) 


Exports 

Imports 

Value^ 

Share,  % 

Region^ 

Value^ 

Share,  % 

^FTA 

612 

16 

NAFTA 

311 

30 

itin  America 

492 

13 

Latin  America 

4 

0 

estern  Europe 

1,055 

28 

Western  Europe 

626 

60 

pan/Chinese  Economic  Area 

524 

14 

Japan/Chinese  Economic  Area 

56 

5 

her  Asia 

494 

13 

Other  Asia 

25 

2 

:st  of  world 

530 

14 

Rest  of  world 

18 

2 

orld 

3,707 

100 

World 

1,040 

100 

p  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

nada 

390 

11 

Canada 

259 

25 

iited  Kingdom 

334 

9 

Germany 

182 

17 

pan 

333 

9 

United  Kingdom 

150 

14 

ixico 

222 

6 

Italy 

82 

8 

iy 

173 

5 

France 

73 

7 

IC3511. 

or  definitions  of  regional  groupings,  see 

"Getting  the  Most  Out  of  Outlook  2000." 

alues  may  not  sum  to  total  due  to  rounding. 

urce:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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The  turbine  industry  has  a  significant  presence  on  the  World 
Wide  Web  that  is  due,  at  least  in  part,  to  the  many  new  techno- 
logical innovations  being  developed.  Cogeneration,  the  simul- 
taneous production  of  heat  and  power,  has  several  Web  sites 
listing  pertinent  links,  including  manufacturers,  consultants, 
and  even  legal  services  related  to  that  technology. 

Direct  sales  of  replacement  parts  are  one  of  the  expanding 
areas  of  electronic  commerce  in  the  turbine  industry.  Pratt 
Whitney  Canada,  for  example,  allows  users  to  inquire  about  its 
inventory  of  used  replacement  parts,  receive  price  quotes,  and 
even  transmit  orders  on-line  from  its  Web  page. 


TRANSFORMERS  

This  subsector  involves  economic  activity  in  tine  manufacture 
of  power,  distribution,  industriaf  and  specialty  transform- 
ers. Transformers  play  a  crucial  role  in  the  transmission  of 
electricity  as  they  increase,  decrease,  and  regulate  the  volt- 
age of  electric  current  efficiently  and  safely. 

Global  and  Domestic  Trends 

U.S.  transformer  manufacturers  saw  shipments  rise  5.1  percent 
in  real  terms  in  1998,  reaching  a  current  dollar  value  of  $5.5  bil- 
lion (see  Table  19-4).  The  impact  of  the  Asian  financial  crisis 
and  uncertainty  in  all  the  industries  that  supply  electric  utilities 
regarding  the  effect  of  deregulation  led  to  reduction  in  ship- 
ments of  0.9  percent  in  1999.  This  drop  in  shipments  occurred 
despite  strong  increases  in  housing  starts  in  1998  and  1999. 
which  often  portend  high  sales  in  the  industry  because  the 
demand  for  new  transformers  comes  mainly  from  new  con- 
struction. Nonresidential  construction,  however,  was  weak  in 
1998,  falling  0.1  percent  after  several  years  of  positive  growth. 
This  was  a  significant  factor  in  the  demand  for  commercial  and 
industrial  transformers,  while  the  uncertainty  surrounding 
deregulation  moderated  capital  investments,  including  those  in 
transformers,  by  the  electric  utilities. 

The  United  States  continued  to  sustain  a  trade  deficit  in 
transformers  in  1998.  with  imports  rising  8.7  percent  and 
exports  falling  14  percent.  The  leading  suppliers  of  transform- 
ers were  Mexico.  Canada,  and  China.  Mexico  was  by  far  the 
largest  supplier,  accounting  for  over  54  percent  of  total  imports. 
Although  Mexico  has  long  been  the  leading  supplier  of  trans- 
formers to  the  United  States,  this  represents  a  significant 
increase  in  market  share  for  Mexico,  which  accounted  for  less 
than  40  percent  of  imports  in  1992.  Among  the  other  countries 
that  have  increased  substantially  in  importance  in  recent  years 
as  suppliers  of  transformers  are  Canada.  China,  and  Japan. 
Shipments  from  China  have  increased  at  an  annual  rate  of  52 
percent  since  1992. 

Exports  of  transformers  fell  in  1998  after  a  record  value  of 
shipments  was  recorded  in  1997.  The  leading  export  markets 
for  transfonners  were  the  NAFTA  countries  of  Mexico  and 
Canada,  followed  by  Japan.  Ireland.  Hong  Kong,  and  the 
Philippines  (see  Table  19-5).  The  Asian  cunency  crisis  and  the 


ensuing  recessions  certainly  were  a  major  factor  in  the  export  j 
decline,  with  exports  to  Hong  Kong,  the  Philippines,  Taiwan,  I 
and  Korea  all  falling  in  1998.  However,  exports  to  other  major* 
markets,  including  the  NAFTA  countries,  also  fell  during  thati 
year  as  competition  from  low-cost  suppliers  around  the  world 
strengthened. 

The  U.S.  Environmental  Protection  Agency  (EPA)  and': 
major  manufacturers  of  transformers  expanded  the  Energy  Stai] 
program  in  April  1998  to  include  commercial  and  industrial 
(C&I)  transformers  in  addition  to  the  utility  distribution  trans  '^ 
formers  that  have  been  in  the  program  since  1995.  The  Energ^ 
Star  program  provides  a  special  label  for  products  that  meei 
strict  energy  conservation  standards.  The  overall  program  aim.v 
to  reduce  wasted  energy  in  everything  from  windows,  to  insula- 
tion, to  household  appliances,  with  the  new  C&I  transformei' 
program  leading  to  estimated  annual  savings  of  up  to  20  billior 
kilowatt-hours  (kWh).  Since  this  is  a  new  program  for  th(, 
industry,  only  5  percent  of  all  current  C&l  transformers  mee 
the  standards.  The  EPA  is  hoping  to  increase  demand  for  sucf 
energy-efficient  units  through  its  release  of  a  software  progran 
(Commercial  and   Industrial  Transformer  Cost  Evaluatioi 
Model  (ClTCEM)j  that  helps  building  owners  and  contractor, 
compare  the  short-term  costs  with  the  long-term  benefits  of  tbj 
high-efficiency  transformers.  The  ongoing  utility  distributioij 
transformer  program  is  designed  to  reduce  the  annual  electric!  ' 
ity  losses  of  61  billion  kWh  currently  experienced  by  end  user"!  ] 
of  such  products.  j 


Industry  and  Trade  Projections 

Despite  strong  housing  starts  in  1998  and  1999,  domestii 
demand  for  transformer  equipment,  which  supports  the  generrj 
tion  of  electricity,  will  remain  weak  in  the  year  2000,  with  a  j 
percent  reduction  in  shipments.  An  increasing  amount  of  tfi 
transformer  demand  coming  from  the  nonresidential  sector  wi, 
be  fulfilled  by  imported  units,  with  total  imports  rising  9  pe" 
cent  per  year  from  1996  to  2000.  This  growing  reliance  on  ove" 
seas  production  will  result  in  a  trade  deficit  that  reaches  $5: 
million  in  the  year  2000.  a  figure  that  exceeds  the  value  of  bo  l 
exports  and  imports  only  8  years  earlier. 


Electronic  Commerce 

The  distribution  of  new.  remanufactured.  and  reconditiomi 
transformers  is  being  taken  on-line,  with  price  quotes  availabj 
via  E-mail  from  several  Internet  sources.  The  major  benefit  . 
this  E-commerce  to  customers  is  the  speed  at  which  surpL 
stock  can  be  searched  and  made  available  for  use.  Shippiii 
time  can  be  reduced  from  several  months  to  a  few  weeks.  Adc 
tionai  uses  of  technology  include  taking  pictures  of  the  produc 
with  a  digital  camera  and  then  sending  those  pictures  to  pote^ 
tial  customers  for  review  via  E-mail  or  tax.  j 
More  standard  E-commerce  applications,  such  as  on-lij 
product  guides,  company  information,  information  requr 
forms,  and  company  newsletters,  are  widely  used  by  manufi, 
turers  and  distributors  of  transformers. 
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TABLE  19-4:    Electrical  Equipment  (SIC  3612,  3613.  3621,  3625)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999-' 

2000' 

97-98 

98-99 

99-00 

96-00 

Nndustry  data 

V(IIU('  Ul   dI  1 1  fJI  [  ItJM  lt> 

25  706 

27  697 

29  787 

33  429 

0/1  c7n 

9C  RIO 
OD,D  1  Z 

OR  CC  1 
00,DD  1 

1 .9 

0.7 

0.4 

0.7 

'i  1 1 2  TrsnsforfiTGrs 

4  118 

3  940 

4  708 

1,17 
D,  1  ^  / 

D,t)DO 

C  CI  Q 

5,556 

6. 1 

0.7 

1 . 1 

1 .9 

30  13  Switchgear  and  apparatus 

5,679 

5,849 

6,172 

6,866 

7,184 

7.243 

7,440 

7,387 

7,499 

2.7 

0.7 

1.5 

1.1 

j  3621  Motors  and  generators 

8,168 

9,182 

9,499 

11,163 

11,477 

11,400 

11,457 

11,366 

11,320 

0.5 

0.8 

0.4 

0.3 

;  3625  Relays  and  controls 

7,741 

8,727 

9,408 

10,188 

10,862 

11,108 

11,208 

11,141 

11,286 

0.9 

0.6 

1.3 

1,0 

,/  iliio  nf  chinmpntQ  MPQ?*!;^ 

I  i/illLIc  Ul  b  1 1 1       1  1 1?  1 1  lo  \  tJO^Jtl 

25  706 
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oZ  ,DDU 

99  fi(^9 
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1  -O 

0.9 

0  4 

^tii2  Transformers 

4  118 
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^  1Q9 
O,  1  3Z 

t;  9/1 1 

D,Z4  1 

0,uUt5 

R  A  RQ 

R  O/IQ 

0,  o4y 

5. 1 

-0.9 

2.0 

1 ,4 

13  Switchgear  and  apparatus 

5,679 

5,723 

5,889 

6,363 

6,603 

6,586 

6,614 

6,456 

6,415 

0.4 

2.4 

0.6 

-0,7 

1  Motors  and  generators 

8,168 

9,064 

9,267 

10,621 

10,787 

10,782 

10,760 

10,642 

10,546 

0.2 

-1.1 

0.9 

0,6 

b  Relays  and  controls 

7,741 

8,514 

9,108 

9,657 

10,095 

10,051 

9,980 
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-0.7 

-2.8 

0.4 

-1.1 
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199 

199 

208 

215 
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J6 1 2  Transformers 
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9n  7 

99  9 

99  1 

!613  Switchgear  and  apparatus 

39.1 

38.5 

39.5 

41.6 

41.5 

16?1  Motors  and  generators 

67.9 

69.2 

73.7 

77.1 

75.2 

:i     Relays  and  controls 

62.5 

63.1 

64.3 

64.2 

66.2 

j  roQuction  workers  (tnousanos) 

136 

1 38 

1 44 

1  D  1 

1  Rn 

1  O  J 

612  Transformers 

99  n 

91  1 

917 
z  1 .  / 

99  n 

99  /I 
ZZ.4 

'  Switchgear  and  apparatus 

26.0 

25.7 

27.2 

29.0 

29.0 

1  Motors  and  generators 

51.9 

53.6 

58.0 

61.7 

59.9 

625  Relays  and  controls 

36.0 

37.2 
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37.6 

38.6 
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1 1  40 
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1  1  .OZ 

1 9  no 

1  1  Q  1 

1  1  Q9 

1  1  .yo 
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1  Z.Di5 

613  Switchgear  and  apparatus 
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12.89 

13.25 

13.29 

13.61 

621  Motors  and  generators 

11.22 

1 1.33 

10.85 

11.90 

12.21 

625  Relays  and  controls 

10.90 

11.58 

12.18 

12.37 

12.82 

apital  expenditures 

Afi9 

dd4 

ODZ 

yzy 

yjo 

612  Transformers 

OO.o 

77  ft 

1  Do 

199 
1  oZ 

1 44 

j13  Switchgear  and  apparatus 
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1  1  Z 

1  9n 

1 

1  OD 

1  D4 

521  Motors  and  generators 
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7  0 
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-U.o 
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il3  Switchgear  and  apparatus 

5,469 

5,718 

5,894 

6,526 

6,816 

6,872 

7,085 

7,092 

7,220 

3.1 

0.1 

1.8 

1.4 

)21  Motors  and  generators 

8,626 

9,406 

10,255 

11,055 

11,541 

11,464 

11,492 

11,372 

11,327 

0.2 

-1.0 

-0.4 

-0.5 

")25  Relays  and  controls 

7,274 

8,093 

8,948 

9,671 

10,276 

10,509 

10,577 

10,474 

10,615 

0.6 

-1,0 

1.3 

0.8 

uuQ  of  shipments  (1992$) 

25,435 

26,770 

zo.ooz 
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31,319 
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31,612 
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-1.6 

-0.8 

-0.4 
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1 
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-  1  .U 
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8,626 

9,285 

10,005 

10,519 

10,847 

10,842 

10,787 

10,648 

10,554 

-0.5 

-1.3 

-0.9 

-0.7 

i25  Relays  and  controls 

7,274 

7,896 

8,662 

9,167 

9.550 

9,508 

9,418 

9,148 

9,116 

-0.9 

-2.9 

-0.3 

-1.2 

ade  data 

lue  of  imports 

1  on 
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12  Transformers 

500 

608 

574 

793 

804 

949 

1 ,032 

1 ,081 

1 , 1 36 

8.7 

4.7 

5. 1 

9.0 

13  Switchgear  and  apparatus 

559 

646 

748 

849 

907 

1,070 

1,212 

1,235 

1,340 

13.3 

1.9 

8.5 

10.2 

21  Motors  and  generators 

2,146 

2,365 

2,872 

3,188 

3,233 

3,541 

4,001 

4,270 

4,608 

13.0 

6.7 

7.9 

9.3 

25  Relays  and  controls 

1,324 

1,560 

1,922 

2,310 

2,497 

2,782 

2,868 

2,988 

3,067 

3.1 

4.2 

2,6 

5.3 

lue  of  exports 

4,473 

4,693 

4,966 

5,805 

6,127 

7,209 

7,029 

6,937 

7,520 

-2.5 

-1.3 

8.4 

5.3 

12  Transformers 

338 

359 

384 

469 

518 

659 

567 

557 

604 

-14  0 

-1.8 

8.4 

3.9 

13  Switchgear  and  apparatus 

831 

826 

897 

1,005 

1,159 

1,431 

1,425 

1,370 

1,465 

-0.4 

-3.9 

6.9 

6.0 

21  Motors  and  generators 

1,969 

2,061 

2,129 

2,540 

2,516 

2,974 

2,866 

2,856 

3,087 

-3.6 

-0.3 

8.1 

5.2 

25  Relays  and  controls 

1,334 

1,447 

1,557 

1,791 

1,934 

2,146 

2,172 

2,154 

2,364 

1.2 

-0.8 

9.7 

5.1 

stimate  except  imports  and  exports. 

stimate. 

orecast. 

ompound  annual  rate. 

^'  a  definition  of  industry  versus  product  x'alues,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
urce:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration, 
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TABLE  19-5:    U.S.  Trade  Patterns  in  Transformers^  (Except  Electronic)  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Value^ 

2 

Hegion 

Value' 

Ollait:,  /O' 

NAFTA 

259 

46 

NAFTA 

732 

71 

Lstin  AtTi8ric3 

70 

12 

Latin  America 

g 

•) 

Western  Europe 

77 

14 

Western  Europe 

111 

11 

Japan/Chinese  Economic  Area 

95 

17 

Japan/Chinese  Economic  Area 

163 

16 

Other  Asia 

45 

8 

Other  Asia 

18 

2  , 

Rest  of  world 

20 

4 

Rest  of  world 

1 

0  t 

World 

567 

100 

World 

1,032 

100  , 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Mexico 

173 

31 

Mexico 

573 

56 

Canada 

86 

15 

Canada 

159 

15 

Japan 

50 

9 

China 

122 

12  , 

Ireland 

34 

6 

Germany 

21 

2 

Hong  Kong 

27 

5 

Netherlands 

21 

2  ; 

r  :> 
1  :i 


'  SIC  3612 

''  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


SWITCHGEARS 


Switchgear  products  include  switches,  fuses,  panel  boards,  dis- 
tribution boards,  and  circuit  breakers.  They  are  used  primar- 
ily in  electric  generation,  transmission,  and  distribution 
systems.  Switchgears  protect  electrical  systems  from  prob- 
lems in  voltage,  frequency,  continuous  current,  and  other 
operating  conditions.  They  are  required  for  load  switching, 
for  short-circuit  protection,  and  in  industrial  and  commercial 
power  systems  to  protect  and  control  circuit  loads. 

Global  and  Domestic  Trends 

Shipments  by  the  U.S.  switehgear  industry  were  expected  to 
decrease  approximately  2.4  percent  in  real  terms  in  1999  (see 
Table  19-4).  Demand  for  switchgear  equipment  is  driven  by  a 
variety  of  market  forces.  Residential  and  commercial  construc- 
tion requires  the  expansion  of  existing  electric  power  distribution 
systems  and  thus  generates  demand  for  switchgear,  circiut  break- 
ers, and  other  products  that  provide  protection  for  those  systems. 
Weak  growth  of  I.I  percent  in  private  nonresidential  structures 
along  with  moderation  in  residential  construction  from  the  phe- 
nomenal 10  percent  increase  in  I99S  served  to  slow  demand. 

Globally,  shipments  to  Asian  markets  were  expected  to  fall 
in  1999.  with  exports  to  Japan,  Hong  Kong,  and  Singapore  off 
by  more  than  5  percent  for  the  fu  st  half  of  1999  compared  with 
the  same  period  in  the  previous  year.  The  NAFTA  countries 
continue  to  provide  U.S.  manufacturers  with  robu.st  export  mar- 
kets. In  1998,  exports  to  Canada,  the  leading  nondomestic  mar- 
ket for  U.S.  electrical  products,  accounted  for  20  percent  of  all 
switchgear  exports,  while  Mexico  accounted  for  24  percent  (see 
Table  19-6). 

Industry  and  Trade  Projections 

Housing  starts  and  investment  in  nonresidential  structures, 
however,  are  expected  to  grow  slowly  until  the  year  2000,  with 


housing  starts  actually  falling  in  that  year  and  nonresidential^ 
construction  increasing  only  2  percent  per  year  in  1999  and,j 
2000.  The  result  of  these  domestic  economic  trends,  together) 
with  continued  weakness  in  Asian  and  Latin  Ainerican  markets,! 
was  expected  to  be  flat  growth  for  the  industry  in  1999.  Overall, 
despite  the  recessions  in  countries  in  the  Far  East,  strongj 
growth  in  Europe  as  a  result  of  integration  as  well  as  in  Canadai 
and  Mexico  will  provide  U.S.  manufacturers  of  switchgears  andi 
other  related  products  with  sufficient  demand  to  see  an  increasCj 
in  exports  in  2000. 

In  the  longer  term,  the  switchgear  industry  is  well  positioned 
for  growth.  Constant  dollar  shipments  are  forecasted  to  increase. 
2  percent  annually  through  2004,  with  exports  growing  8  per- 
cent per  year  during  that  period. 


Electronic  Commerce 

Switchgear  manufacturers  and  distributors  have  a  significant 
Internet  presence,  with  Web  sites  providing  general  company 
information,  describing  products,  and  in  some  cases  even  pro- 
viding product  literature  and  specifications  electronically. 
However,  because  of  the  specialized  and  often  customized- 
nature  of  the  products  these  firms  produce,  selling  product^ 
directly  to  the  end  user  on-line  has  not  developed  to  the  extent 
that  it  has  in  other  industries. 


MOTORS  AND  GENERATORS  

This  subsector  includes  the  production  of  electric  motors  (other  \ 
than  engine  starting  motors)  and  power  generators,  motor ' 
generator  sets,  railway  motors  and  control  equipment,  and 
motors,  generators,  and  control  equipment  for  gasoline, 
electric,  and  oil-electric  buses  and  trucks. 
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T  ABLE  19-6:    U.S.  Trade  Patterns  in  Switchgear^  in  1998 

llions  of  dollars;  percent) 


Exports 

Imports 

■Region 

Val  ue 

Share,  /o 

Region 

Value ' 

Share,  % 

MAFTA 

630  , 

44 

NAFTA 

553 

46 

iitin  America 

0A1 
Z4  1 

1  "7 
1  / 

Latin  America 

82 

7 

A/estern  Europe 

236 

17 

Western  Europe 

369 

30 

Japan/Chinese  Economic  Area 

130 

9 

Japan/Chinese  Economic  Area 

147 

12 

"Ithpr  Atiia 

./1 1  1  CI    AAO'  CI 

90 

6 

Other  Asia 

54 

4 

?pct  nf  wnriri 

98 

7 

RpQt  nf  \A/rirlH 
1  iCo  I  yj  I  vv  w  1  1  u 

A/orld 

1,425 

100 

World 

1,212 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

i/lexico 

339 

24 

Mexico 

413 

34 

Canada 

291 

20 

Canada 

141 

12 

Dominican  Republic 

107 

8 

Japan 

105 

9 

Jnited  Kingdom 

60 

4 

Germany 

97 

8 

lapan 

56 

4 

United  Kingdom 

80 

7 

SIC  3613. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


Slobal  and  Domestic  Trends 

vlarkcts  for  motors  and  generators  include  hoth  direct  sales  to 

onsiimers  and  biisiness-to-biisiness  sales  to  producers  of  a 
•vide  range  of  end  products,  including  everything  from  plioto- 
'•opiers  to  medical  equipment,  power  windows  to  printing 

'iL'sses.  and  air  conditioners  to  electric  toothbrushes. 

Sales  of  motors  and  generators  have  been  sluggish  since  1 996. 
-vith  constant  dollar  shipments  dropping  0.2  percent  in  1998  and 
'  .!  percent  in  1999.  Low  foreign  demand  has  been  the  primary 

actor,  with  exports  falling  3.6  percent  in  1998  and  forecast  to  fall 
')3  percent  in  1999  (see  Table  19-4).  The  devaluation  of  the 
'irazilian  currency  led  exports  to  that  country  to  fall  32  percent  in 
■'998.  The  Asian  cunency  crisis  further  exacerbated  the  low  vol- 


*'ABLE  19-7:    U.S.  Trade  Patterns  in  Motors  and  Generators^  in  1998 

millions  of  dollars;  percent) 


Exports 

Imports 

legion^ 

Value' 

Share,  % 

Region^ 

Value' 

Share,  % 

lAFTA 

1,420 

50 

NAFTA 

1,886 

47 

.  atin  America 

304 

11 

Latin  America 

101 

3 

> Astern  Europe 

473 

16 

Western  Europe 

806 

20 

japan/Chinese  Economic  Area 

246 

9 

Japan/Chinese  Economic  Area 

917 

23 

'ither  Asia 

192 

7 

Other  Asia 

238 

6 

lest  of  world 

232 

8 

Rest  of  world 

53 

1 

Vorld 

2,866 

100 

World 

4,001 

100 

op  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

|ilexico 

737 

26 

Mexico 

1,471 

37 

l^nada 

684 

24 

Japan 

566 

14 

jnited  Kingdom 

104 

4 

Canada 

415 

10 

,apan 

101 

4 

Germany 

278 

7 

^■ance 

76 

3 

China 

262 

7 

tSIC3621. 

jFor  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
[lvalues  may  not  sum  to  total  due  to  rounding, 
ource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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inne  of  shipments,  with  significant  percentage  reductions  in  sales 
to  Japan  (4  percent).  Korea  (27  percent).  Hong  Kong  (40  per- 
cent), Taiwan  (43  percent),  and  Singapore  (5-^  percent)  in  1998. 
Concurrently,  imports  rose  substantially,  with  total  sales  from 
Ibreign  producers  increasing  from  $559  million  in  1992  to  $1.2 
billion  in  1999.  representing  an  annual  expansion  of  12  percent. 

As  firms  in  the  motor  and  generator  industry  search  for  cost- 
reduction  strategies,  relocation  of  plants  to  countries  with  low- 
cost  labor  is  becoming  an  increasingly  common  approach.  This 
in  part  accounts  t\)r  Mexico's  large  and  expanding  share  of 
exports  to  the  United  States.  Shipments  of  over  $1.4  billion 
from  Mexico  in  1998  accounted  for  more  than  36  percent  of  all 
imports,  up  from  22  percent  in  1992  (see  Table  19-7).  Japan. 


Canada,  Germany,  and  China  followed  with  significant  shares 
of  the  import  market  ( 14  percent,  10  percent.  7  percent,  and  7 
percent,  respectively).  The  largest  percentage  increases  in  vol- 
ume since  1992  have  come  from  low-cost  producers  such  as 
Malaysia  (annual  growth  of  }4  percent),  China  (annual  growth 
of  2 1  percent),  Mexico  (annual  growth  of  20  percent).  Thailand 
(annual  growth  of  19  percent),  and  .South  Korea  (annual  growth 
of  16  percent). 

Industry  and  Trade  Projections 

To  combat  sluggish  demand  and  the  resulting  disappointing 
profits,  U.S.  motor  and  generator  manufacturers  are  looking  for 
ways  to  cut  costs  as  well  as  engaging  in  selective  acquisitions. 
For  example,  in  1999,  Emerson  Electric  Co.  acquired  Daniel 
Industries,  a  manufacturer  of  oil  and  gas  industry  measuring 
and  control  instruments,  and  Kato  Engineering,  a  producer  of 
larger  electrical  generators,  to  diversify  its  target  market.  In  that 
year.  A.  O.  .Smith  Corporation,  a  diversified  corporation, 
acquired  the  worldwide  motor  operations  of  MagneTek,  Inc.,  a 
manufacturer  of  motors  used  in  pool  and  spa  pumps,  air  com- 
pressors, and  commercial  air  conditioners.  This  purchase  fol- 
lowed recent  acquisitions  of  two  other  related  businesses  by 
A.O.  Smith:  the  UPPCO  subfractional  horsepower  C-frame 
motor  business  in  1997  and  General  Electric's  domestic  her- 
metic motor  operation  in  I99S.  These  corporate  initiatives  will 
begin  to  bear  fruit  after  the  year  2000.  with  exports  projected  to 
increase  starting  in  2000  and  total  real  shipments  expected  to 
rise  in  the  following  year.  Between  2000  and  2004.  output  is 
forecasted  to  grow  0.4  percent  annually  despite  strong  competi- 
tion from  low-cost  producers  abroad.  Imports  are  expected  to 
increase  at  an  annual  rate  of  S  percent  from  2000  to  2004,  con- 
tinuing to  make  inroads  into  the  U.S.  market. 

Electronic  Commerce 

The  motor  and  generator  industry  is  an  area  within  the  electri- 
cal products  sector  where  direct  Internet  sales  are  feasible  and 
are  utilized  by  the  industry.  In  addition  to  direct  sales,  most 
notably  in  the  area  of  residential  backup  power  systems,  com- 
mercial and  industrial  customers  have  many  on-line  options  for 
locating  rebuilt  and  other  used  motors  and  generators.  Manu- 
facturers of  large  industrial  and  commercial  motors  employ 
Web  sites  designed  for  business-to-business  sales,  including 
product  descriptions,  on-line  E-mail  forms  and  information 
requests,  and  general  corporate  information. 

INDUSTRIAL  CONTROLS 


industrial  controls  are  used  primarily  for  starting,  regulating, 
stopping,  and  protecting  various  types  of  machinery  and 
equipment  that  incorporate  motors  and/or  other  power  gen- 
erating systems.  There  are  two  types  of  industrial  controls: 
advanced  industrial  controls,  which  are  based  on  solid-state 
electronics  technology  and  include  programmable  logic 
controllers,  computer  numerical  controls,  adjustable  speed 
drives,  proximity/positioning  systems,  and  industrial  control 


software,  and  conventional  (electromechanical)  industrial  il  ' 
controls,  such  as  starters  and  contractors,  limit  switches,  i 
and  resistors.  .  ■ 

Global  and  Domestic  Trends 

Industrial  controls  are  used  in  a  variety  of  industries,  including  ' 
but  not  limited  to  machine  tools,  automotive,  material  handling,    '  ,i 
pulp  and  paper,  food  and  beverages  and  heating,  ventilation,    ,  ^ 
and  air-conditioning  (HVAC).  The  purchase  of  such  controls  for    '  ? 
use  in  new  equipment  is  cyclical,  increasing  when  capital  , 
investment  and  consumer  spending  are  robust  and  falling  when  ; 
economic  activity  slows.  Constant  dollar  shipments  have  not 
continued  to  experience  the  rapid  growth  seen  by  the  industry    \  'f 
between  1992  and  1996,  durinij  which  time  real  sales  grew 
nearly  7  percent  annually.  A  moderation  in  the  volume  of   ,  5; 
exports  in  1998  and  1999  is  partially  to  blame  as  exports  to  the    -  Ji: 
United  Kingdom.  Germany,  Japan,  and  Hong  Kong  fell  in  1998.    ■  " 
At  the  same  time,  imports  rose,  particularly  from  Mexico,    \  - 
Canada.  Germany,  and  the  United  Kingdom  (see  Table  19-8).    c  i, 
The  largest  increases  in  imports  since  1992  have  come  from  the    ;|  So 
NAFTA  countries  (with  average  annual  gains  of  27  percent)  and 
several  key  Asian  markets,  including  China.  Japan.  Malaysia, 
Taiwan,  and  Singapore.  This  has  resulted  in  a  trade  balance  that,  f 
while  in  surplus  as  recently  as  1992,  is  forecast  to  have  a  $703    (  In 
million  deficit  by  2000.  3  C 

Computer  technology  has  influenced  industrial  controls  as  it   «  & 
has  virtually  every  sector  of  manufacturing.  Programmable   t  it 
logic  controllers  (PLCs)  are  becoming  standard  in  many  Indus-  s: 
trial  applications.  PLCs  are  small  microproces.sor-based  units  ^il'l 
that  can  control  a  variety  of  different  functions,  including 
assembly  of  industrial  products,  pumps  and  valves,  furnaces  tic 
and  ovens,  chemical  processing,  and  even  automatic  cattle  feed-  <  i 
ers.  PLCs  are  one  part  of  what  is  known  as  a  process  control  iii 
system,  a  series  of  interrelated  computers  and  other  equipment  '-  \  t 
customized  to  perform  a  specialized  task  or  series  of  tasks.   '  :;r 
PLCs  are  becoming  a  viable  method  of  process  control  even  for  1  i ' 
relatively  small  operations  as  a  result  of  recent  price  reductions.  S 
PLCs  have  several  advantages  over  their  precursors,  relay  logic  j 
controllers,  including  their  freedom  from  the  need  for  frequent   '  \k 
human  involvement,  remote  reprogramming  and  visual  display  '  \k 
capabilities,  reliability,  and  low  cost.  Although  most  PLCs  are  lis 
not  affected  by  the  Y2K  bug  because  they  do  not  use  date-  -  lo; 
related  functions,  they  may  be  based  on  an  embedded  personal  iht- 
computer  (PC),  and  thus  there  may  be  a  real-time  clock  in  the  ' 
system.  Because  the  Y2K  bug  is  not  thought  to  be  a  major  prob- 
lent  for  PLCs,  no  surge  in  demand  for  newer  models  of  PLCs  or  ! 
corresponding  software  is  anticipated.  •jji  li 

A  significant  development  in  the  area  of  PLCs  is  the  devel-  ■ 
opment  of  small  units  that  have  many  of  the  features  previously 
found  only  in  much  larger  machines.  Because  of  advanced  pro-  >\  tli 
grainniing  languages,  firms  are  able  to  integrate  these  small  '■  * 
machines  easily  into  virtually  any  manufacturing  environment. 
These  small,  flexible  systems  represent  an  important  step  1 
toward  the  integration  of  computer  technology  into  all  aspects  : 
of  the  manufacturing  process. 
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TABLE  19-8:    U.S.  Trade  Patterns  in  Relays  and  Industrial  Controls^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

1,276 

59 

NAFTA 

1,094 

38 

Latin  America 

88 

4 

Latin  America 

101 

4 

Western  Europe 

457 

21 

Western  Europe 

562 

20 

J  cl  LJCJ  1  1/ V./ 1  1  ( 1  ICOC  L- L.     1  1  U  1  1  1  ILf  r^l  cCI 

166 

8 

Japan/Chinese  Economic  Area 

848 

30 

Other  Asia 

118 

5 

Other  Asia 

218 

8 

Rest  of  world 

66 

3 

Rest  of  world 

45 

2 

World 

2,172 

100 

World 

2,868 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Mexico 

860 

40 

Mexico 

743 

26 

Canada 

416 

19 

Japan 

628 

22 

United  Kingdom 

129 

6 

Canada 

351 

12 

Germany 

87 

4 

Germany 

196 

7 

Japan 

64 

3 

China 

157 

5 

'  SIC  3625. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'■'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


Industry  and  Trade  Projections 

Consistent  with  lorecasts  that  the  economic  boom  is  showing 
signs  of  age,  constant  dollar  shipments  of  relays  and  controls 
are  expected  to  decline  by  0.4  percent  in  the  year  2000.  A  mod- 
eration in  noncomputer  business  investment  and  a  leveling  off 
of  consumer  demand  would  curtail  the  demand  for  consumer 
durables  and  nondurables  as  well  as  industrial  machinery  and 
therefore  winiki  lead  to  lower  capital  investment  by  the  OEMs 
of  these  products.  However,  in  the  long  run,  steady  demand  by 
maintenance,  repairs,  and  operating  (MRO)  firms  for  products 
to  repair  and  service  the  original  equipment,  along  with 
renewed  OEM  demand,  portends  robust  shipments  for  the 
industrial  controls  industry  through  2004,  with  growth  of  2.4 
percent  annually. 

Exports  of  industrial  controls  are  expected  to  rise  sharply  in 
the  year  2000  as  Asian  and  Latin  American  economies  regain 
their  former  strength  and  high-technology  U.S.  products  are  in 
high  demand  by  expanding  firms  worldwide.  As  programmable 
logic  controllers  and  similar  computerized  relays  and  con- 
trollers, products  for  which  the  U.S.  is  an  industry  leader, 
expand  into  new  markets,  the  growth  of  U.S.  exports  { 10.7  per- 
cent annually)  will  outpace  the  growth  of  imports  (4.2  percent 
annually)  from  2000  through  2004.  These  two  favorable  condi- 
tions will  lead  to  a  trade  deficit  of  less  than  $100  million  in 
industrial  controls  by  2004. 

Christine  Siegwarth  Meyer,  Colgate  University.  October 
1999. 
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ENVIRONMENTAL  TECHNOLOGIES  AND  SERVICES! 

Economic  and  Trade  Trends  1 


U.S.  Environmental  Industry  Market 

Segments,  1997 
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$49.7  billion 

(26%) 

billion  ^^^^^^1 

Source  Environmental  Bus 
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U.S.  Environmental  Trade  Balance  by 
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($  billions) 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Environmental 
Technologies  and  Services 

INDUSTRY  DEFINITION  Environmental  technologies  advance  sus- 
tainable development  by  reducing  risk,  enhancing  cost-effectiveness,  improving 
process  efficiency,  and  creating  products  and  processes  that  are  environmentally 
beneficial  or  benign.  The  environmental  technology  industry  includes  air,  water, 
and  soil  pollution  control;  solid  and  toxic  waste  management;  site  remediation; 
engineering,  design,  and  consulting  services;  environmental  monitoring;  recy- 
cling; and  industrial  and  clean  process  technology.  This  industry  is  large  and 
fragmented  and  has  evolved  in  response  to  growing  concern  about  the  risks 
and  costs  of  pollution  and  the  enactment  of  pollution  control  legislation  in  the 
United  States  and  around  the  world. 


DVERVIEW 


lie  highly  fragmented  U.S.  environments!  industry  is  large  and 
omplex,  eonsisting  of  both  investor-owned  and  government 
ntities  that  provide  everything  from  small-seale  consulting  ser- 
ices  to  large-scale  water  utility  operations.  According  to  Envi- 
onmental  Business  International  (EBI)  of  San  Diego.  CA.  the 
iidustry  grew  at  an  annual  rate  of  2.7  percent  in  1997  to  produce 
total  output  of  $186  billion,  up  from  $1X1  billion  in  1996  (see 
able  20-1 ).  The  environmental  sector's  customers  range  from 
idividual  consumers,  to  local  regulated  water  utility  monopo- 
les  and  partnerships,  to  major  U.S.  corporations.  Approximately 
17,000  U.S.  companies  are  engaged  in  the  business  of  environ- 
"lental  technologies,  with  4,300  of  those  firms  exporting  inter- 
ationally,  generating  $18.2  billion  in  export  revenues  and 
reating  a  trade  suiplus  of  $9. 1  billion  in  1997  (see  Table  20-2). 

The  environmental  technologies  industry  encompasses  four 
rimary  segments:  water  supply  and  treatment,  solid  waste 
lanagement,  air  pollution  control,  and  environmental  cleanup, 
although  the  four  segments  have  much  in  comiTion,  their  oper- 
tions  and  demand  drivers  are  somewhat  different,  as  are  their 
ends.  An  oveiriding  theme  for  these  segments,  however,  is  the 
hallenge  of  functioning  in  a  mature  marketplace  with  intense 


competitiiin,  slim  profit  margins,  and  slow  demand  drivers.  His- 
torically, envinMimental  regulahons  were  the  main  driving  force 
in  the  development  of  environmental  technologies  in  the  United 
Stales.  With  growing  public  concern  about  the  environment  and 
the  passage  of  the  Clean  Air  Act,  the  environmental  sector  has 
expanded  to  meet  new  needs.  Early  technologies  stemming 
from  state  and  federal  policies  focused  on  end-of-pipe  pollution 
control  and  remediation  technologies.  More  recent  policy  and 
market  shifis  toward  pollution  prevention  have  stimulated  the 
development  of  ecoefficient,  or  green,  technologies.  Along  with 
these  changes,  the  industry  has  made  major  advances  in  moni- 
toring and  assessment  technicjues  to  meet  industry  and  govern- 
ment needs. 

The  new  scenario  exists  in  a  climate  of  changing  buying 
patterns  among  customers  that  now  are  motivated  by  increased 
resource  productivity  and  technological  improvements.  In 
response  to  this  trend,  cost  reduction  for  the  consumer  and  the 
company  is  fast  becoming  a  key  industry  driver,  leading  the 
public  and  private  sectors  to  consolidate  and  diversify  to 
achieve  greater  distribution  of  overhead  costs.  As  a  result, 
mergers  are  redefining  big  companies  as  tho.se  whose  holdings 
are  in  the  range  of  $2  billion,  twice  the  figure  in  1998.  Signs  of 
this  movement,  especially  in  the  solid  waste  and  environmen- 
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TABLE  20-1:    U.S.  Environmental  Industry  Revenues,  Trends,  and  Forecasts 

(billions  of  dollars;  percent) 

Industry  Segmsnt 

1996 

1997 

1998' 

ZUvJU 

2001^ 

2002' 

97-02'  I 

_ 

bC|IJipiktGnT 

i 

Water  equipment  and  chemicals 

17.5 

18.2 

19.1 

20.0 

21.2 

22.8  - 

24.6 

6.2  1 

Instruments  and  information  systems 

3.1 

3.3 

3.4 

3.5 

3.7 

3.8 

3.9 

3.5 

Air  pollution  control  equipment 

15.3 

15.7 

16.2 

16.6 

17.1 

17.5 

18.0 

2.7 

Waste  management  equipment 

9.8 

9.8 

10.0 

10.2 

10.5 

10.7 

10  9 

Process  and  prevention  technology 

0.8 

0.9 

1.0 

1.1 

1.2 

1.3 

1.4 

7.0  '' 

_ 

ocrvicGS 

Analytic  services 

1 .2 

1.12 

1  1  o 

1.14 

1.13 

1.12 

1.1 

0.8  ' 

Wastewater  treatment  works 

24.0 

24.44 

25.30 

26.30 

27.3 

28.3 

29.3 

3.7 

Solid  waste  management 

33.9 

34.90 

35.90 

36.90 

37.9 

38.9 

39.8 

2.7 

Hazardous  waste  management 

6.0 

5.80 

5.7 

5.50 

5.4 

5.2 

5.0 

-2.9 

Remediation  and  industrial  services 

11.1 

11.02 

11.4 

11.6 

11.7 

11.7 

11.7 

0.9  ' 

Consulting  and  engineering 

15.2 

15.31 

15.8 

15.9 

16.0 

16.0 

15.8 

-0.4  1 

Resources 

,j 

Water  utilities 

26.4 

27.60 

28.5 

29.4 

30.3 

31.3 

32.3 

3.2 

Resource  recovery 

14.3 

15.30 

15.9 

16.4 

16.9 

17.3 

17.8 

3.1 

Environmental  energy  sources 

2.5 

2.70 

2.9 

3.1 

3.3 

3.5 

3.6 

6.0 

Industry  total 

181.0 

186.0 

192.1 

197.7 

203.5 

209.2 

215.3 

\ 

'  Estimate. 

il 

'  Forecast. 

Source:  Environmental  Business  International,  Inc. 

TABLE  20-2:    U.S.  Environmental  Trade  Balance  by  Industry  Segment,  1997 

(billions  of  dollars;  percent) 

U.S.  Industry 

I  rade 

Exports  to  Industryjl 

Industry  Segment 

Revenues 

U.S.  Market 

Exports 

Imports 

Balance 

Revenues,  %  ^ 

Equipment 

Water  equipment  and  chemicals 

18.2 

15.9 

4.55 

2.2 

2.4 

25 

Air  pollution  control 

15.7 

15.0 

2.11 

1.4 

0.7 

13 

t 

Instruments  and  Information 

3.3 

2.3 

1.30 

0.3 

1.0 

40 

Waste  management  equipment 

9.8 

9.2 

1.56 

1.0 

0.6 

16  • 

Process  and  prevention 

0.9 

1.0 

0.05 

0.1 

-0.1 

5  < 

technology 

Total 

47.9 

43.4 

9.57 

5.0 

4.8 

20 

Services 

Solid  waste  management 

34.9 

33.8 

1.33 

0.2 

1.1 

A 

Hazardous  waste  management 

5.8 

5.6 

0.21 

0.0 

0.2 

A 

Consulting  and  engineering 

15.3 

13.9 

1.67 

0.2 

1.4 

11 

Remediation  and  industrial  services 

11.2 

10.9 

0.34 

0.0 

0.3 

; 

Analytic  services 

1.1 

1.1 

0.03 

0.0 

0.0 

2.9 

Wastewater  treatment  works 

24.4 

25.9 

0.147 

1.6 

-1.5 

1 

Total 

92.7 

91.2 

3.73 

2.0 

2.5 

25  ! 

Resources 

Water  utilities 

27.6 

28.8 

0.14 

1.4 

-1.3 

1 

Resource  recovery 

15.3 

12.3 

3.29 

0.3 

3.0 

22  ( 

Environmental  energy 

2.7 

1.6 

1.44 

0.3 

1.1 

53  ] 

Total 

45.6 

42.7 

4.87 

2.0 

2.8 

10.7 

Industry  total 

186.2 

177.1 

18.2 

9.0 

9.1 

.£ 

Source:  Environmental  Business  International,  inc. 

tal  services  areas,  have  been  going  hand  in  hand  with  out- 
sourcing activities  by  industrial  companies,  which  are  seeking 
to  free  their  resources  for  use  in  their  core  functions.  Out- 
sourcing has  created  opportunities  for  high-quaUty  niche-type 
services  such  as  conservation  planning,  natural  resource  dam- 
age assessment,  and  other  nivestigatory  or  planning  activities 
at  all  govemmental  levels.  In  addition,  the  current  transfer  of 


defense  technologies  mandated  by  the  U.S.  government  at  fee 
erally  supported  laboratories,  the  required  implementation  c 
environmentally  sound  procedures  for  the  cleanup  of  militar^ 
bases,  and  increased  U.S.  Department  of  Defense-sponsore 
research  and  development  (R&D)  programs  are  all  encouraj: 
ing  the  growth  of  another  niche  for  the  environmental  tecH 
nologies  industry. 
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TRADE  LIBERALIZATION  OF  ENVIRONMENTAL  GOODS 
AND  SERVICES 

Environmental  goods  and  services  was  one  of  the  original 
eight  sectors  identified  for  priority  liberalization  under  the 
Asia-Pacific  Economic  Cooperation  (APEC)  Early  Voluntary 
Sectoral  Liberalization  (EVSL)  initiative.  Under  this  initia- 
tive, tariffs  would  be  eliminated  on  environmental  goods 
and  General  Agreement  on  Trade  in  Services  (GATS)- 
based  commitments  in  environmental  services  would  be 
expanded. 

After  several  negotiating  sessions  with  APEC  member 
economies,  it  was  agreed  that  tariffs  on  environmental 
goods  would  be  eliminated  by  2003,  with  limited  flexibility 
for  extended  staging  on  several  items.  At  the  November 
1998  APEC  ministerial  meeting,  trade  ministers  agreed  to 
move  the  EVSL  tariffs  package,  including  environmental 
goods,  to  the  World  Trade  Organization  (WTO),  headquar- 
tered in  Geneva.  APEC  members  are  now  seeking  WTO 
support  for  this  initiative. 

Trade  liberalization  of  environmental  services  continues 
to  be  negotiated  in  APEC,  where  the  environmental  ser- 
vices portfolio  was  moved  under  the  umbrella  of  the  Group 
on  Services  (GOS).  APEC  economies  agreed  on  a  consoli- 
dated list  of  environmental  services,  subject  to  further 
clarification  on  a  limited  number  of  items.  The  agreed-on 
list  extends  beyond  the  environmental  services  indicated  in 
Central  Product  Classification  (CPC)  Division  94  to  encom- 
I  pass  other  services  vital  to  this  sector,  such  as  environmen- 
I  tal  engineering,  construction,  monitoring,  and  analysis. 
I  Inventory  work  and  the  definition  of  environmental  services 
I  for  structuring  trade  liberalization  efforts  continue  in  both 
S  APEC  and  the  WTO  Services  2000  negotiations. 
I       Work  in  APEC  environmental  services  will  contribute 
I  to  the  WTO  2000  Services  negotiations.  APEC  meetings 
'  will  continue  into  the  year  2000  in  Brunei. 


In  aiiDlliLT  appnnicli  lo  llic  issue  ol  cost  ivdiiclion,  llic  L'nviioii- 
j  iicnlal  sector  is  liiriiing  to  more  crcalivc  Hiianciiig  allL-rnalivcs, 
uich  as  piiblic-piivalc  sector  partnerships  and  privatization,  it  is 
loped  that  these  new  investment  strategies  will  provide  solutions 
I  or  an  industry  that  is  wrestling  with  potential  environmental 
'  iabilitv  and  demand  uncertainty,  dynamic  regulatory  require- 
iients.  anil  relatively  small  transaction  sizes.  In  the  water  supply 
iiid  wastewater  treatment  suhsector.  jirivatizalion  scenarios  are 
ippearing  in  the  form  of  outright  sales  ol  public  water  utilities  to 
private  llrms  or  in  some  form  ol  a  long-term  contract  lor  the  oper- 
ilion  of  public  water  utilities  by  private  llrms.  Privatization  could 
ircseni  enormous  opportunities  for  investor-owned  companies 
li  iven  by  the  concepts  of  stewardship  and  sustainability.  Along- 
ide  the  elements  of  cost,  diversification,  and  a  decreasing  tocus 
)U  regulations,  there  is  an  increased  emphasis  on  public  health 
I  hat  is  shaping  the  environmental  industry's  future. 

At  the  policy  level,  the  U.S.  government  is  looking  at  inno- 
itive  tools  that  would  complement  or  substitute  for  technology- 
lased  regulations  and  direct  the  envirt)nmental  industry  toward 
ichieving  environmental  benefits.  The  use  of  eftluent  trading 
iiid  emission  credits,  service  pricing  based  on  environmental 
nipacts,  subsidy  reforms  that  discourage  environmental  degra- 
lation.  and  increased  lobbying  by  environmental  activists  and 
irofessional  organizations  are  all  examples  of  these  tools.  Other 
)olicy  changes  liave  stimulated  some  activity  in  emissions  trad- 
ng  in  sulfer  dioxide  (.SO^)  and  the  oxides  of  nitrogen  (NO J.  The 
access  of  the  Acid  Rain  Emissions  Trading  Program  in  bringing 
lown  the  cost  of  compliance  has  encouraged  interest  in  other 
■missions  trading  programs,  particularly  international  trading  in 
ueenhouse  gas  emissions  (GHGs).  However,  a  viable  market  is 
lependent  on  continued  policy  development  and  domestic 
luthority.  industry  and  government  also  suggest  focusing  on 
iiformation  and  education  campaigns  to  communicate  the  finan- 
ial  benefits  of  key  environmental  technologies,  trade  promotii)n 
nitiatives,  and  trade  liberalization  of  environmental  goods  and 
ervices  (see  the  l^ox  "Trade  Liberalization  of  Environmental 
ioods  and  Services")  and  dispel  the  notion  that  such  efforts  pro- 
iu)te  "coiporate  welfare." 

NDUSTRY  OUTLOOK 


V  mature  industry  such  as  environmental  technologies  may  be 
!escribed  as  a  market  where  more  supply  is  chasing  less 
leinand  and  where  customers  are  experienced  in  buying  its 
iroducts  and  services  and  dictate  its  prices  as  well.  Under  this 
ype  of  market  condition,  environmental  companies  have  little 
.1  differentiate  themselves  from  each  other  and  thus  compete  on 
trice,  typically  bringing  down  profit  margins.  According  to  the 
Standard  &  Poor's  (S&P)  environmental  industry  survey,  reme- 
iation,  air  pollution  control,  hazardous  and  nonhazardous  solid 
^aste  disposal,  and  treatment  services  are  key  environmental 
Libsectors  that  are  approaching  or  already  are  in  the  mature 
'base  of  the  business  life  cycle.  S&P  also  identities  the  envi- 
itnmental  management  and  information  services  subsector  as 
eing  in  the  development  or  growth  phase  of  this  life  cycle.  The 


market  research  tlrm  says  that  the  outsourcing  of  service  func- 
tions such  as  industrial  treatment  operation  places  the  subsector 
between  the  development  and  growth  stages,  where  the  mar- 
ket is  on  the  verge  of  exploding  and  new  products  and  services 
are  easier  to  introduce.  BTI  identifies  toxic  cleanup  consulting 
and  third-party  industrial  water  quality  contract  operations  as 
growth  companies  as  well. 

The  current  condition  and  forecast  for  the  environmental  tech- 
nologies industry  are  greatly  affected  by  specific  variables  or 
drivers.  Gross  domestic  product  (GDP)  is  a  primary  driver,  for 
example,  in  the  municipal  solid  waste  (MSW)  subsegment,  and 
the  Standard  and  Poor's-based  1998  growth  rate  of  3.9  percent 
and  mid-April  forecast  for  a  3.7  percent  growth  rate  in  1999 
reflect  only  moderate  GDP  gains.  Many  industry  observers 
believe  that  GDP  growth  will  continue  at  a  similar  pace  into  the 
next  millennium,  influencing  the  MSW  subsegment  at  the  same 
rate.  U.S.  Bureau  of  the  Census  estimates  are  for  an  annualized 
U.S.  growth  rate  of  0.8  percent,  from  268  million  people  in  1997 
to  298  million  in  2010.  The  slowing  growth  of  the  U.S.  population 
is  in  turn  expected  to  lead  to  slow  growth  in  the  MSW  subseg- 
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inenl.  The  low-margin  $13  billion  air  pollution  control  industry 
continues  to  suffer  from  weak  markets  resulting  from  the  uncer- 
tain regulatory  environment.  The  environmental  cleanup  subsec- 
tor  is  suffering  for  the  same  reasons  and  is  affected  greatly  by 
competition  from  consolidation  and  low  entry  barriers.  Along 
with  these  and  the  other  slow  demand  drivers  mentioned  through- 
out this  chapter,  key  factors  affect  the  future  of  the  industry. 
Demand  tor  water  is  increasing  with  population  growth,  and  U.S. 
surface  and  ground  waters  increasingly  are  showing  signs  of  infil- 
tration by  nitrates  and  pesticides,  saltwater  intrusion,  and  urban 
runoff.  Hazardous  waste  management  threats  continue,  with  an 
additional  1,789  sites  under  consideration  for  inclusion  on  the 
Superfund  National  Priority  List.  Climate  change  and  ozone 
depletion  are  genuine  threats  as  well. 

Major  acquisition  activity  in  the  environmental  marketplace  in 
response  to  the  slowing  growth  of  this  mature  industry  is 
expected  to  continue  in  the  near  term.  The  scope  of  future  merg- 
ers should  dimini.sh,  though,  as  companies  focus  on  integrating 
the  acquired  businesses,  generating  internal  growth,  and  reducing 
costs.  The  industry  should  shift  from  perfonning  in  a  manner 
appropriate  to  a  regulatory-driven  milieu  to  behavior  determined 
by  stewardship  and  sustainability.  Sustainable  development  of 
renewable  energy  resources  and  the  protection  of  those  resources 
should  be  nK)re  heavily  supported.  Perfonnance-based  flexible 
requirements  for  compliance  as  well  as  higher  standards  of 
accountability  in  fulfilling  them  are  essential  to  the  health  of  the 
environmental  industry  in  the  next  generation. 


SOLID  WASTE  MANAGEMENT  

U.S.  industry  revenues  in  the  solid  waste  management  services 
and  equipment  segment  were  estimated  at  $45.9  billion  in  1998. 
up  3  percent  from  $44.7  billion  in  1997.  The  worldwide  market 
was  estimated  at  $  1 38  billion  in  1 998,  up  3  percent  from  $  1 34.8 
billion  in  1997.  Solid  waste  management  is  the  largest  environ- 
mental industry  segment  and  covers  collection,  transfer,  pro- 
cessing, and  disposal. 

Approximately  240  million  tons  of  municipal  solid  waste 
was  generated  in  the  United  States  in  1998,  up  14  percent  from 
210  million  tons  in  1997.  Per  capita  daily  waste  generation  in 
1998  was  estimated  at  4.5  pounds.  Single  families  generate  31 
percent  of  solid  waste,  businesses  and  institutions  generate  43 
percent,  and  nuiltifamily  residences  generate  6  percent. 

Collection  of  waste  is  the  largest  revenue  producer  for  the 
waste  treatment  system,  accounting  for  55  percent  of  all  indus- 
try revenues,  it  is  also  the  most  expensive  and  labor-intensive 
component  of  the  solid  waste  system  to  run.  Private  contractors 
collect  65  percent  of  residential  solid  waste,  80  percent  of  waste 
targeted  for  recycling  or  landfills,  and  95  percent  of  commer- 
cial, industrial,  and  multifamily  waste. 

Transferring  waste  is  a  growing  aspect  of  solid  waste  opera- 
tions; this  is  due  to  shifting  the  concentration  of  waste  treatment 
to  waste  diversion.  New  transfer  stations  are  under  construc- 
tion, and  existing  ones  are  being  updated  and  refurbished. 
Approximately  3,100  transfer  stations  are  in  operation  today. 


Solid  waste  treatment  consists  of  three  types  of  processes 
that  can  be  broken  down  as  follows:  land  filling,  accounting  for 
57  percent  of  waste  treatment  and  35  percent  of  revenues;  recy- 
cling and  composting,  accounting  for  27  percent  of  waste  treat- 
ment and  5  percent  of  revenues;  and  incineration,  accounting 
for  16  percent  of  waste  treatment  and  5  percent  of  revenues. 

In  1998.  approximately  9,349  curbside  recycling  programs 
served  139.5  million  people,  up  from  the  level  in  1997,  when 
approximately  8,937  curbside  recycling  programs  served  135.5 
million  people.  Composting  yard  trimmings  facilities  in  the 
United  States  grew  from  3,460  in  1997  to  3,807  in  1998.  There 
are  310  materials  recovery  facilities  operating  in  the  United 
States,  75  percent  of  which  are  privately  owned. 

State  regulafions  stemming  from  grassroots  initiatives  for 
bans  on  certain  wastes  and  the  development  of  municipal  waste 
diversion  goals  have  been  the  catalyst  for  the  growing  number 
of  curbside  recycling  and  yard  trimmings  composting  pro- 
grams. However,  there  is  still  room  for  the  recycling  and  com- 
posting market  to  grow  as  most  states  are  not  widely  served  by 
those  programs.  The  proportion  of  communities  served  by  recy- 
cling programs  is  still  under  50  percent  in  over  30  states.  In  the 
1980s,  the  emphasis  was  on  recycling  glass,  paper,  and  metal. 
Paper  is  still  the  primary  commodity  being  recycled,  with  an 
average  of  70  percent  of  the  revenues  and  volume  of  most  recy- 
cling programs  depending  on  recovered  paper.  Waste  diversion 
should  increase,  though,  with  the  evolving  knowledge  that  a 
significant  proportion  of  organics  from  yard  trimmings,  wood, 
and  food  wastes  enters  the  waste  stream  and  that  the  processing 
of  organics  into  affordable  by-products  is  a  reasonable  goal. 

Primarily  because  of  federal  regulations,  the  number  of  land- 
fills shrunk  by  over  4.500  from  1989  to  1995.  Since  1995,  that 
number  has  been  steady,  and  the  number  of  landfills  accepting 
waste  dropped  slightly  from  2,514  in  1997  to  2,314  in  1998. 
Nationwide  capacity  has  increased,  with  most  sites  having 
more  than  10  years  of  remaining  landfill  life,  as  the  landfills 
that  have  not  been  closed  dowri  by  federal  regulations  are  the 
larger  facilities. 

The  number  of  landfills  owned  by  the  private  sector  grew 
from  17  percent  m  the  mid-198()s  to  36  percent  in  1998.  Pri- 
vately owned  landfills  accept  56  percent  of  the  solid  waste  that 
goes  to  landfills.  The  volumes  of  waste  managed  by  the  private 
sector  versus  the  public  sector  have  followed  the  same  pattern. 
In  the  mid-198()s,  the  ratio  of  private  to  public  landfill  manage- 
ment was  50/50;  today,  the  split  is  58/42. 

The  number  of  incinerators  declined  from  131  in  1998  to 
I  14  in  1999.  This  trend  is  expected  to  continue  without  having 
a  great  effect,  since  the  smaller  incinerators  are  the  ones  shut- 
ting down.  Nationwide  total  daily  incineration  capacity  in  1998 
was  91,000  tons  compared  with  94,000  tons  in  1999.  Incinera- 
tion is  a  more  costly  method  of  waste  treatment  and  therefore  is 
not  as  common  as  landfilling. 

While  the  last  decade  saw  a  progression  in  waste  industry  con- 
solidations, mergers  in  the  last  2  years  have  taken  industry  ana- 
lysts by  surprise.  In  March  1998,  the  largest  firm.  Waste 
Management  Inc.,  was  acquired  by  the  third-ranked  USA  Waste 
Service  Inc.  for  $13.5  billion.  Retaining  the  Waste  Management 
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iKimc,  llic  now  industry  giant  holds  about  23  percent  of  the  market, 
!  with  IWX  revenues  of  $\  1.2  billion.  Other  1998  consolidations 
included  Waste  Management's  takeover  of  the  eighth  largest  liast- 
ern  Environmental  Services,  the  third  largest  Allied  Waste  Indus- 
u  ies  Inc.'s  takeover  of  the  ninth  largest  Raixmco  Ltd.,  and  USA 
Waste's  take  over  ol"  the  tenth  largest  City  Management  Corp. 

In  1999,  buyout  lever  continued  with  the  stunning  takeover  by 
Allied  of  the  number  two  Browning-Ferris  Industries,  Inc.,  for 
$9.1  billion,  increasing  Allied's  revenues  to  $6.4  billion.  Waste 
ConnecticMis  Inc.  became  the  fifth  largest  firm  after  its  purchase  of 
international  Environmental  Industries  Inc.,  increasing  its  annual 
revenues  $45  million  to  $220  million.  The  third  ranked  Republic 
Services  Inc.  purchased  40  private  waste  companies  with  an  esti- 
mated annual  revenue  of  $74  million.  Like  the  other  firms  men- 
tioned here.  Republic  increased  its  size  and  ranking  not  only 
through  purchases  but  through  swaps  of  properties  that  facilitated 
larger  market  share  and  consumer  density.  This  consolidation 
(rend  decreased  the  number  of  U.S.  waste  firms  with  an  annual 
income  over  $100  niillion  from  16  in  1998  to  12  m  1999. 

Industry  officials  predict  that  the  industry  will  be  more 
aggressive  under  the  new  regime.  In  the  process  of  industry 
consolidation,  larger  companies  divested  themselves  of  opera- 
lions  in  different  markets  and  integrated  collection,  transfer, 
recycling,  and  disposal  systems  within  close  geographic  prox- 
imity. By  using  their  own  local  operations,  they  will  avoid  third- 
party  fees  and  limit  the  costs  of  hauling  waste. 
!  Smaller  companies  are  prospering  from  larger  company  con- 
solidations. Sales  of  assets  and  holdings  and  market  swaps  to 
raise  capital  and  comply  with  U.S.  Department  of  Justice  antitrust 
rulings  opened  the  door  for  smaller  fimis  to  enter  markets  previ- 
ously served  by  bigger  firms.  By  combining  their  piecemeal 
acquisition  of  assets,  these  companies  are  growing  rapidly. 

Hazardous  Waste  Management 
and  Remediation/Industrial  Services 

U.S.  Environmental  Protection  .Agency  (EPA)  data  show  that  in 
1997,  the  hazardous  waste  market  industry  was  estimated  at  $.'S.8 
in  the  United  States  and  $16.8  billion  worldwide.  This  figure 
includes  industrial  waste  generated  by  manufacturing  industries, 
medical  waste  management  ($1.1  billii)n),  and  nuclear  waste 
management  ($1.2  billion)  as  well  as  other  companies  responsi- 
ble for  hazardous  waste  handling,  treatment,  storage,  recycling, 
and  dispo.sal. 

The  hazardous  waste  management  market  has  been  Hat  over 
the  last  decade,  and  no  turnaround  is  expected  in  the  near  future 
as  a  result  of  the  increased  pace  of  waste  minimization  and  pol- 
lution prevention  efforts  by  waste  generators.  Hazardous  waste 
is  burned  predominantly  in  incinerators  (commercially  operated 
or  captive  within  a  waste  generator's  plant)  or  disposed  of  in  spe- 
I  ,  \  cial  landfills.  EPA  has  special  regulations  for  hazardous  waste 
■  landfills  [Resource  Conservation  Recovery  Act  (RCRA)  Subti- 
i  tie  C]  that  are  more  stringent  than  those  for  municipal  waste 
(Resource  Conservation  Recovery  Act  Subtitle  D).  A  number  of 
1  firms  offer  "fuel  blending"  services  and  supply  mixed  fuel  to 
kilns  or  other  boilers  and  industrial  furnaces.  Much  of  what  is 
ternied  "recleaning"  actually  consists  of  incinerating  in  cement 


kilns.  Some  hazardous  waste  is  disposed  of  by  deej)  well  iiijec- 
lion.  In  its  Ircalnieiil  I'eclinolo^ies  Annual  Status  Report,  I^PA 
defines  soil  vapor  extraction  and  thermal  desorption  as  estab- 
lished technologies  bccau.se  of  the  large  number  of  applications 
and  the  availability  of  cost  and  performance  information. 

The  global  market  for  remediation  and  industrial  services 
(RIS)  in  1997  was  estimated  at  $27.4  billion,  with  the  U.S.  mar- 
ket at  $1  1.2  billion,  and  no  slowdown  in  that  market  is  expected. 
Services  covered  in  these  figures  include  only  the  cleanup  por- 
tion, not  as.sessments  or  other  work  associated  with  contaminated 
sites.  These  firms  specifically  conduct  environmental  cleanup  or 
maintenance  work  at  contaminated  sites,  buildings,  and  industrial 
facilities  and  can  be  broken  down  into  site  remediation,  industrial 
services,  and  abatement  .services. 

The  U.S.  government  is  the  RIS  sector's  biggest  client.  Super- 
fund  and  underground  storage  tank-related  work  slipped  from 
generating  for  40  percent  of  the  work  in  1992  to  only  22  percent 
in  1996.  In  the  same  time  frame,  U.S.  Department  of  Defense 
(DOD)  and  U.S.  Department  of  Energy  (DOE)  contracts  rose 
from  generating  25  percent  of  the  business  in  1992  to  generating 
46  percent  in  1997. 

In  its  latest  "Cleaning  Up  the  Nation's  Waste  Sites:  Markets 
and  Technology  Trends,"  EPA  reported  that  in  the  United  States 
over  the  next  several  decades,  federal,  state,  and  local  govern- 
ments and  private  industry  will  commit  billions  of  dollars  annu- 
ally to  cleaning  up  sites  contaminated  with  hazardous  waste. 
The  most  recent  EPA  data  show  almost  half  a  million  sites  with 
potential  contamination  that  have  been  reported  by  state  or  fed- 
eral authorities:  of  these  sites,  over  217,000  in  seven  market 
.segments  will  cost  about  $187  billion  in  1996  dollars.  Another 
300,000  sites  were  cleaned  or  found  to  require  no  further 
action.  This  cleanup  commitment  has  resulted  in  a  continuing 
demand  iov  site  remediation  services  and  technologies;  trans- 
portation costs  account  for  roughly  hall  the  revenues,  with  the 
other  half  coming  from  disposal  or  recycling  operations. 

The  hazardous  waste  management  segment  has  seen  rising 
opportunities  in  overseas  markets,  where  its  total  revenue 
increased  to  $198  million,  60  percent  derived  from  Canada  and  a 
significant  portion  from  Mexico.  Because  of  the  localized  nature 
of  hazardous  waste  businesses  and  the  number  of  U.S.  offices  in 
Canada,  these  percentages  are  high  compared  with  other  seg- 
ments of  solid  waste.  Much  more  than  half  the  hazardous  wa.ste 
and  RIS  market  is  located  in  the  L'nited  States  and  western 
Europe  with  its  high  concentration  of  manufacturers.  In  develop- 
ing economies,  much  of  the  waste  volume  generated  is  dis- 
charged into  waterways  or  stored  with  appropriate  commercial 
waste  management  companies. 

Anne  Novak,  U.S.  Department  of  Commerce,  Office  of  Environ- 
mental Technologies  Exports,  (202)  482-8178,  October  1999. 

WATER  AND  WASTEWATER 


The  value  of  the  water  and  wastewater  utilities  market  worldw  ide 
is  estimated  at  $142  billion;  of  which  $52  billion  lies  in  the 
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United  States.  The  water  industry  in  the  United  States  is  driven 
and  regulated  by  the  Clean  Water  Act  of  1972  and  the  Safe  Drink- 
ing Water  Act,  which  was  reauthorized  in  1996.  This  legislation 
facilitated  the  emergence  of  a  strong  high-tech  commercial  water 
and  wastewater  industry  in  the  United  States  (see  Table  20-3). 
The  U.S.  domestic  water  supply  consists  primarily  of  publicly 
owned  facilities,  a  large  majority  of  which  are  operating  beyond 
their  useful  lives  and  need  major  capital  improvements.  The 
American  Water  Works  Association  estimates  that  $325  billion 
will  be  needed  over  the  next  20  years  to  meet  water  infrastructure 
needs  in  the  United  States.  As  public  pressure  mounts  to  avoid 
raising  taxes  or  water  fees  while  simultaneously  maintaining 
high  water  quality  standards  and  improving  systems  to  meet 
increasingly  strict  federal  regulations,  a  trend  toward  more  priva- 
tization of  water  treatment  facilities  probably  will  result. 

The  water  and  wastewater  market  in  the  United  States  can  be 
divided  into  four  subsectors:  water  supply,  wastewater  treatment, 
water  equipment  and  chemicals,  and  water  consulting.  The  water 
supply  subsector  includes  government-owned  and  investor- 
owned  utilities  that  distribute  puritled  water  to  consumers.  The 
wastewater  treatment  subsector  consists  of  government-owned 
and  investor-owned  facilities  that  treat  municipal  and  industrial 
sewage.  The  water  equipment  and  chemicals  subsector  includes 
companies  that  make  pumps,  filters,  and  chemicals  for  water 
purification.  The  water  consulting  subsector  consists  of  fimis  that 
provide  ciMisulting  services  to  water  pollution  cleanup  projects.  In 
terms  of  spending  for  water  and  wastewater  treatment,  the  top 
U.S.  industrial  wastewater  markets  are  chemicals,  electric  utili- 
ties, pulp  and  paper,  petroleum  refuiing.  food  processing,  primary 
metals,  and  other  types  of  manufacturing.  Among  these  markets, 
the  chemicals  sector  accounts  for  25  percent  of  spending. 

TABLE  20-3:    U.S.  Water  Industry  Growth 

(millions  of  dollars  except  as  noted) 


Two  major  trends  that  are  likely  to  continue  in  the  water  and 
wastewater  industry  are  the  consolidation  of  major  companies 
through  mergers  and  acquisitions  and  the  trend  toward  privati- 
zation. Privatized  systems  probably  will  demand  single-source 
supply  companies,  possibly  resulting  in  an  increased  foreign 
presence  in  the  U.S.  market. 

Privatization  Trends 

Historically,  the  water  supply  and  wastewater  treatment  business 
in  the  United  States  was  largely  publicly  owned  and  operated. 
However,  this  is  changing.  One  of  the  most  important  trends  in  the 
water  industry  in  recent  years  has  been  the  contracting  of  private 
companies  to  operate  existing  facilities  or  build  and  operate  new 
facilities.  Public  water  suppliers  have  been  forced  to  raise  rates  to 
keep  up  with  increased  demand  for  water,  tightening  environmen- 
tal regulations,  the  need  to  replace  an  aging  infrastructure  in  every 
major  city  in  the  United  States,  and  decreased  federal  funding. 
The  pressure  to  provide  more  efficient  water  service  at  a  reason- 
able price  has  forced  once  solely  government-owned  providers  to 
consider  privatizing  or  issuing  concession  agreements. 

Privatization  of  a  water  facility  can  take  many  forms,  from 
the  outright  sale  of  all  assets  and  facilities  to  a  private  sector 
holder,  to  a  contract  for  operating  or  managing  the  facility  while 
ownership  remains  in  the  public  domain  (this  is  also  called  a 
concession),  and  everything  in  between. 

Currently,  less  than  33  percent  of  U.S.  water  service  com- 
panies are  privately  owned.  Privately  owned  water  utilities 
serve  a  total  of  33  million  Americans.  21  million  of  whom  are 
served  by  the  330  largest  investor-owned  companies.  These 
numbers  are  expected  to  increase  in  the  near  future.  In  Europe, 
70  percent  of  water  and  wastewater  systems  are  privately 
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Business  Segments 

1996 

1997 

1998' 

1999-' 

2000^ 

2001^ 

2002'  ) 

Full-solution  companies 

1,380 

2,900 

5,500 

4,670 

6,800 

8,400 

1 0,300  i 

Water  equipment  and  chemicals 

i 

Separation 

2,500 

2,640 

2,300 

2,250 

2,210 

2,170 

2,130! 

Destruction 

790 

830 

870 

870 

870 

870 

870^ 

Chemical  equipment 

370 

370 

370 

370 

370 

370 

370 

Delivery  equipment 

8,100 

7,100 

6,700 

6,630 

6,560 

6,490 

6,430^ 

Biosolids  equipment 

900 

930 

900 

890 

880 

870 

860 

Chemicals 

3,410 

3,440 

3,470 

3,500 

3,540 

3,580 

3,620  i 

Total 

16,070 

15,310 

14,610 

14,510 

14,430 

14,350 

14,280] 

i 

Services,  consulting  and  engineering 

2,660  It 

Contract  operations 

1,000 

1,180 

1,390 

1,830 

1,920 

2,260 

Consulting 

1,440 

1,500 

1,560 

1,620 

1,680 

1,750 

1,820! 

Design  engineering 

1,630 

1,710 

1,800 

1,890 

1,980 

2,080 

2,180^ 

Maintenance  services 

1,090 

1,160 

1,230 

1,300 

1,380 

1,460 

1,550 

Total 

5,160 

5,550 

5,980 

6,440 

6,960 

7,550 

8,210' 

Instruments 

570 

600 

630 

560 

690 

720 

760; 

Analytic  services 

410 

440 

450 

460 

470 

480 

490, 

Wastewater  treatment  works 

24,020 

24,440 

25,340 

26,280 

27,250 

28,260 

29,310 

Water  utilities 

26,360 

27,580 

28,460 

29,370 

30,310 

31,280 

32,28Ci 

Total  water  industry 

73,970 

76,620 

79,970 

83,220 

86,910 

91,040 

95,630] 

Annual  growth  (%) 

4.9 

3.9 

4.1 

4.1 

4.4 

4.8 

5.C; 

'  Estimate. 
'  Forecast. 

Source;  Environmental  Business  International,  Inc. 
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owned.  As  U.S.  municipalities  are  evaliialing  financial  oppor- 
tunities to  resolve  their  funding  issues,  they  are  turning  to  pri- 
vatization as  a  resource  of  revenue.  The  private  sector  is  more 
olten  providing  the  capital  necessary  to  meet  strict  federal 
standards.  The  Huropean  private  sector  is  particularly  well 
poised  to  take  advantage  of  the  privatization  of  public  utilities 
around  the  world.  In  Great  Britain,  for  example,  the  water  and 
wastewater  system  was  privatized  in  1989,  creating  billion- 
dollar  companies  that  have  built  a  global  presence  since  that 
time.  In  France,  billion  Vivendi  and  $33  billion  Suez 
Lyonnaise  des  Eaux  have  become  the  global  leaders  in  water 
and  wastewater  systems.  U.S.  companies  have  been  falling 
behind  both  abroad  and  at  home  because  most  of  the  U.S. 
water  infrastructure  remains  in  the  public  sector,  making  it  dif- 
ficult for  the  United  States  to  win  large  integrated  contracts  for 
inajor  developing  cities  both  domestically  and  overseas.  To 
date,  the  best  international  opportunities  for  U.S.  companies 
have  been  in  engineering  and  design,  consulting  services,  and 
supply  of  equipment. 

Privatization  may  take  on  a  greater  role  in  the  developing 
world  as  well.  In  Malaysia,  the  largest  cities  are  trying  full  private 
management.  Mexico,  the  Philippines,  and  Argentina  all  achieved 
major  privatization  in  the  water  .sector  in  1999  alone.  China  and 
hidia  have  opened  some  midtier  cities  to  foreign  investors. 

Consolidation 

The  major  trend  toward  con.solidations  and  acquisitions  by  both 
domestic  and  foreign  companies  continued  in  1 999.  Despite  these 
acquisitions,  an  important  role  remains  for  small  and  medium- 
size  companies.  Those  firms  can  offer  more  customized  services 
and  are  not  subject  to  the  bureaucratic  processes  inherent  in  larger 
organizations. 

Some  industry  experts  believe  that  to  survive  in  the  global 
economy,  smaller  companies  are  being  pressured  into  consoli- 
dating their  operations  into  large  entities  that  own  and  operate 
water  and  wastevVater  facilities  around  the  world.  As  a  result  of 
those  pressures,  many  smaller  firms  are  buying  equipment  man- 
ufacturing tlrms  and  chemical  treatment  companies  in  order  to 
expand  a  company  into  a  larger  conglomerate. 

Domestically,  Philadelphia  Suburban  and  Consumers  Water 
merged  to  create  the  second  largest  water  company  in  the 
United  States.  In  1998,  several  large  U.S. -based  companies  were 
acquired  by  the  French.  Vivendi  (the  world's  largest  water  com- 
pany) bought  U.S.  Filter,  and  Suez  Lyonnaise  (the  world's  second 
largest  water  company)  bought  Nalco  Chemical,  United  Water 
Resources,  and  Calgon  Coiporation.  In  addition,  the  British- 
based  Yorkshire  Water  merged  with  the  U.S. -based  Aquarion. 
American  Water  Works,  Ionics.  Osmonics.  and  Waterlink  are  a 
M    few  of  the  remaining  large,  publicly  traded  companies  left  in  the 
}  United  States.  Industry  experts  predict  that  there  will  be  additional 
:  acquisitions  of  U.S. -based  companies  by  French  companies. 

Enron,  which  purchased  the  British  water  company  Wessex 
1  Water  in  1998.  created  Azurix  to  own  and  operate  strategic 
!;  water  and  wastewater  assets.  The  company's  strategy  is  to 
j'  acquire  water  assets  in  Latin  America  and  Europe  and  compete 
directly  against  the  French  giants  Vivendi  and  Suez  Lyonnaise. 


international  Markets 

Two  important  recent  trends  in  the  international  waler  business 
have  been  privatization  and  mergers  and  acquisitions.  Privatiza- 
tion of  a  country's  water  utilities  can  create  opportunities  for 
U.S.  equipment  and  services  providers  as  well  as  lor  private 
investors.  For  example,  the  government  of  the  United  Arab  Emi- 
rates recently  decided  to  privatize  its  water  industry  to  reduce 
capital  expenditures  and  federal  subsidies,  bring  in  advanced 
foreign  managerial  expertise,  reduce  the  price  of  water  services, 
open  job  opportunities  for  local  residents,  and  attract  foreign 
investment. 

While  the  U.S.  market  is  clearly  one  of  the  world's  most 
developed  and  largest,  opportunities  exist  for  U.S.  Ilrms  around 
the  world.  Estimates  put  the  market  for  the  rest  of  the  world  at 
three  times  the  revenue  volume  of  the  U.S.  market.  Many  mod- 
ern, developed  countries,  such  as  Japan,  have  a  large  percentage 
of  the  population  that  is  not  connected  to  sewage  treatment 
facilities  or  does  not  have  access  to  clean  drinking  water.  In 
addition,  some  mature  markets  may  require  modernization  or 
replacement  of  aging  water  infrastructure. 

In  Asia,  despite  the  economic  downturn,  several  countries 
plan  to  invest  in  water  and  wastewater  treatment  facilities,  creat- 
ing opportunities  for  U.S.  equipment  and  service  companies.  For 
example,  the  South  Korean  Ministry  of  Environment  is  planning 
to  invest  $3..'S  billion  to  build  2 1 6  additional  wastewater  treatment 
plants  throughout  that  nation  by  the  year  2()()5.  In  Indonesia,  the 
market  for  wastewater  pollution  equipment  reached  about  $246.3 
million  in  1996.  It  has  grown  at  an  annual  rate  of  20  to  2.*^  percent 
in  the  last  3  years  and  is  expected  to  continue  to  expand  no  less 
than  1 3  to  20  percent  over  the  next  5  years.  The  other  developing 
countries  in  Asia  will  not  be  far  behind  in  requiring  water  and 
wastewater  technologies,  goods,  and  services. 

Water  scarcity  continues  to  be  one  of  the  key  issues  facing 
China  in  the  next  decade.  Despite  the  abundance  of  raw  water 
resources  in  China,  uneven  distribution  has  created  severe  short- 
ages in  certain  areas,  especially  the  northwest  region  and  the 
North  China  Plain.  If  current  trends  continue,  China  is  expected 
to  incur  a  water  shortage  of  20  billion  tons  per  year  by  the  year 
2000.  According  to  a  recent  study  entitled  "Projection  of  China's 
Water  Supply  Situation  and  Strategy  in  the  Year  2000."  China's 
agricultural  water  consumption  after  1980  will  rise  approxi- 
mately 19  percent  to  5\4  billion  tons  in  2000.  Industrial  con- 
sumption after  198.3  will  have  incieased  a  projected  47  percent  to 
100  billion  tons  in  that  year.  Estimates  for  municipal  consump- 
tion will  reach  300  percent  of  the  1985  level,  a  direct  result  of 
rapid  population  growth  in  Chinese  urban  centers.  The  same 
study  estimates  that  $700  million  in  wastewater  treatment  facili- 
ties will  be  needed  each  year  to  meet  the  projected  municipal 
water  demand.  In  1997,  only  26  percent  of  municipal  and  indus- 
trial wastewater  was  treated.  The  Chinese  water  supply  and  treat- 
ment subsector  has  the  following  features:  scarce  water 
resources;  numerous  competing  users  along  the  major  rivers, 
especially  the  Yellow  River;  supply  problems  in  the  developed 
lower  reach  areas;  an  underdeveloped  allocation  infrastructure; 
and  inefficient  water  use  by  private  and  public  end  users.  How- 
ever, water  prices  remain  far  too  low:  They  are  perhaps  two  to 
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three  times  lower  than  they  should  be  if  they  are  to  encourage 
conservation  and  generate  funds  for  water  supply,  treatment,  and 
infrastiucture  development.  Some  cities  are  starting  to  adjust 
rates  and  add  wastewater  treatment  surcharges  to  their  water  bills. 

Some  of  the  biggest  opportunities  for  U.S.  companies  may 
exist  in  Latin  America,  especially  in  the  water  and  wastewater 
sector.  Investment  opportunities  in  that  region  are  estimated  to 
be  worth  $27.4  billion  over  the  next  5  years.  In  Mexico,  signif- 
icant growth  in  these  markets  is  expected  because  of  that  coun- 
try's leadership  in  regulation  development  and  enforcement.  In 
addition,  the  Mexican  government's  Water  Resources  Sectoral 
Program  for  1995-2000  seeks  to  extend  the  population  cover- 
age of  potable  water  and  sewerage  systems  to  94  and  82  per- 
cent, respectively.  Population  coverage  is  currently  85  and  65 
percent,  respectively. 

U.S.  companies  are  also  tlnding  success  in  other  Latin 
American  markets.  CH2M  Hill  International,  in  partnership 
with  a  Brazilian  engineering  firm,  recently  was  awarded  a  con- 
cession to  design,  construct,  own.  and  operate  a  wastewater  col- 
lection and  treatment  plant  in  Brazil.  This  is  the  first  privatized 
wastewater  treatment  project  in  that  country.  Brazil  has  one  of 
the  largest  environmental  sectors  in  Latin  America,  with  trade 
and  investment  opportunities  worth  $1 .7  billion  in  the  water  and 
wastewater  sector. 

For  continuing  medium-  and  long-term  growth.  U.S.  water 
equipment  and  services  suppliers  can  turn  to  developing  mar- 
kets in  the  Middle  East  and  Africa.  In  the  Middle  East.  45  mil- 
lion people  lack  access  to  safe  water  and  more  than  80  million 
lack  access  to  safe  sanitation  systems.  In  southern  Alrica.  the 
growing  need  for  the  provision  of  new  water  supply  sources  for 
rural  and  urban  areas  and  for  the  monitoring  of  micropollutanls 
provides  e\  idence  of  an  expanding  market  for  LI.S.  companies. 

George  Litmaii  and  Ellen  Zeytoitn,  LI  S.  Depailnient  of  Com- 
merce. Office  of  Environmental  Technologies  Exports.  (202) 
482-5225.  October  1999. 

AIR  POLLUTION  CONTROL 


The  air  pollution  control  (APC)  sector  includes  products  and 
services  that  remove  air  pollutants  or  convert  them  to  an  odor- 
less, less  polluting  form  before  their  release  into  the  atmo- 
sphere. This  sector  includes  equipment  to  control,  mitigate,  or 
reduce  emissions  from  both  "stationary"  (e.g.,  factories  and 
utilities)  and  "mobile"  (e.g.,  cars,  buses,  and  mobile  power 
equipment)  sources  (see  Table  20-4).  Customers  for  APC 
goods  and  services  include  electric  utilities;  incinerators  and 
waste-to-energy  processors;  various  manufacturing  sectors, 
such  as  pulp  and  paper,  mining,  and  metal  finishing;  cement; 
chemicals;  pharmaceuticals;  plastic  manufacturing;  petroleum 
refining;  printing  and  publishing;  electronics;  and  computers. 
Vehicle  manufacturers  buy  catalytic  converters  and  related 
technologies. 

The  market  for  stationary  source  emissions  control  includes 
items  such  as  the  following: 


■  Flue-gas  desulfurization  (FGD)  systems  ("scrubbers"),  which 
remove  sulfur  dioxide  from  the  combustion  of  fossil  fuels. 

■  Electrostatic  precipitators  (ESPs),  which  remove  small  parti- 
cles [particulate  matter  tPM)]  from  the  postcombustion 
process. 

■  Fabric  filters  and  baghouse  equipment  used  primarily  for 
power  plants  and  other  combustion-dependent  industries,  used 
in  a  variety  of  applications  from  industrial  to  home  heating  and 
ventilating.  Baghouses  are  like  vacuum  cleaner  bags. 

■  Oxidation  systems  including  catalytic  and  thermal  types. 
These  systems  chemically  alter  volatile  organic  compounds 
(VOCs)  that  arise  from  hazardous  air  pollutants  (HAPs), 
paint  and  cleaning  solvents,  and  the  like,  transforming  them 
into  nonhazardous  substances. 

■  Selective  noncatalytic  reduction  (SNCR)  and  selective  cat- 
alytic reduction  (SCR),  which  are  used  to  control  and  elimi- 
nate NO,. 

■  Carbon  adsorbers  that  use  activated  carbon  to  collect  VOCs 
and  other  odors  and  hold  them  until  they  can  be  used  or 
destroyed. 

The  principal  categories  of  air  pollutants  ("criteria  pollu- 
tants") that  EPA  controls  include  SOj  and  nitrogen  dioxide  (one 
of  the  NOj,  which  cause  breathing  problems  and  acid  rain;  car- 
bon monoxide  (CO),  which  affects  the  ability  of  the  blood  to 
carry  oxygen  to  cells;  VOC  smog  formers,  some  of  which  are 
also  refeired  to  as  HAPs.  such  as  mercury  and  dioxin;  lead  (Pb), 
which  causes  brain  disorders;  ground-level  ozone  or  smog  (O,), 
which  reduces  lung  function  and  damages  trees  and  plants;  and 
PM,  which  creates  soot  and  cau.ses  lung  itritation.  These  pollu- 
tants are  created  by  the  burning  of  fossil  fuels  (coal,  oil,  wood, 
natural  gas)  and  the  burning  of  waste.  They  also  arise  from  sol- 
vents such  as  paint  and  glue.  Smog  is  created  by  a  combination  of 
VOCs  and  NO,.  Coal  is  the  "dirtiest"  and  natural  gas  the  "clean-  ^ 


TABLE  20-4:  Air  Quality  Markets  in  the 
United  States 

(billions  of  dollars) 


1994 

1997 

2000 

Stationary  sources  market 

Equipment 

3.7 

3.5 

3.7 

Consulting  and  engineering 

1.6 

1.3 

1.4 

Instrumentation 

0.6 

0.5 

0.6 

Analytic  services 

0.1 

0.1 

0.1 

Indoor  air  pollution 

0.5 

0.5 

0.6 

Total 

6.5 

5.9 

6.4 

Mobile  sources  market 

Equipment 

10.8 

12.3 

13.5 

Consulting  and  engineering 

0.2 

0.2 

0.2 

Instrumentation 

0.2 

0.3 

0.4 

Analytic  services 

0.4 

0.6 

0.9 

Total 

11.6 

13.4 

15 

Total  air  pollution  control 

18.1 

19.3 

21.4 

'  Forecast. 

Source:  Environmental  Business  International,  Inc. 
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I  est"  among  llic  fossil  riiols.  According  lo  the  HPA's  Naiioiuil  Air 
Quality  Trends  Report,  emissions  ol  the  common  criteria  pollu- 
tants declined  31  percent  while  the  U.S.  population  increaseti  .^1 
percent,  with  CJDP  up  I  14  percent. 

The  clients  of  APC  ec|uipmenl  manufacturers  include  elec- 
iric  utilities,  incinerator  operations,  and  various  manufacturing 
sectors.  Electric  utilities  support  a  c|uarter  of  the  AI'C  eqiup- 
nient  market  in  the  United  States.  This  proportion  is  consider- 
ably higher  in  developing  countries.  Markets  lor  machine 
|)roduction,  metal  plating,  autt)  painting,  and  electronics  are 
emerging  to  control  VOCs. 

Scope  and  Size  of  the  Air  Pollution  Control 
Market:  Industry  Revenues 

Accordnig  to  EBI,  the  total  U.S.  market  for  APC  equipment  and 
I  elated  services  and  stationary  and  mobile  source  pollution  con- 
trol technologies  and  services  was  $19.3  billion  in  1997,  some- 
what higher  than  the  revenues  recorded  in  1994  ($18.1  billion). 
Ill  1997.  mobile  source  APC  technologies,  the  largest  segment 
j  in  the  APC  sector,  accounted  for  $  1 3.4  billion  in  revenues.  Rev- 
enues in  this  segment  grew  from  $1  1 .6  billion  in  1994.  The  seg- 
ment of  the  industry  that  provides  controls  for  indoor  air 
pollution  showed  no  change  and  totaled  billion  in  both 
vears  (see  Table  20-4). 

According  to  EBI.  stationary  source  equipment  accounted  lor 
S3. 5  billion  in  revenues  in  1997.  with  13  percent  of  those  .sales 
coming  frt)m  exports.  In  that  year,  the  $3..S  billion  U.S.  market 
consisted  of  an  estimated  550  tlrms.  Companies  that  earn  under 
MOO  million  in  APC  revenues  represent  approximately  77  per- 
cent of  the  total  market.  Large  diversified  thms  dominate  the 
global  markets.  Mitsubishi  in  Japan  a.nd  ABB  in  Europe  are  mar- 
ket leaders.  The  European  and  Japanese  firms  are  more  competi- 
tively positioned  than  are  their  American  counteiparts.  Their 
leaders  tend  to  be  integrated  power  systems  manufacturers  and 
constructors.  Technology  has  advanced  in  these  countries  as  a 
result  of  more  striTigent  regulatory  frameworks. 

Research  done  by  H&W  Management  Science  for  the  Insti- 
tute of  Clean  Air  Companies  (ICAC).  which  closely  tracks  the 
APC  equipment  market,  put  total  revenues  for  1997  at  $1.4  bil- 
lion. These  numbers  represent  normal  vendor  system  scope  and 
are  representative  of  contract  values;  they  differ  from  EBI  num- 
bers because  of  the  different  scopes  used  in  creating  the  data- 
base of  products  and  services. 

Regulatory  Trends  and  Market  Drivers 

The  APC  industry  in  the  United  States  is  driven  by  giwernment 
regulations.  The  first  clean  air  legislation  in  the  United  States 
was  enacted  in  1955,  and  the  first  comprehensive  legislation, 
the  Clean  Air  Act  (CAA),  was  passed  in  1963.  CAA  was  re- 
authorized by  Congress  in  1970  and  amended  most  recently  in 
1 990  with  the  Clean  Air  Act  Amendments  (CAA  A).  The  CAA  A 
added  acid  rain  and  stratospheric  ozone  depletion  to  EPA's 
mandate.  Also,  revisions  were  made  to  mobile  source  emis- 
sions. HAPs,  and  ambient  air  quality  standards.  New  industrial 
I  r  sources  of  pollution  also  were  covered. 

Under  the  CAAA.  states  and  local  authorities  are  required  to 


maintain  or  "attain"  air  quality  under  National  Ambient  Air 
Quality  Standards,  or  NAAQs.  A  final  rule  issued  in  July  1997 
strengthening  NAAQs  for  ground-level  ozone,  small  particulate 
matter  ( PM  2.5 )  and  coarse  particulate  matter  ( PM  1 0)  was  chal- 
lenged in  court.  In  May  1999,  U.S.  court  of  Appeals  for  the  Dis  - 
trict of  Columbia  Circuit  remanded  the  rule  to  EPA  lor  review 
and  justification.  The  S-hour  ozone  standard  within  the  rule  was 
not  vacated,  and  EPA  has  suggested  that  it  will  require  states  to 
submit  designations  of  nonattainment.  A  state  or  metropolitan 
area  that  is  not  in  conformity  with  the  relevant  NAAQs  or  is  not 
implementing  a  plan  to  conform  to  its  NAAQs  risks  losing  fed- 
eral funding  tor  transportation  projects  under  the  Transportation 
Equity  Act  for  the  Twenty-Eirst  Century  (TEA-2 1 ). 

While  EPA  regulations  continue  to  be  a  major  market  driver 
for  environmental  technologies  in  the  United  States  and  in 
countries  that  have  strict  environmental  standards,  demand  for 
APC  equipment  is  ultimately  driven  by  popular  and  consumer 
demand  lor  cleaner  air,  even  in  countries  that  do  not  employ  a 
regulatory  framework,  and  especially  in  rapidly  industrializing 
countries.  Another  market  driver  is  the  recognition  that  eco- 
nomic and  cost  efficiencies  can  be  achieved  by  establishing 
environmental  management  systems. 

Projected  Growth  in  the  Air  Pollution  Control 
Market 

All  analysts  agree  that  there  will  be  some  future  growth  in  this 
market,  although  different  estimates  are  given.  Both  EBI  and 
Farkas  Berkowitz  anticipate  moderate  (2.5  to  3  percent )  growth  in 
the  vehicle  segment  through  the  end  tif  the  decade  while  admitting 
that  EPA  standards  could  generate  increased  demand  tor  mobile 
source  APC  technologies  with  strict  enforcement.  Under  new 
standards,  diesel  trucks  and  light-duty  vehicles  could  be  affected. 
Other  EPA-proposed  standards  would  affect  locomotive  engines. 

EBI  predicts  that  between  1997  and  2000  the  total  stationary 
equipment  segment  will  grow  moderately  from  $3.5  billion  to 
$3.65  billion,  with  NO,  control  technologies  experiencing  the 
greatest  increase  of  35  percent  (see  Table  20-5).  The  ICAC  and 
H&W  Management  study  forecasts  greater  annual  increases  for 
the  overall  sector  for  1999.  2()()0,  and  2001:  $3.2SO  billion, 
$2,470  billion,  and  $2,620  billion,  respectively. 

There  are  three  reasons  for  the  increase  projected  by  H&W 
Management,  according  to  the  ICAC's  deputy  director,  Ed 
Campobenedetto.  Eirst,  two  EPA  rules  to  control  ozone,  while 
undergoing  court  challenges,  are  forcing  utilities  and  manufac- 
turers to  buy  NO,  control  technologies  (SNCR,  SCR,  and  com- 
bustion modification).  NO,  is  a  "precursor"  of  ground-level 
ozone.  In  addition  to  the  new  NAAQs  for  ozone  cited  above. 
EPA's  rule  for  an  Ozone  Transport  Assessment  Region  (40  CER 
Parts  5 1 ,  72,  75,  and  96)  or  "SIP  Call,"  published  in  September 
I99S,  establishes  an  annual  emissions  level  for  NO.  The  rule  is 
intended  to  reduce  NO,  during  the  summer  months,  when 
ozone  is  at  its  highest  levels.  EPA  found  that  the  ea.stern  U.S. 
states  cannot  meet  their  ozone  standards  because  of  pollution 
that  drifts  in  from  the  midwest  and  the  south.  Even  though  this 
rule  IS  under  court  challenge,  the  net  results  of  the  two  rules 
continue  to  drive  utilities  and  other  producers  of  NO,  toward 
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TABLE  20-5:    U.S.  Air  Pollution  Control  Equipment  Market  Revenues  for  Stationary  Sources,  by  Equipment 

(millions  of  dollars) 


Equipment  Type 

1996 

1997 

1998' 

1999' 

2000' 

200V 

2002^ 

Flue-gss  desulfurizstion 

793.4 

663.0 

636.5 

61 1.0 

592.7 

574.9 

557  7 

Electrostatic  precipitators 

684.3 

698.8 

684.8 

671.1 

677.8 

684.6 

691.4 

Fabric  filters  and  baghouses 

601.3 

653.1 

863.4 

873.7 

891.2 

909.0 

927.2 

Oxidation  systems 

520.2 

536.6 

563.4  ■ 

591.6 

627.1 

664.7 

704.6  1 

Carbon  absorption 

125.2 

124.9 

121.1 

117.5 

115.1 

112.8 

110.6 

NO.  control  systems 

296.2 

322.3 

354.5 

389.9 

436.7 

489.1 

547.8 

Delivery  systems 

48.6 

28.7 

29.3  • 

29.9 

30.8 

31.7 

32.6  1 

Other  equipment 

39.7 

111.3 

1 14.2 

117.2 

120.7 

124.3 

128.0 

Materials  and  supplies 

81.2 

134.0 

141.4 

149.1 

155.1 

161.3 

167.7 

Total  equipment  market 

3,390 

3,473 

3,509 

3,551 

3,647 

3,759 

3,868 

'  Estimate. 
'  Forecast. 

Source:  Environmental  Business  International,  Inc. 

establishing  greater  controls.  Finally,  there  is  concern  in  Con- 
gress about  authority  for  deregulated  entities  to  meet  clean  air 
standards,  which  could  stimulate  new  legislation. 

Campobenedetto  also  points  to  the  trend  toward  deregula- 
tion of  utilities  as  another  positive  driver  for  APC  equipment. 
Deregulation  is  forcing  sales  of  utility  plants  and  equipment. 
When  a  new  owner  takes  over  an  old  asset,  the  trend  is  to  retro- 
fit it  with  APC  equipment  to  bring  it  up  to  more  modern  envi- 
ronmental standards.  In  other  words,  new  plant  owners  are 
modernizing  their  assets  as  part  of  their  long-term  investment  in 
them.  Robert  Mcllvaine  of  Mcllvaine  Company  agrees.  He 
points  out  in  the  January  1999  EM.  the  magazine  of  the  Air  and 
Waste  Management  Association  (AWMA),  that  "new  owners 
are  typically  investing  more  in  upgrades  and  retrofits  than  they 
initially  paid  for  the  plants  themselves"  and  that  strict  new 
ozone  standards  in  combination  with  deregulation  are  generat- 
ing demand  in  this  sector. 

Mcllvaine  also  predicts  that  coal-tlred  power  plant  capacity 
will  increase  from  1,400,000  megawatts  (MW)  to  more  than 
.1,000,000  MW  in  the  next  15  years.  The  U.S.  power  industry, 
he  believes,  will  be  the  hottest  sector  in  the  world  air  pollution 
control  market,  with  China  the  biggest  buyer  of  electrostatic 
precipitators,  over  the  next  5  years  (EM.  January  1999,  pp. 
24-27).  Additionally,  emissions  trading,  according  to  Mcll- 
vaine, represents  another  "positive  market  factor":  "Power 
plants  have  justified  the  installation  of  redundant  SO;  monitors 
strictly  on  the  basis  of  more  accurately  measuring  emissions 
and  ensuring  more  allowances  available  for  trading  than  with 
the  single  monitor  systems."  While  the  price  of  an  SO:  emis- 
sions credit  is  approximately  $200,  the  price  of  an  NO,  credit  is 
closer  to  $3,000,  requiring  careful  monitoring. 

A  study  that  tracks  worldwide  growth  in  demand  for  vehicle 
control  technologies  prepared  by  Michael  P.  Walsh  forecasts 
that  by  the  year  2010,  the  motor  vehicle  pollution  control  mar- 
ket will  almost  double  from  an  estimated  1998  level  of  $38.6 
billion  to  over  $72  billion.  This  growth  is  a  function  of  growth 
in  the  number  of  new  motor  vehicles  in  Asia  and  Latin  America 
and  an  increase  in  the  number  of  countries  using  pollution  con- 
trol equipment.  According  to  Walsh.  "Continuing  air  pollution 


problems  from  vehicle  related  pollution  have  been  stimulating  crti 

innovative  pollution  control  approaches."  Walsh  further  notes  a  i 

that  "since  1970  with  vehicle  miles  traveled  and  U.S.  GDPdou-  .  i 

bling,  emissions  of  almost  all  pollutants  are  down  significantly"  i  i  * 

and  explains  that  the  rest  of  the  world  is  following  this  pattern,  ps  i< 

Pollution  Prevention:  Process  and  Prevention  '  ' 
Technology  ' 

In  its  broadest  definition,  pollution  prevention  (P2)  or  process   i  ' 
and  prevention  technology  (PPT)  means  reducing  pollution  at  its  i  ' 
source  and  refers  to  equipment  or  processes  designed  to  achieve  '  ^ 
waste  minimization  and  resource  efficiency  rather  than  end-of-  !■ 
pipe  control.  PPT  can  be  used  in  all  ET  subsectors:  water  man-  ^ 
agement  (treatment,  delivery,  recycling),  waste  management,  '  ' 
environmental  energy  sources,  strategic  environmental  manage-  * 
ment,  risk  assessment  and  cost-benefit  analysis,  brownfields 
redevelopment,  and  instruments  and  information  systems.  As 
modern  industrial  economies  shift  from  a  focus  on  pollution  ■ 
control  and  mitigation  to  a  focus  on  prevention  and  process,  ' 
from  environmental  management  to  resource  management,  the  '  ' 
environmental  industry  and  ultimately  other  industrial  sectors  ' 
will  evolve  and  change.  '  ' 

PPT  can  refer  to  any  technology  that  improves  the  environ-   i  " 
mental  and  economic  efficiency  of  a  manufacturing  process 
whether  through  more  efficient  use  of  resources  and  materials  and  ' 
energy,  automation,  design,  or  recycling  or  through  novel  uses  of  * 
chemistry,  manufacturing  process,  or  materials  that  reduce  or 
eliminate  waste.  P2  technologies  may  be  developed  in  connection  ' 
with  specific  industries  (pulp  and  paper,  metal  painting,  printing).  * 

In  general  pollution  prevention  and  process  strategies  '  * 
include  the  following:  ^ 

■  Resource  recovery  and  recycling.  Waste  streams  are  used 
and  reused  as  a  feedsource  in  a  manufacturing  process.  , 

■  Material  and  process  substitutions.  Existing  materials  ai'e  ! 
replaced  with  less  environmentally  damaging  ones.  For  exam-  :ii 
pie,  as  a  result  of  the  Montreal  Protocol,  halons  and  chlorofluo-  j  % 
rocarbons  (CFCs)  are  being  eliminated  from  the  manufacture'  is 
of  plastics  and  solvents.  Biopesticides  found  in  bt-com  and' 
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cotton  aiv  used  instead  ol  cnvironnicntally  damaging  chemical 
pesticides,  and  biodegradable  plastics  and  non-oil-based  inks, 
paints,  and  detergents  are  substituted  for  oil-based  products. 
Contaminants  are  removed  Crom  I'uei  beibre  combustion,  as  in 
coal  washing,  or  fuels  are  switched  and  less  polluting  natuial 
gas  is  snbstituled  for  coal. 
'  ■  New  or  "green""  chemistry.  New  catalysts  to  enhance  biolog- 
ical processes  to  replace  <oxic  products  are  being  developed, 
a  Process  technologies.  Fngineering  changes  and  |')rocess  con- 
trol devices  lead  to  greater  material  and  energy  efficiency. 
■  Energy-efficient  products  and  devices.  Lighting  systems,  com- 
pact fluorescent  bulbs,  appliances,  and  building  materials  are 
being  developed. 

PPTs  are  emerging  technologies  that  are  dependent  on  R&D 
>irategies,  whose  applications  can  embrace  many  industries  and 
j  economic  activities.  Any  new  plant  or  manufacturing  system 
inevitably  involves  improvement  over  the  last  generation. 
Sometimes  efficiencies  are  sought  in  the  quest  for  market  sur- 
j  vival  as  opposed  to  pollution  prevention.  Waste  minimization 
technologies  exist  in  many  industries,  but  many  companies 
have  not  had  enough  of  an  incentive  to  adopt  them,  instead 
deferring  the  cost  of  new  investment.  Only  a  fraction  of  metal 
finishers,  generally  the  larger  ones,  appear  to  have  taken  advan- 
tage of  some  of  the  promising  technologies,  such  as  reverse 
osmosis,  evaporation,  and  ion  exchange.  Nevertheless.  EBI  pre- 
dicts a  7  percent  average  annual  growth  rate  for  this  segment  for 
the  period  1998-2002  (see  Table  20-1 ). 

While  environmental  regulation  will  remain  a  necessary  con- 
dition for  increased  environmental  protection,  many  analysts 
believe  that  factors  emerging  from  the  economy  itself  increas- 
ingly will  become  important  drivers  of  the  environmental  indus- 
try, such  as  cost  escalation  in  raw  materials  and  waste  disposal, 
cleanups  based  on  the  economic  value  of  land,  economic  return 
lor  waste  minimization,  and  increased  profits  and  better  compar- 
ative advantage  Itom  increased  efficiency.  These  market  factors 
eventually  will  overtake  regulation  as  the  primary  means  of 
achieving  higher  environmental  standards,  providing  new  and 
expanded  markets  for  environmental  technologies  and  giving  rise 
to  a  shift  from  cleanup  and  control  to  process  and  prevention. 

Pollution  prevention  strategies  can  be  promoted  under  the 
Clean  Water  Act  and  the  Resource  Conservation  and  Recovery 
I     Act  by  linking  permit  approvals  to  prevention  planning  and  set- 
j     ting  stricter  discharge  standards  that  may  be  achievable  only 
^     through  some  form  of  source  reduction.  The  nation"s  core  envi- 
j     ronmental  regulations  have  thus  far  stimulated  pollution  control 
^     techniques.  Most  federal  government  P2  initiatives  are  volun- 
tary and  educational.  The  .i3/50  program  to  reduce  chemical 
releases,  the  Energy  Star  and  Green  Lights  Program,  and 
il  !  numerous  R&D  and  demonstration  activities  are  examples  of 
these  programs. 

e  Emissions  trading  in  SO2  allowances  is  a  hybrid  strategy  that 
1-  combines  a  market  mechanism  and  a  regulatory  standard.  An 
y  incentive  is  provided  to  the  most  efficient  producer  or  the  one 
e  1'  most  able  to  bear  the  cost  of  compliance.  Efficient  producers 
id  il  can  buy  allowances  or  permits  and  use  them  to  expand  their 


productive  capacity  or  sell  them.  In  this  way,  the  cost  oi  com- 
pliance is  spread  out  over  an  entire  industry.  The  success  of  this 
strategy  in  bringing  down  the  cost  of  compliance  for  emissions 
of  SOi  has  given  rise  to  an  emissions  trading  market  in  which 
brokers  (Natsource,  BTU  Brokers,  Cantor  Fitzgerald)  and 
traders  (Dynegy)  are  operating.  Hagler  Bailly  Services,  Inc., 
recently  prepared  a  report  for  the  U.S.  Department  of  Com- 
merce titled  "Markets  for  Climate  Change  Mitigation  Tech- 
nologies and  Services  in  Developing  Countries." 

Jane  Sie^el,  U.S.  Department  of  Commerce,  Office  of  Environ- 
mental Technologies  Exports,  (202)  482-06 1 7.  October  1999. 

Recycling 

Recycling  involves  the  collection,  separation,  and  recovery  of 
recyclable  solid  waste.  Industry  recognizes  35  different  busi- 
ness categories  within  the  recycling  subsector,  identified  as  part 
of  recycling  collection,  processing  and  manufacturing,  reu.se 
and  remanufacturing,  and  support  businesses.  Over  the  past  25 
years,  the  American  public  has  increasingly  made  recycling  a 
.social  priority.  It  is  increasingly  appreciated  as  a  waste  manage- 
ment tool  that  reduces  the  loss  of  limited  natural  resources, 
lessens  the  amount  of  waste  tlowing  to  landfills  and  incinera- 
tors, and  stimulates  economic  activity. 

Economics,  along  with  public  sentiment,  is  a  primary  driver  for 
recycling  activity.  Recycling  costs  appear  to  be  inversely  related 
to  recycling  quantities,  and  the  recycling  industry  has  been  able  to 
implement  enough  efficiencies  of  operation  as  programs  have 
matured  to  maintain  recycling  costs  over  time.  In  1997.  the  U.S. 
recycling  industry  was  estimated  to  be  a  $15.3  billion  industry 
with  an  8  percent  growth  rate.  In  1998.  the  industry  was  reduced 
by  I  I  percent  and  prices  of  recyclables  dropped  to  historical  lows, 
mostly  as  a  result  of  declines  in  demand  and  price  caused  by  the 
Asian  economic  crisis.  Other  economic  issues  afi'ecting  recycling 
are  concern  (wer  the  lack  of  a  sufficient  and  stable  market  demand, 
the  extreme  price  volatility  for  many  recycled  materials,  shortfalls 
in  the  collection  of  matenals  such  as  plastic  bottles  and  aluminum 
cans  (where  demand  is  higher  than  supply),  a  recent  flattening  out 
of  recycling  levels  related  to  slowing  population  growth,  and  the 
general  cost  of  recycling  in  a  weaker  market. 

Government  recycling  policies  also  greatly  affect  the  health 
of  this  industry.  Many  local  recycling  programs  are  the  result  of 
state  mandates  that  were  passed  during  the  "rush  to  legislate""  in 
the  early  1990s.  Public-private  sector  partnership  programs  are 
increasingly  being  implemented,  usmg  financial  grants  from  a 
state  or  a  contract  beiween  a  regional  waste  authority  and  a  com- 
posting firm,  for  example.  Economic  policies  that  account  for 
the  true  social  cost  of  consuming  unsustainable  materials  will  be 
required  if  recycling  is  to  reach  its  full  polennal  as  a  business. 

The  United  States  diverts  about  27  percent  of  all  discarded 
materials  for  recycling,  up  from  17  percent  in  1990.  The  largest 
single  category  of  recyclables  is  paper  of  various  types,  fol- 
lowed by  scrap  metal  and  yard  trimmings.  About  45  percent  of 
all  paper  used  in  the  United  States  is  recovered,  bringing  the 
nation  close  to  the  papermaking  industry's  goal  of  a  50  percent 
recovery  rate.  Recovered  paper  represents  37  percent  of  the 
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fiber  input  in  paper  production  in  the  United  States.  The  steel 
industry  is  also  leaner,  meaner,  and  greener  than  it  used  to  be. 
Today's  U.S.  steel  mills  expend  45  percent  less  energy  than  they 
did  20  years  ago,  using  70  million  tons  of  recovered  materials 
per  year. 

Recyclables  are  collected  mostly  through  the  curbside  recy- 
cling programs  sponsored  by  80  percent  of  U.S.  municipalities. 
Multimaterial  curbside  recycling  programs  provide  service  to 
140  million  Americans  in  9.000  communities  nationwide.  In 
addition  to  its  focus  on  the  environment  and  landfills,  recycling 
is  about  creating  new  commodities  to  be  used  in  the  manufac- 
ture of  new  products.  This  subsector  of  the  recycling  industry  is 
known  as  resource  recovery  (RR)  and  is  defined  as  the  recy- 
cling and  reuse  of  materials  and  the  revenues  generated  from 
the  sale  of  those  materials.  RR  is  discussed  further  in  the  solid 
waste  management  section  of  this  chapter,  above. 

Sage  Chandler,  U.S.  Department  of  Commerce,  Office  of  Envi- 
ronmental Technologies  Exports,  (202)  482-5225,  October 
1999. 


ENVIRONMENTAL  SERVICES  

Environmental  services  refers  to  a  set  of  activities  marketed  lo 
reduce,  control,  and/or  monitor  environmental  pollutants.  That 
set  includes  consulting,  engineering  and  design,  construction, 
operations  and  maintenance  (facility  management),  and  other 
services  organized  around  environmental  facilities  or  primarily 
for  environmental  benefit.  This  includes  water  treatment  ser- 
vices, waste  and  hazardous  waste  management  services,  and 
other  elements  covered  more  comprehensively  in  other  sections 
of  this  chapter.  The  global  market  for  environmental  services  is 
currently  estimated  at  approximately  $247  billion,  growing  at 
an  estimated  average  rate  of  2  percent. 

Overall,  this  group  has  been  characterized  by  the  marks  of  a 
maturing  industry.  Industry  consolidation  is  the  most  prominent 
mark.  Strong  price  competition  and  the  thinning  profit  margins 
that  result  reinforce  this  trend.  Regulatory  incentives  continue 
to  be  the  primary  driver  for  the  market.  However,  as  a  result  ot 
the  industry  integrating  regulatory  compliance  into  core  opera- 
tions and  remediation  and  ongoing  cleanup  activities,  the  effec- 
tiveness of  this  driver  in  the  domestic  market  will  continue  to 
diminish.  A  positive  trend  in  domestic  regulation  is  that  regula- 
tory agencies  are  devoting  more  attention  to  voluntary  pro- 
grams that  encourage  industry  to  look  beyond  regulatory 
compliance  to  find  the  best  comprehensive  environmental  man- 
agement solutions.  International  trade  and  cooperative  agree- 
ments as  well  as  the  activities  of  multinational  companies  are 
helping  to  spread  this  orientation  to  developing  markets. 

The  strengthening  of  trade  ties  is  accompanied  by  the  spread 
of  environmental  concerns  and  standards.  Multinational  manu- 
facturers that  are  accustomed  to  operating  in  more  strict  regula- 
tory environments  than  they  might  find  in  some  developing 
nations  have  raised  the  bar  with  regard  to  environmentally 
responsible  operations  in  many  of  those  nations.  This  suggests 


that  firms  are  finding  more  benefit  in  the  standardization  of  facil- 
ities and  practices,  environmental  risk  reduction,  and  the  com- 
petitive advantage  of  sound  environmental  management  than  in 
taking  advantage  of  the  lagging  regulation  and  enforcement  they 
may  find  in  developing  markets.  Also,  guidelines  such  as  the 
ISO  14001  series  administered  by  the  International  Standards 
Organization  (ISO)  and  the  Kyoto  Protocol  continue  to  penetrate 
international  markets  through  regulatory  and  industrial  chan- 
nels, helping  to  drive  growth  in  environmental  services.  Ij 

Stiff  domestic  competition,  industrialization,  infrastructure  M 
development,  and  privatization  in  international  markets  con- 
tinue  to  provide  U.S.  firms  with  export  opportunities.  U.S.  &; 
exports  of  environmental  services  were  estimated  to  be  approx-  iij; 
imately  $3.7  billion  in  1997.  This  represents  an  increase  of  only  p) 
about  4  percent  over  1996,  compared  with  the  estimated  22  per-  ?  i; 
cent  average  annual  increase  recorded  from  1994  through  1996.  :  p 
Continued  industry  consolidation  and  uncertainty  in  interna-  | 
tional  markets  are  the  likely  causes  for  this  downturn.  »| h 

The  Asian  financial  crisis  has  dampened  possibilities  in  that  jii; 
region,  making  firms  more  cautious  about  investment  opportu-  •  ^ 
nities  there.  Latin  America  remains  an  attractive  region  for  busi- 
ness expansion,  posting  the  most  impressive  estimated  growth  t  i 
numbers  of  any  global  region  for  the  overall  environmental  vali 
technologies  market.  Many  firms  are  keeping  a  cautious  eye  on 
the  Middle  East  with  the  hope  that  the  peace  process  will  spur  i 
increased  industrial  investment  and  create  opportunities  for  : 
environmental  services  firms.  European  economic  growth  and 
unification  activities  continue  to  provide  opportunities  for  U.S. 
finns  in  that  region.  According  to  industry  estimates,  over  50 
percent  of  international  revenue  for  U.S.  firms  resulted  from 
project  work  in  Europe.  Research  indicates  that  solid  waste 
management  continues  to  be  the  largest  component  of  the  ser- 
vices group,  although  growth  prospects  look  strongest  in  water  i 
treatment  services.  Although  U.S.  tlrms  continue  to  have  a 
strong  international  reputation,  they  are  commonly  perceived  as 
second  to  a  strong  European  environmental  services  industry, 
with  Gemiany  generally  viewed  as  the  world  leader.  d 

Although  industry  consolidation  has  been  the  most  obvious  i 
mark  of  the  maturation  of  the  market,  it  seems  to  have  spurred  rj 
activity  and  creativity  in  some  respects.  Some  smaller  compa-  ' 
nies  have  survived  by  offering  more  focused  client  attention  in  ! 
specialized  technical  or  geographic  niche  markets.  Larger  firms  i 
are  solidifying  their  positions  by  capitalizing  on  the  contacts  J 
and  reputations  of  the  smaller  firms  they  integrate.  For  these  ! 
firms,  mergers,  acquisition,  and  restructuring  are  often  part  of  a  ,)i 
strategy  to  provide  the  broader  capabilities  and  deeper  techno- .1 
logical  knowledge  needed  to  respond  to  more  comprehensive  J 
environmental  management  demands  from  end  users. 

The  long-term  future  of  the  industry  will  depend  on  the;] 
establishment  and  strengthening  of  more  pure  market  drivers. ! 
There  is  some  evidence  that  markets  are  beginning  to  attach 
financial  value  to  environmental  leadership.  One  example  is  the 
continuing  momentum  of  emissions  credit  trading  and  environ- 
mental performance  bond  schemes  in  domestic  and  interna- 
tional markets.  Industry  is  starting  to  seek  opportunities  to 
capitalize  on  these  mechanisms.  However,  since  the  mecha- 
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iiisiiis  usually  arc  adiiiinislcied  by  govemnKMit  entities,  such 
vehicles  represent  only  a  step  in  the  right  direction. 

More  promising  evidence  of  the  strengthening  link  between 
financial  value  and  environmental  management  can  be  found  in 
the  fact  that  many  international  financial  institutions  are  asking 
ihat  borrowers  comply  with  voluntary  international  environ- 
mental management  standards,  such  as  the  aforementioned  ISO 
I4()()()  and  World  Bank  envi;-onmental  guidelines,  on  large  pro- 
jects. Lenders  view  compliance  as  a  means  of  reducing  the  risk 
of  environmental  liabilities  later  in  project  life  cycles.  Also,  the 
continuing  popularity  oi'  concepts  such  as  environmental  cost 
accounting  and  design  for  environment  (DFE)  illustrates  the 
fact  that  the  world's  corporate  leaders  recognize  the  value  of 
sound  environmental  practices  and  are  seeking  to  quantify  that 
value  more  accurately.  Trends  such  as  these  will  be  important 
for  the  long-term  future  of  the  market. 

Further  international  education  and  awareness  on  the  part  of 
both  markets  and  consumers  across  the  board  on  the  cost  saving 
benefits  of  good  environmental  management  will  stimulate  future 
market  growth.  Also,  technological  developments  in  environmen- 
lal  services  that  make  demonstrable  contributions  to  cost  reduc- 
tion as  well  as  environmental  compliance  can  boost  growth  in  the 
sector. 

Marc  Lemnumd,  U.S.  Department  of  Commerce,  Office  of  Envi- 
ronmental Technologies  Exports,  (202)  482-3889,  October  1999. 

THE  INTERNATIONAL  PERSPECTIVE  

U.S.  environmental  exports  doubled  from  $9.4  billion  in  1993 
to  $18.4  billion  in  1997.  reflecting  the  U.S.  environmental 
industry's  trend  toward  globalization  in  recent  years.  Since 
1994,  U.S.  international  revenues  have  accounted  for  over  one- 
half  of  U.S.  environmental  industry  growth.  The  U.S.  share  of 
the  international  market  inched  above  6  percent  in  1997.  with 
foreign  competitors  having  more  success  in  securing  major 
contracts,  particularly  in  water,  wastewater,  and  solid  waste,  a 
segment  in  which  the  United  States  once  had  a  significant 
advantage  (see  Table  20-6  and  Table  20-7). 

The  U.S.  environmental  technologies  export  industry  has 
considerable  competitive  advantages  in  certain  LI.S.  segments 
and  disadvantages  in  other  segments,  partly  as  a  result  of  more 
progressive  environmental  policies  domestically  and  more 
aggressive  export  promotion  activities  on  the  part  of  competitor 
nations.  According  to  industry  officials,  there  is  a  significant 
volume  of  European  work  for  U.S.  business,  but  competing  for 
it  stateside  is  extremely  difficult.  In  recent  years,  the  U.S.  envi- 
ronmental export  market  has  grown  faster  than  has  the  domes- 
I  tic  market,  but  U.S.  companies  have  been  slow  to  change  their 
I  domestic  orientation,  partly  because  government  assistance  has 
lagged  behind  that  in  Japan.  Germany,  the  United  Kingdom. 
Canada.  France,  and  South  Korea.  There  also  have  been  major 
i'  regional  financial  crises  overseas,  leading  U.S.  firms  to  be  more 
t  cautious  about  expanding  globally.  The  United  States  neverthe- 
I  less  anticipates  foreign  growth  through  projects  for  overseas 


facilities  of  domestic  industrial  clients  and  joint  ventures,  espe- 
cially in  the  Pacific  Rim.  There  are  afso  business  prospects  in 
China  and  India,  and  South  Korean  companies  continue  to  look 
for  joint  ventures  with  U.S.  testing  and  instrument  firms.  Thai- 
land has  very  strong  environmental  programs,  though  this  mar- 
ket has  progressed  with  caution.  In  Malaysia,  environmental 
spending  is  growing  and  the  government  is  setting  up  public 
sector  laboratories. 

The  Asian  market  on  the  whole  has  a  lot  of  promise  al  ter  a  tem- 
porary slowdown  incurred  as  a  result  of  the  Asian  financial  crisis. 
Opportunities  exist  for  U.S.  environmental  products  and  .services 
in  Indonesia  specifically,  as  the  government  there  is  initiating  pro- 
grams for  rating  domestic  manufacturers'  adherence  to  environ- 
mental regulations.  The  government  has  publicized  these  ratings 
and  will  continue  to  do  .so.  Its  goal  is  to  have  at  lea.st  750  firms  in 
this  rating  program  by  the  year  2000.  Compliance  with  these  very 
rigorous  laws  would  require  the  purchase  of  environmental  goods 
and  services  to  meet  greener  standards.  Also,  the  large  multina- 
tional corporations  operating  in  Indonesia  usually  adhere  to  envi- 
ronmental standards  and  buy  U.S.  environmental  products  and 
services.  In  additit)n.  new  power  plants  are  required  to  adhere  to 
stricter  environmental  standards  and  local  manufacturers  will  be 
motivated  to  spend  money  on  pollution  control  equipment  with 
the  implementation  of  ISO  14000. 

TABLE  20-6:    U.S.  Environmental  Industry  Trade, 
1994-1996 

(billions  of  fiollars;  percent)  * 


Percent 
Change' 


1994 

1995 

1996 

1997 

96-97 

U.S.  environmental  industry 

revenues^ 

172.1 

179.5 

181.1 

186.2 

2.8 

U.S.  environmental  market' 

165.9 

171.6 

172.8 

176.9 

2.3 

U.S.  environmental  exports' 

11.5 

14.5 

16.0 

18.4 

14.8 

U.S.  environmental  imports 

5.5 

6.6 

7.7 

9.0 

17.4 

U.S.  industry  exports 

to  revenues  (%) 

6.7 

8.1 

8.8 

9.9 

11.7 

Trade  balance 

6.2 

7.9 

8.3 

9.4 

13.3 

'  Compounded  annual  rate  change. 

'  U.S.  industry  is  revenues  generated  by  U.S.  companies  worldwide;  U.S. 
market  is  revenues  generated  from  U.S.  customers.  Exports  include  owner- 
ship of  overseas  companies  but  do  not  include  repatriated  profits. 
Source:  Environmental  Business  International,  Inc. 


TABLE  20-7:  U.S.  Environmental  Export 
Performance 

(billions  of  dollars  except  as  noted* 


1993 

1994 

1995 

1996 

1997 

Global  market 

413 

429 

441 

454 

468 

U.S.  market 

160 

166 

170 

173 

177 

Non-U. S.  market 

253 

263 

271 

281 

291 

Exports  (%  of  total  industry  output) 

5.9 

6.7 

8.2 

8.8 

9.9 

U.S.  exports 

9.6 

11.5 

14.7 

16 

18.4 

U.S.  share  of  non-U. S.  market  (%) 

3.8 

4.4 

5.4 

5.7 

6.3 

Source:  Environmental  Business  International,  Inc. 
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Central  America  has  shown  market  demand  in  the  environ- 
mental instrumentation  market,  specifically  in  Guatemala,  El 
Salvador,  and  Costa  Rica.  Colutribia  also  is  receptive  to  doing 
environmental  business  with  the  United  States,  having  negoti- 
ated cooperative  market  development  initiatives  that  cover  the 
setting  up  of  an  environmental  testing  capacity. 

U.S.  environmental  industry  experts  see  recycling  as  a  sector 
with  opportunity  in  foreign  markets.  Thermo-Retec  in  Concord, 
MA.  a  broad-based  environmental  technologies  company,  has 
been  involved  in  Central  Ameiica  and  South  America,  doing  in- 
process  engineering  and  site  conversion  for  multinational  cor- 
porations. In  Ireland,  Thermo-Retec  owns  a  recycling  company 
where  the  industry  drivers  are  land  needs  and  the  specific 
economies  of  the  site.  Also,  EPA  has  partnered  with  the  U.S. 
Department  of  Commerce  and  other  agencies  to  showcase  U.S. 
remediation  and  field  characterization  technologies  in  the 
Czech  Republic  and  Argentina.  EPA"s  Walt  Kovalick,  director 
of  the  Superfund  Technology  Innovation  Office,  sees  a  marked 
shift  internationally  (e.g.,  Netherlands,  the  United  Kingdom, 
Germany,  and  France)  toward  taking  land  use  into  account  as 
well  as  making  site-specific  risk  assessments. 

In  the  waste  management  equipment  subsector,  the  trans- 
portation costs  of  the  finished  equipment  are  so  high  that  central- 
ized manufacturing  is  unrealistic.  Many  companies  end  up 
shipping  components  or  finished  parts  to  local  partners  lor  final 
assembly,  making  U.S.  export  penetration  difficult.  Waste  Equip- 
ment Technology  Association  surveys  indicate  that  about  15  per- 
cent growtlii^if  U.S.  output  in  solid  waste  equipment  and  vehicles 
is  exported.  U.S.  exports  break  out  roughly  as  follows:  4U  percent 
to  Canada  and  Mexico,  30  percent  to  Asia,  20  percent  to  Latin 
America,  and  10  percent  to  Europe.  About  70  percent  of  the 
Water  Equipment  Technology  Association's  membership  is 
involved  in  exporting,  including  more  than  half  the  tlnns  with 
revenues  of  less  than  $20  million,  according  to  the  association's 
executive  vice  president. 


In  Europe,  large  foreign  environmental  technologies  compa- 
nies are  merging  with  their  counteiparts  at  home  and  abroad  in 
response  to  their  own  needs  to  improve  operations  and  resolve 
financial  inefficiencies.  The  water  sector  is  an  especially  attrac- 
tive area  for  acquisition  because  of  its  size,  global  quality,  emerg- 
ing technologies,  and  primary  ownership  by  the  government.  U.S. 
Filter  was  acquired  by  the  French  conglomerate  Vivendi  for  $6.2 
bilHon.  By  combining  Vivendi's  strong  presence  in  the  municipal 
water  treatment  market  with  U.S.  Filter's  North  American  indus- 
trial water  treatment  businesses,  the  company  will  provide  single- 
source  services  to  customers  in  the  commercial,  industrial, 
municipal,  residential,  and  agricultural  world  markets.  Interna- 
tional industrywide  consolidation  of  larger  companies  that  oper- 
ate the  supply  of  drinking  water  appears  imminent  as  well.  Enron 
Corporation,  a  Houston-based  energy  company,  is  targeting  the 
contract  service  market  and  is  expected  to  be  one  of  American 
Water  Works's  strongest  competitors  for  acquisitions.  In  October 
1998,  Enron  acquired  Britain's  Wessex  Water  pic  for  $2.2  billion. 
Leading  U.S.  environmental  consultants  are  working  all  over  the 
globe  and  even  acquiring  some  of  their  European  counteiparts. 
The  environmental  consulting  and  engineering  company  Environ 
in  Arlington,  VA,  recently  purchased  the  British  firm  EAG.  Such 
additions  have  brought  in  new  clients  and  opportunities,  paving 
the  way  for  U.S.  environmental  companies  [o  serve  transnational 
clients  in  the  global  market  (see  Table  20-8). 

In  the  municipal  sewage  treatment  industry,  several  foreign 
companies  are  exploiting  the  trend  toward  privatization  of  pub- 
licly owned  municipal  wastewater  treatment  plants.  Vivendi, 
the  French  water  utility  company  Sue/  Lyonnaise  des  Eaux,  and 
several  British  water  companies  have  been  purchasing  large 
stakes  in  U.S.  water  treatinent  firms.  Suez  owns  a  29  percent 
stake  in  United  Water  Resources,  the  second  largest  privately 
owned  water  company  in  the  United  States.  Vivendi  owns  a  13 
percent  stake  in  Philadelphia  Suburban  Corporation,  which 
recently  acquired  Consumers  Water  Company.  Suez  bought 
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TABLE  20-8:    Estimated  Growth  in  Global  Environmental  Market 

(billions  of  dollars;  percent) 


r 


Percent 
Change 


1996 

1997 

1998' 

1999' 

2000' 

2001' 

97-02' 

United  States 

171.8 

175.5 

179.4 

183.4 

187.4 

191.5 

2.2 

Canada 

11.6 

11.9 

12.2 

12.5 

12.8 

13.1 

3 

Latin  America 

8.8 

9.8 

11.0 

12.3 

13.8 

15.5 

11 

Western  Europe 

133.6 

137.3 

141.2 

145.1 

149.2 

153.4 

2.6 

Eastern  Europe/Confederation 

of  Independent  States 

7.1 

7.7 

8.3 

9.0 

9.7 

10.5 

8 

Japan 

87.1 

88.8 

90.6 

92.4 

94.3 

96.2 

1.6 

Rest  of  Asia 

20.0 

22.0 

24.2 

26.6 

29.3 

32.2 

10 

Australia/New  Zealand 

6.8 

7.1 

7.4 

7.6 

8.0 

8.3 

4 

Middle  East 

4.3 

4.7 

5.0 

5.4 

5.9 

6.3 

5 

Africa 

2.2 

2,4 

2.6 

2.9 

3.2 

3.5 

10 

Total 

453 

467 

482 

497 

513 

530 

'  Estimate. 
'  Forecast. 

'  Compound  annual  rate  change. 

Source:  Environmental  Business  International,  Inc. 
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Niilco  C'licmical,  a  water  licalmcnl  company  hascd  in  Chicago, 
lor  $4.1  billion  in  June  Vivendi  and  Sne/,  have  invested 

more  than  $10  billion  m  the  United  States  in  the  last  5  months, 
Msnis:  international  linancial  backine  Irom  French  etjiiity  mar- 
kets. Both  lirms  siiow  signs  ol  continning  to  invest,  and  Hnron 
also  plans  to  compete  with  Sue/  and  Vivendi  lor  control  of  the 
sewage  treatment  market. 

Asia 

The  outlook  tor  U.S.  environmental  goods  and  services  in  Asia 
IS  very  promising.  By  the  year  201. "S,  more  than  I  billion  Asians 
will  live  in  cities,  putting  unfathomable  strains  on  water 
resources  and  waste  disposal  systems.  Asia  today  represents 
about  20  percent  of  the  global  environmental  market.  Envirt)n- 
mental  degradation,  the  demand  for  clean  water,  and  the  inade- 
quacy of  waste  treatment  will  only  increase  as  those  countries 
continue  to  develop.  Meeting  these  needs  will  provide  tremen- 
lous  opportunities  to  U.S.  firms  in  the  years  ahead. 

The  United  States  has  the  largest  percentage  of  market  share 
of  imported  environmental  goods  and  services  in  South  Korea  at 

percent,  followed  by  Japan  at  26  percent  and  GeiMiiany  at  16 
percent.  The  South  Korean  environmental  market  grew  to  about 
s.S  billion  in  I99S.  South  Korea  is  a  promising  market  for  imports 
in  most  environmental  technologies  in  the  long  term.  He)wever. 
like  Japan,  it  is  an  extremely  diftlcult  market  to  penetrate  because 
of  the  dominant  role  played  by  that  country's  chaebols  in  many 
aspects  of  the  economy.  South  Korean  companies  are  typically 
capable  of  manufacturing  medium-  to  low-tech  components  and 
parts  of  environmental  facilities,  but  most  still  lack  the  core  tech- 
nologies to  build  large-capacity  advanced  facilities.  Over  the 
\ears,  Japanese  and  Euri)pean  providers  generally  have  been 
aggressive  in  building  technology  and  business  linkages  with 
chaebols  and  thus  have  had  a  foothold  in  meeting  technology 
requirements  in  most  environmental  segments. 

South  Korea's  government  agencies  and  chaebols  are  the 
primary  buyers  oF  environmental  goods  and  services,  followed 
by  foreign-ba.sed  multinational  corporations.  Domestic  envi- 
ronmental firms  are  the  dominant  players,  while  foreign-ba.sed 
suppliers  generally  shy  away  from  the  highly  competitive  sec- 
tors and  focus  mainly  on  niche  areas. 

In  recent  years,  some  U.S.  firms  have  been  making  .strides  in 
areas  such  as  water  and  wastewater  and  air  pollution  control, 
where  demand  for  state-of-the-art  technologies  and  expertise 
has  given  determined  U.S.  players  opportunities  to  participate 
m  otherwise  impenetrable  markets.  Similar  requirements  in  the 
solid  and  hazardous  waste  management  sectors  will  open  up 
further  opportunities  in  the  long  term. 

The  national  environmental  protection  system  in  the  Philip- 
pines is  struggling  to  catch  up  with  that  country's  booming  eco- 
nomic growth  of  the  last  few  years.  With  a  fairly  comprehensive 
regulatory  framework,  the  environmental  market  was  estimated 
at  $600  million  in  1998.  The  largest  sector  is  the  water  and 
wastewater  treatment  sector,  followed  by  the  solid  waste  man- 
agement sector.  Imports  account  for  80  to  90  percent  of  the  total 
market.  The  United  States  has  an  advantageous  position  in  the 
import  market  because  of  its  historical  ties  with  the  Philippines 


as  well  as  price  competitiveness  and  the  high  quality  of  U.S.- 
manulactured  ec|uipment. 

Taiwan  remains  one  of  the  strongest  environmental  markets 
in  Asia  but  is  perhaps  one  of  the  toughest  to  penetrate.  Taiwan's 
biggest  environmental  challenges  are  industrial  waste  disposal, 
air  pollution,  and  water  pollution.  The  environmental  market- 
place in  Taiwan  grew  to  ajiproximately  $.S.2  billion  in  1998. 
The  disposal  of  solid  waste  improved  with  the  construction  of 
21  new  incinerators,  of  which  9  are  now  operating.  Serious 
problems  still  exist  with  the  disposal  of  industrial  waste.  Laws 
are  not  strictly  enforcetl  and  need  to  be  modified  to  include 
stiller  penalties.  Motorcycles  and  motor  scooters  are  major  con- 
tributors to  air  pollution.  The  majority  ol  imported  environmen- 
tal goods  and  .services  come  from  Japan,  Germany,  and  the 
United  States,  in  order  of  market  share. 

China's  environmental  problems  stem  from  a  deteriorating 
natural  resource  base,  dense  population,  heavy  reliance  on  soft 
coal,  outmoded  technology,  underpriced  water  and  energy,  and 
breakneck  industrial  growth.  The  World  Bank  estimates  that  air 
and  water  pollution  cost  the  Chinese  economy  up  to  8  percent 
of  GDP.  In  response,  the  government  unleashed  a  burst  of  envi- 
ronmental legislation,  shut  down  thousands  of  small  and  dirty 
factories,  decreed  that  all  industrial  enterprises  comply  with 
pollution  discharge  standards  by  the  end  of  the  year  2000.  and 
elevated  the  country's  environmental  protection  agency  (SEPA) 
to  ministerial  status. 

Still,  local  enforcement  of  environmental  laws  is  spotty, 
investment  in  pollution  control  infrastructure  is  inadequate,  and 
competition  trom  domestic  tlrms  is  increasingly  strong.  Products 
that  enjoy  the  best  sales  prospects  include  low-cost  FGD  sys- 
tems, air  and  water  monitoring  instruments,  drinking  water 
purification  products,  vehicle  emissions  control  and  inspection 
devices,  industrial  wastewater  treatment  equipment,  and  resource 
recovery  technologies. 

In  1998,  China  spent  nearly  $10  billion  on  the  environment — 
about  1  percent  of  GDP.  This  figure  includes  the  upkeep  of  envi- 
ronmental institutes  and  street  sweepers'  salaries;  the  actual 
market  accessible  to  foreign  flnns  is  considerably  smaller.  Fully 
achieving  the  stated  environmental  objectives  of  China's  current 
five-year  plan  (1996-2000)  would  require  an  investment  of  at 
least  $54  billion.  The  government  plans  to  boost  environmental 
spending  to  1 .5  percent  of  GDP  early  in  the  twenty-first  century 
and  expects  actual  spending  to  exceed  1  percent  of  GDP  in  1999. 
Phase  I  (1996-2000)  of  SEPA's  ambitious  Trans-Century  Green 
Plan  lists  1,.'S9I  priority  projects  requiring  an  investment  of  $23 
billion.  Finally,  the  government  pledged  to  boost  environmental 
and  other  infrastructure  investment  to  stimulate  economic  growth. 

However,  the  central  authorities — whose  net  tax  revenues 
account  for  a  tiny  percentage  of  GDP — inevitably  look  to  local 
governments  and  foreign  lenders  to  provide  the  lion's  share  of 
investment.  Determining  which  projects  will  ultimately  receive 
funding  and  necessary  approvals  is  often  a  daunting  task.  Most 
large  U.S.  environmental  firms  traditionally  looked  to  World 
Bank  and  Asian  Development  Bank  projects  for  opportunities. 
The  future  may  be  brighter  as  the  affluent  coastal  cities  begin  to 
increase  environmental  spending  dramatically,  multinational 
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investors  uncmk  new  sources  of  demand,  and  mimicipalities 
experiment  with  new  project  financing  models. 

China  is  preparing  to  revise  its  clean  air  act  lor  the  second 
time  in  5  years  and  mandate  desulfurization  systems  on  ail  new 
power  plants  and  industrial  facilities  in  designated  SO:  and  acid 
rain  control  /ones.  China  also  is  embarking  on  an  ambitious 
campaign  to  curb  vehicle  emissions  in  major  cities  by  phasing 
out  leaded  gasoline,  issuing  new  tailpipe  standards,  developing 
alternative  fuel  technologies,  and  investing  in  emissions  control 
and  inspection  equipment. 

China  and  its  foreign  lenders  still  spend  lar  more  on  the 
water  sector  than  they  do  on  air  and  waste,  especially  on  the 
cleanup  of  priority  river  basins  and  lakes,  but  domestic  compe- 
tition is  also  stiffest  in  this  market.  To  meet  funding  demands, 
water  tariffs  are  expected  to  rise,  cities  are  starting  to  levy 
wastewater  surcharges,  and  BOT-type  ccMicession  projects  are 
emerging. 

China  is  slowly  beginning  to  enforce  its  first  comprehensive 
.solid  and  hazardous  waste  law,  but  investment  remains  low 
despite  a  dire  need  for  hazardous  waste  treatment  technologies. 
Low-cost  resource  recovery  and  refuse  handling  systems  enjoy 
the  best  prospects. 

American  firms  lag  far  heiiind  their  competit^Ms  despite  the 
high  regard  in  China  for  U.S.  technology.  Many  U.S.  companies 
attribute  this  lag  to  the  substantial  tied  aid  programs  of  other 
countries.  Some  Chinese  end  users  credit  the  other  countries" 
aggressive  marketing,  flexible  financing,  and  ability  to  pro\  ide 
turnkey  solutions  as  their  competitive  advantage  over  U.S.  tech- 
nologies. Some  firms  find  that  a  successful  stratcg\  for  lowering 
manufacturing  costs  in  the  face  of  high  import  duties  and  grow- 
ing local  competition  is  to  form  joint  ventures  in  China. 

Latin  America 

Latin  America  purchased  approxmiately  $9.4  billion  in  en\  i- 
ronmental  goods  and  services  in  1997.  Llnfortunately,  the 
Brazilian  financial  panic  in  the  fall  of  199S  signaled  a  lack  ol 
investor  confidence  and  plunged  the  countries  of  South  Amer- 
ica into  a  fairly  strong  recession  in  1999.  The  notable  exception 
to  this  regionwide  recession  is  Mexico,  which  has  benefited 
from  its  strong  ties  to  the  robust  U.S.  economy.  This  recession 
in  South  America  has  led  to  a  shortfall  in  government  revenues, 
which  will  clearly  indicate  an  even  greater  reliance  on  Inter- 
American  Development  Bank  and  World  Bank  funding  for 
environmental  projects.  In  developing  economies,  the  environ- 
mental sector  is  even  more  dependent  on  the  economic  cycle 
than  it  is  in  the  United  States. 

On  the  positive  side  in  1999,  the  privatization  of  regional 
water  companies  in  Chile  and  Argentina  continued  at  a  brisk 
pace.  U.S.  companies  should  note  that  new  capital  from  the  pri- 
vate sector  will  be  injected  into  those  water  utilities,  especially 
the  Buenos  Aires  provincial  water  utility  OSBA.  which  is  now 
owned  by  Enron  affiliate  Azurix,  which  paid  $438  million  to 
run  this  3()-year  concession. 

Still,  years  of  uncontrolled  industrial  growth,  urbanization, 
and  oveipopulation  have  created  a  society  that  must  face  seri- 
ous environmental  issues.  The  principal  market  drivers  that  will 
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be  responsible  for  the  approximate  8  percent  industry  growth 
rate  in  the  region  for  the  next  2  years  are  adherence  to  ISO 
14000  _standards,  especially  for  multinational  corporations 
(MNCS);  stricter  enforcement  on  the  part  of  the  government  (a 
common  demand  by  a  rising  middle  class);  and  tremendous 
basic  unmet  needs  in  water  supply  and  .sanitation  services. 

-The  Latin  American  environmental  market  reflects  demand  for 
a  broad  range  of  environmental  goods  and  services.  These  envi- 
ronmental subsectors,  from  the  largest  to  the  smallest,  include 
water  utilities,  solid  waste  management,  water  equipment  and 
chemicals,  water  treatment  works,  waste  management  equipment, 
air  pollution  control  equipment,  consulting  and  engineering, 
resource  recovery,  hazardous  waste  management,  instruments 
and  infomiation  systems,  analytic  services,  RIS,  and  environmen- 
tal waste-to-energy  projects.  Among  all  the  environmental  sub- 
markets,  potable  water,  municipal  sanitation  services  (sewer 
systems  and  wastewater  treatment  plants),  and  industrial  waste- 
water treatment  offer  the  best  opportunities  for  U.S.  envirotech 
firms,  especially  U.S.  firms  that  work  with  U.S.  MNCs. 

In  addition  to  the  regionwide  need  for  water  polluti(>n  control 
and  solid  waste  management,  each  Latin  American  country  has  its 
own  key  industry  sectors,  such  as  mining  (Peru,  Chile),  petroleum 
(Venezuela,  Mexico),  petrochemicals  (Brazil),  food  and  beverage 
processing  (Brazil.  Argentina),  and  paper  (Chile,  Brazil),  that 
offer  significant  env  ironmental  opportunities  lor  U.S.  firms, 

A  new  modality  for  structuring  large  municipal  wastewater 
projects  has  emerged  under  the  label  of  the  build-operate-transfer 
or  concession  mode.  While  this  mode  will  be  a  major  trend  over 
the  next  5  years,  traditional  multilateral  development  bank  proj- 
ects will  continue  to  play  the  most  important  role  in  the  region's 
environmental  sector. 

David  O'Connell,  U.S.  Department  of  Commerce,  Office  of 
Lnvironmental  Technologies  Exports,  (202)  482-3509,  Octo- 
ber 1999. 

Europe 

Europe  is  the  United  States"  largest  export  market  for  environ- 
mental  technologies,  with  U.S.  exports  expected  to  grow  to  $158  '; 
billion  by  2005.  U.S.  exports  to  Europe  totaled  $145.5  billion  in  ' 
1998.  up  3  percent  from  $148. 1  billion  in  1997  and  up  6  percent 
from  $137.6  billion  in  1996.  ' 

The  European  Union  ] 

The  primary  market  driver  for  environmental  technologies  in  ^ 
Europe  is  the  European  Union"s  (EU)  aggressive  environmental 
policies.  Since  the  early  I97()s.  the  European  Commission  has 
enacted  over  200  environmental  directives  that  mandate  and 
guide  member  states  in  enacting  national  legislation  dealing 
with  environmental  issues.  Since  1992.  the  European  Commis- 
sion has  taken  a  broader  approach  to  the  environment,  integrat- 
ing sustainable  development  and  economic  development.  Since 
then  EU  directives  have  focused  on  and  encompassed  restrictive 
measures  and  procedures  in  the  following  sectors: 

■  Water  pollution  control.  The  EU  has  set  minimum  standards 
for  wastewater  treatment  and  collection:  regular  monitoring 


ol  balliwatcr;  dealing  wilh  sui  lace  and  inuleigroinul  water, 
both  IVcsh  and  salt;  and  the  discharge  ol  toxic  substances. 

iB  vSolid  and  hazardous  waste  treatment.  The  collection,  disposal, 
recycling,  and  processing  of  the  2  billion  or  more  tons  ol 
waste  that  the  RU  produces  every  year  are  strictly  regulated. 
Enforced  methods  include  waste  diversion  by  reusing  or  recy- 
cling packaging  and  packaging  waste,  stringent  rules  for  the 
appropriate  disposal  of  batteries  and  electrical  waste,  haz- 
ardous waste  incineration,  and  the  dumjiing  of  waste  at  sea. 

\U  Air  pitllution  control,  (ienerai  measures  have  been  enacted 
to  reduce  pollution  from  large  combustion  plants,  particu- 
larly power  stations,  and  reduce  motor  veiiicle  emissions. 
■Also,  measures  have  been  taken  to  phase  out  the  production 
and  consumption  of  CFCs  and  other  substances  that  con- 
tribute \o  ozone  depletion. 

In  some  cases,  over  80  percent  of  ELI  member  states"  envi- 
1    ronmental   laws  originate   from   EU   directives.  However, 

enforcement  of  environmental  laws,  whether  EU-maiidated  or 
1  nationally  nuuulaled,  varies  widely  from  state  to  state,  and  thus 
'  so  does  the  marketability  of  environmental  technologies.  The 
1  jmarkets  of  the  Mediterranean  countries,  where  environmental 
:  progress  has  lagged  behind  that  in  the  northern  region,  are  gen- 
I    erally  less  saturated  by  domestic  and  other  European  suppliers. 

However,  U.S.  companies  selling  to  any  European  country  need 
r  to  incorporate  busmess  strategies  to  compete  with  European 
F  suppliers  that  enjoy  advantages  of  low  or  no  tariffs,  long- 
r    standing  commercial  relationships,  and  geographic  proximity. 

The  countries  protHed  in  this  report  represent  three  of  the 
s    most  promising  environmental  technologies  markets  in  Eui  t)pe, 

though  they  are  each  at  a  different  siage  in  the  development  of 

their  environmental  intrastructures. 

f 

Spain.    Private  sector  environmental  investments  in  Spain 
were  estimated  at  over  $14  billion  in  the  period  1995-2()()(). 
Public  sector  environmental  investments  are  creating  demand 
'  for  environmental  technologies  as  well.  The  Spanish  govern- 
ment  planned  to  allocate  $14.4  billion  through  2()().'S  for  the 
J    installation  of  collection,  desalination,  and  purification  equip- 
I,    ment  under  the  National  Plan  for  Water  Cleansing;  $  1 .4  billion 
I,    through  the  year  2()()()  for  the  National  Plan  for  Hazardous 
Waste  Recycling;  $2.6  billion  through  2000  to  develop  a  strat- 
egy for  efficient  energy  use  and  renewable  energy  under  the 
Energy  Efficiency  and  Saving  Plan;  and  $1  billion  through  the 
B   year  2005  to  remediate  polluted  areas  under  the  National  Plan 
il   for  Recovery  of  Contaminated  Land.  Spain's  environmental 
technologies  market  grew  from  $10.8  billion  in  1996  to  $12.6 
l-'illion  in  1998.  Total  imports  from  1996  to  1998  grew  from 
'^3.6  billion  to  $4.37  billion,  and  the  U.S.  share  grew  from  $1.1 
billion  to  $1.7  billion. 

France.  Most  spending  on  environmental  technologies  in 
France  in  the  near  future  will  be  allocated  to  the  water  and 
wastewater  (48  percent)  and  solid  waste  (33  percent)  sectors. 
Establishing  increased  connections  to  and  between  existing 
sewage  networks  and  preserving  the  quality  of  groundwater 
lesources  are  priorities  for  the  French  government. 


Both  industrial  and  municipal  eml  users  employ  fully  inte- 
grated waste  processing  industry  suppliers.  Incineralion  is  cur- 
rently the  preferred  way  of  dealing  with  household  wastes;  thus, 
French  mumcipalities  are  expected  to  continue  to  invest  in  new 
plants  and  upgrades  of  existing  incineralion  plants,  and  an  aver- 
age of  5  to  10  incineration  plants  are  expected  to  be  brought  on- 
line each  year.  'I'his  is  due  to  French  law,  which  calls  for  the 
closing  or  upgrading  of  hundreds  of  landfills  by  the  year  2002. 
Municipalities  also  will  invest  in  solid  waste  collection  and  pro- 
cessing technologies  to  meet  the  objective  of  reclaiming  73  per- 
cent of  all  consumer  packaging  by  the  year  2002. 

I'lie  environmental  market  in  France  dropped  slightly  from 
$23.7  billion  in  1996  to  $23.2  billion  in  1998.  Although  the 
market  potential  is  substantial,  LI.S.  companies  should  be  aware 
that  competition  is  extremely  intense  from  French  industry, 
which  not  only  dominates  its  own  market  but  has  captured  mar- 
kets worldwide  through  the  use  ol  aggressive  marketing  and 
operational  strategies.  Local  production  of  environmental  tech- 
nologies grew  from  $26.1  billion  in  1996  to  $26.9  billion  in 
1998.  Within  that  time  frame,  imports  grew  from  $4.8  billion  to 
$4.9  billion,  and  the  U.S.  share  increased  slightly  from  $580 
million  to  $594  million. 

Portugal.  The  Portuguese  government  budgeted  $2.4  billion 
in  the  last  5  years  for  v\'ater  supply  and  water  treatment  inira- 
structure  projects.  Plans  are  under  way  to  provide  adequate  treat- 
ment lor  about  35  percent  of  the  national  urban  solid  waste 
generated.  Solid  waste  project  expenditures  cofunded  by  the  EU 
and  Portugal  were  expected  to  total  $1.2  billion. 

An  average  annual  growth  rate  of  10  to  15  percent  for  the 
Portuguese  environmental  marketplace  is  expected  during  the 
next  2  years.  The  best  sales  prospects  for  U.S.  exporters  include 
filtering  and  purifying  machinery  and  apparatus,  sensors  and 
analyzers,  recycling  ec|uipmcnt,  and  heavy  metal  collecting 
equipment.  The  Portuguese  environmental  market  grew  from 
$146  million  in  1997  to  $185  million  in  1999.  In  that  time 
frame,  imports  grew  from  $  1 37  million  to  $  1 72  million,  and  the 
U.S.  share  grew  from  $9  million  to  $12  million. 

Central  and  Eastern  Europe 

U.S.  exports  to  central  and  eastern  Europe  (CEE)  were  esti- 
mated at  $8  billion  in  1998,  up  5  percent  from  $7.6  billion  in 
1997  and  up  8  percent  from  $7.4  billion  in  1996.  Projections  put 
this  figure  at  $  I  8  billion  by  2005.  The  United  States  has  a  small 
(about  5  percent)  share  of  the  CEE  market. 

Since  the  early  1990s,  CEE  governments  have  been  enacting 
legislation  to  reverse  the  damage  caused  by  decades  of  heavy 
industrialization  and  to  bring  their  nations  into  conformity  with 
EU  environmental  standards.  Governments  are  attempting  to 
reduce  air  emissions  and  remediate  the  polluted  water  and  soil 
that  have  threatened  public  health  and  the  quality  of  life.  How- 
ever, much  of  the  environmental  improvement  in  CEE  can  be 
attributed  to  the  curtailment  of  industrialization  rather  than  the 
enforcement  of  stringent  environmental  laws. 

More  developed  CEE  countries  have  developed  their  own 
domestic  environmental  industries,  supplemented  for  the  most 
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investors  uncork  new  sources  of  demand,  and  municipalities 
experiment  with  new  project  financing  models. 

China  is  preparing  to  revise  its  clean  air  act  tor  the  second 
time  in  5  years  and  mandate  desulfurization  systems  on  all  new 
power  plants  and  industrial  facilities  in  designated  SO;  and  acid 
rain  control  zones.  China  also  is  embarking  on  an  ambitious 
campaign  to  curb  vehicle  emissions  in  major  cities  by  phasing 
out  leaded  gasoline,  issuing  new  tailpipe  standards,  developing 
alternative  fuel  technologies,  and  investing  in  emissions  control 
and  inspection  equipment. 

China  and  its  foreign  lenders  still  spend  far  more  on  the 
water  sector  than  they  do  on  air  and  waste,  especially  on  the 
cleanup  of  priority  river  basins  and  lakes,  but  domestic  compe- 
tition is  also  stiffest  in  this  market.  To  meet  funding  demands, 
water  tariffs  are  expected  to  rise,  cities  are  starting  to  levy 
wastewater  surcharges,  and  BOT-type  concession  projects  are 
emerging. 

China  is  slowly  beginning  to  enforce  its  first  comprehensive 
solid  and  hazardous  waste  law.  but  investment  remains  low 
despite  a  dire  need  for  hazardous  waste  treatment  technologies. 
Low-cost  resource  recovery  and  lefuse  handling  systems  enjoy 
the  best  prospects. 

American  firms  lag  far  behind  their  competitors  despite  the 
high  regard  in  China  for  U.S.  technology.  Many  U.S.  companies 
attribute  this  lag  to  the  substantial  tied  aid  programs  of  other 
countries.  Some  Chinese  end  users  credit  the  other  countries" 
aggressive  marketing,  flexible  financing,  and  ability  to  provide 
turnkey  solutions  as  their  competitive  advantage  over  U.S.  tech- 
nologies. Some  firms  find  that  a  successful  strategy  for  lowering 
manufacturing  costs  in  the  face  of  high  import  duties  and  grow- 
ing local  competition  is  to  form  joint  ventures  in  China. 

Latin  America 

Latm  America  purchased  approximately  $9.4  bdlion  in  envi- 
ronmental goods  and  services  in  1997.  Unfortunately,  the 
Brazilian  financial  panic  in  the  fall  of  1998  signaled  a  lack  of 
investor  ctinfidence  and  plunged  the  countries  of  South  Amer- 
ica into  a  fairly  strong  recession  in  1999.  The  notable  exception 
to  this  regionwide  recession  is  Mexico,  which  has  benefited 
from  its  strong  ties  to  the  robust  U.S.  economy.  This  recession 
in  South  America  has  led  to  a  shortfall  in  government  revenues, 
which  will  clearly  indicate  an  even  greater  reliance  on  Inter- 
American  Development  Bank  and  World  Bank  funding  for 
environmental  projects.  In  developing  economies,  the  environ- 
mental sector  is  even  more  dependent  on  the  economic  cycle 
than  it  is  in  the  United  States. 

On  the  positive  side  in  1999.  the  privatization  of  regional 
water  companies  in  Chile  and  Argentina  continued  at  a  brisk 
pace.  U.S.  companies  should  note  that  new  capital  from  the  pri- 
vate sector  will  be  injected  into  those  water  utilities,  especially 
the  Buenos  Aires  provincial  water  utility  OSBA,  which  is  now 
owned  by  Enron  affiliate  Azurix,  which  paid  $438  million  to 
run  this  3()-year  concession. 

Still,  years  of  uncontrolled  industrial  growth,  urbanization, 
and  overpopulation  have  created  a  society  that  must  face  seri- 
ous environmental  issues.  The  principal  market  drivers  that  will 
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be  responsible  for  the  approximate  8  percent  industry  growth 
rate  in  the  region  for  the  next  2  years  are  adherence  to  ISO 
14000  standards,  especially  for  multinational  corporations 
(MNCs);  stricter  enforcement  on  the  part  of  the  government  (a 
common  demand  by  a  rising  middle  class);  and  tremendous 
basic  unmet  needs  in  water  supply  and  sanitation  services. 

The  Latin  American  environmental  market  reflects  demand  for 
a  broad  range  of  environmental  goods  and  services.  These  envi- 
ronmental subsectors,  from  the  largest  to  the  smallest,  include 
water  utilities,  solid  waste  management,  water  equipment  and 
chemicals,  water  treatment  works,  waste  management  equipment, 
air  pollution  control  equipment,  consulting  and  engineering, 
resource  recovery,  hazardous  waste  management,  instruments 
and  information  systems,  analytic  services.  RIS.  and  environmen- 
tal waste-to-energy  projects.  Among  all  the  environmental  sub-  j 
markets,  potable  water,  municipal  sanitation  services  (sewer  | 
systems  and  wastewater  treatment  plants),  and  industrial  waste-  | 
water  treatment  offer  the  best  opportunities  for  U.S.  envirotech -.| 
firms,  especially  U.S.  firms  that  work  with  U.S.  MNCs.  (J 

in  addition  to  the  regionwide  need  for  water  pollution  control  Ki 
and  solid  waste  management,  each  Latin  American  country  has  its  i 
own  key  industry  sectors,  such  as  mining  (Peru.  Chile),  petroleum  ijj^ 
(Venezuela.  Mexico),  petrochemicals  (Brazil),  food  and  beverage  |i 
processing  (Brazil.  Argentina),  and  paper  (Chile,  Brazil),  thatilli 
offer  significant  cn\  ironmental  opportunities  for  U.S.  firms.  i 

A  new  modality  for  structuring  large  municipal  wastewater 
projects  has  emerged  under  the  label  of  the  build-operate-transfer/j 
or  concession  mode.  While  this  mode  will  be  a  major  trend  over  J 
the  next  .S  years,  traditional  multilateral  development  bank  proj-j^ 
ects  will  continue  to  play  the  most  important  role  in  the  region's^ 
environmental  sector.  ' 


David  O'Connell.  U.S.  Department  of  Commerce.  Office  of 
Environmental  Technt)logies  Exports,  (202)  482-3309,  Octo- 
ber 1999. 

Europe 

Europe  is  the  United  States"  largest  export  market  for  environ- 
mental technologies,  with  U.S.  exports  expected  to  grow  to  $158' 
billion  by  2{)().S.  U.S.  expt)rts  to  Europe  totaled  $145. billion  in' 
1998.  up  3  percent  from  $148. 1  billion  in  1997  and  up  6  percent 
Irom  $137.6  billion  in  1996. 

The  European  Union  i 

The  primary  market  driver  tor  environmental  technologies  in^ 
Europe  is  the  European  Union"s  (EU)  aggressive  environmental ! 
policies.  Since  the  early  1970s,  the  European  Commission  has-i 
enacted  over  200  environmental  directives  that  mandate  and 
guide  member  states  in  enacting  national  legislation  dealing' 
with  environmental  issues.  Since  1992,  the  European  Commis- 
sion has  taken  a  broader  approach  to  the  environment,  integrat- 
ing sustainable  development  and  economic  development.  Since 
then  EU  directives  have  focused  on  and  encompassed  restrictive 
measures  and  procedures  in  the  following  sectors: 

■  Water  pollution  control.  The  EU  has  set  minimum  standards 
for  wastewater  treatment  and  collection;  regular  monitoring 


ol  balliwatcr:  clc;ilitig  willi  siirlacc  and  iindcri:;i()iiiKl  waler, 
both  Ircsh  and  salt:  and  llic  discharge  of  toxic  substances, 

■  Solid  and  ha/.aidoiis  waste  treatment.  The  collection,  disposal, 
recycling,  and  processing  of  the  2  billion  or  more  tons  of 
waste  that  the  HU  produces  every  year  are  strictly  regulated. 
Eniorced  methods  include  waste  diversion  by  reusing  or  recy- 
cling packaging  and  packaging  waste,  stringent  rules  for  the 
appropriate  disposal  of  btitteries  and  electrical  waste,  haz- 
ardous waste  incineration,  and  the  dumping  of  waste  at  sea. 

fli  Air  pollution  control,  (jciieral  measures  have  been  enacted 
to  reduce  pollution  from  large  combustion  plants,  particu- 
larly power  stations,  and  reduce  motor  vehicle  emissions. 
Also,  measures  have  been  taken  to  phase  out  the  production 
and  consumption  o\'  CFCs  and  i)lher  substances  that  con- 
tribute to  o/one  depletit)n. 

In  some  cases,  over  SO  percent  of  ELI  member  states"  envi- 
iMnmental  laws  t)riginate  from  EL'  directives.  However, 
jiiforcement  of  environmental  laws,  whether  EL'-mandated  or 
nationally  mandated,  varies  widely  from  state  to  state,  and  thus 
so  does  the  marketability  of  environmental  technologies.  The 
markets  of  the  Mediterranean  countries,  where  environmental 
progress  has  lagged  behind  that  in  the  northern  region,  are  gen- 
jially  less  saturated  by  domestic  and  other  European  suppliers. 
However,  LLS.  companies  selling  to  any  European  country  need 
lo  incorporate  business  strategies  to  compete  with  Eanopeaii 
^uppliers  that  enjoy  advantages  ot  low  or  no  tariffs,  long- 
^landing  commercial  relationships,  and  geographic  proximity. 

The  countries  profiled  in  this  report  represent  three  of  the 
most  promising  environmental  technologies  markets  in  Europe, 
i hough  they  are  each  at  a  different  stage  in  the  development  of 
iheir  environmental  infrastructures. 

Spain.  Private  sector  environmental  investments  in  Spain 
were  estimated  at  over  $14  billion  in  the  period  l995-2()()(). 
Public  sector  enviioninental  investments  are  creating  demand 
lor  environmental  technologies  as  well.  The  Spanish  govern- 
ment planned  to  allocate  $14.4  billion  through  2()().S  for  the 
installation  of  collection,  desalination,  and  puritlcation  equip- 
ment under  the  National  Plan  for  Water  Cleansing;  $1.4  billion 
hrough  the  year  2000  for  the  National  Plan  for  Hazardous 
Waste  Recycling;  $2.6  billion  through  2000  to  develop  a  strat- 
1 2gy  for  efficient  energy  use  and  renewable  energy  under  the 
'  Energy  Efficiency  and  Saving  Plan;  and  $1  billion  through  the 
vear  2005  to  remediate  polluted  areas  under  the  National  Plan 
or  Recovery  of  Contaminated  Land.  Spain's  environmental 
echnologies  market  grew  from  $10.8  billion  in  1996  to  $12.6 
Mllion  in  1998.  Total  imports  from  1996  to  1998  grew  from 
^3.6  billion  to  $4.37  billion,  and  the  LI.S.  share  grew  from  $1.1 
lillion  to  $1.7  billion, 

France.  Most  spending  on  environmental  technologies  in 
"ranee  in  the  near  future  will  be  allocated  lo  the  water  and 
A'astewater  (48  percent)  and  solid  waste  (33  percent)  ,sectors, 
Establishing  increased  connections  to  and  between  existing 
^ewage  networks  and  preserving  the  quality  of  groundwater 
esources  are  priorities  for  the  Erench  government. 


lioth  industrial  and  municipal  end  users  employ  fully  inte- 
grated waste  processing  industry  suppliers,  incineration  is  cur- 
rently the  preferred  way  of  dealing  with  household  wastes;  thus, 
I'lench  municipalities  are  expected  to  continue  to  invest  in  new 
plants  and  upgrades  of  existing  incineration  plants,  and  an  aver- 
age of  5  to  10  incineration  plants  are  expected  to  be  brought  on- 
line each  year.  This  is  due  to  Erencli  law,  which  calls  lor  the 
closing  or  upgrading  of  hundreds  of  landfills  by  the  year  2002. 
Municipalities  also  will  invest  in  soliti  waste  collection  and  pro- 
cessing technologies  to  meet  the  objective  of  reclaiming  73  per- 
cent of  all  consumer  packaging  by  the  year  2002. 

The  environmental  market  in  F'rance  dropped  slightly  from 
$23.7  billion  in  1996  to  $23.2  billion  in  1998.  Although  the 
market  potential  is  substantial,  LLS.  companies  should  be  aware 
that  competition  is  extremely  intense  from  French  industry, 
which  not  only  dominates  its  own  market  but  has  captured  mar- 
kets worldwide  through  the  use  of  aggressive  marketing  and 
operational  strategies.  Local  production  of  environmental  tech- 
nologies grew  from  $26.1  billion  in  1996  to  $26.9  billion  in 
1998.  Within  that  time  frame,  imports  grew  from  $4.8  billion  to 
$4.9  billion,  and  the  LI.S.  share  increased  slightly  trom  $.380 
million  to  $394  million. 

Portugal.  The  Portuguese  government  butlgeled  $2.4  billion 
in  the  last  3  years  for  water  supply  and  water  treatment  infra- 
structure projects.  Plans  are  under  way  \o  provide  adequate  treat- 
ment for  about  33  percent  of  the  national  urban  solid  waste 
generated.  Solid  waste  i")roject  expenditures  cofunded  by  the  EU 
and  Portugal  were  expected  to  total  $1.2  billion. 

An  average  annual  growth  rate  of  10  to  13  percent  for  the 
Portuguese  em  ironmeiital  marketplace  is  expected  during  the 
next  2  years.  The  best  sales  prospects  for  U.S.  exporters  include 
filtering  and  purifying  machinery  and  apparatus,  sensors  and 
analyzers,  recycling  equipment,  anti  heavy  metal  collecting 
equipment.  The  Portuguese  environmental  market  grew  from 
$146  million  in  1997  to  $183  million  in  1999.  In  that  time 
frame,  imports  grew  from  $137  million  to  $172  million,  and  the 
U.S.  share  grew  from  $9  million  to  $12  million. 

Central  and  Eastern  Europe 

U.S.  exports  to  central  and  eastern  Europe  (CEE)  were  esti- 
mated at  $8  billion  in  1998,  up  3  percent  from  $7.6  billion  in 
1997  and  up  8  percent  from  $7.4  billion  in  1996.  Projections  put 
this  figure  at  $  1 8  billion  by  2003.  The  United  States  has  a  small 
(about  3  percent)  share  of  the  CEE  market. 

Since  the  early  199()s,  CEE  governments  have  been  enacting 
legislation  to  reverse  the  damage  caused  by  decades  of  heavy 
industrialization  and  to  bring  their  nations  into  conformity  with 
EU  environmental  standards.  Governments  are  attempting  to 
reduce  air  emissions  and  remediate  the  polluted  water  and  soil 
that  have  threatened  public  health  and  the  quality  of  life.  How- 
ever, much  of  the  environmental  improvement  in  CEE  can  be 
attributed  to  the  curtailment  of  industrialization  rather  than  the 
enforcement  of  stringent  environmental  laws. 

More  developed  CEE  countries  have  developed  their  own 
domestic  environmental  industries,  supplemented  for  the  most 
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part  by  western  European  suppliers.  Poland,  the  Czech  RepubHc. 
and  Hungary,  which  were  among  the  first  tranche  of  the  former 
communist  bloc  countries  scheduled  to  accede  to  the  EU,  have 
made  the  most  progress  in  environmental  improvements.  Privati- 
zation has  stimulated  the  market  for  environmental  technologies 
in  those  countries  because  environmental  laws  are  easier  to 
enforce  on  privately  owned  operations.  When  the  industrial  sec- 
tors were  in  the  governments"  hands,  they  were  responsible  for 
policing  their  own  operations  and  satisfied  more  immediate 
needs  such  as  full  employment. 

The  less  developed  economies  are  only  now  beginning  to 
address  environmental  problems.  Still,  those  countries  have 
well-trained  and  inexpensive  labor  forces  and  potentially  good 
returns  on  long-term  investments  because  of  the  absence  of 
serious  domestic  competition.  The  commercial  challenges  are 
ab.sence  of  transparency  in  contract  negotiations,  government 
red  tape  and  bureaucracy,  corruption,  lack  of  capital  markets, 
and  high  commercial  interest  rates. 

In  all  CEE  countries,  lack  of  financing  is  the  primary  obstacle 
to  more  aggressive  and  rapid  progress  in  the  environmental  arena. 
However,  U.S.  firms  have  an  opportunity  to  gain  a  foothold  in 
those  markets  through  U.S.  export  assistance  programs  targeted 
specifically  at  that  region.  A  program  introduced  in  1998  is  the 
U.S.  Agency  for  International  Development's  Ecolinks  Program 
(http://www.Ecolinks.org),  which  offers  grants  for  businesses  or 
other  project  leaders  interested  in  partnering  with  local  entities  on 
environmental  projects  in  over  24  countries. 

The  three  countries  profiled  below  represent  the  most 
promising  markets  in  CEE  because  they  have  the  most  devel- 
oped environmental  infrastructures  that  incorporate  govern- 
ment authorities  that  introduce  and  enforce  legislation  and  have 
established  special  environmental  funding  mechanisms  for 
environmental  projects. 

Poland.  Poland,  with  a  population  of  39  million,  is  the  single 
largest  environmental  market  in  CEE.  Dealing  with  air.  soil,  and 
water  pollution  problems  is  a  major  priority  for  the  Polish  gov- 
ernment. After  1990.  environmental  investments  increased  from 
$580  million  to  reach  $2  billion  in  1997.  The  market  lor  pollu- 
tion control  equipment  is  expected  to  continue  to  grow  and  grow 
at  a  faster  pace  over  the  next  few  years.  Despite  difficult  eco- 
nomic condititms.  Poland  has  been  very  successful  in  obtaining 
environmental  financing  through  fees  and  fines  based  on  the 
"polluter  pays"  principle. 

The  most  promising  areas  are  air  pollution  control,  waste- 
water treatment,  waste  disposal,  and  recycling  technology.  The 
United  States  is  the  fourth  largest  supplier  of  environmental 
technologies  to  Poland,  behind  Germany,  Switzerland,  and  Italy. 

The  Polish  environmental  technologies  market  grew  from 
$430  million  in  1997  to  $514  million  in  1999.  Within  that  time 
frame,  imports  grew  from  $3 19  million  to  $390  million,  and  the 
U.S.  share  grew  from  $20  million  to  $22  million. 

The  Czech  Republic.  The  Czech  Ministry  of  Environment 
has  announced  that  in  the  next  7  years,  $15  billion  must  be 
invested  in  environmental  improvements  to  bring  the  Czech 
Republic  into  compliance  with  EU  standards.  It  is  estimated 


that  compliance  with  EU  water  protection  standards  will  cost 
about  $3  billion  and  will  be  achieved  after  2007.  This  will 
require  1,500  new  wastewater  treatment  facilities  to  serve 
municipalities  with  fewer  than  5.000  inhabitants. 

Air  protection,  water  protection,  and  waste  treatment  are  the 
government's  environmental  priorities.  The  Czech  Ministry  of 
Environment  estimates  that  about  $6  billion  needs  to  be  spent 
for  air  protection.  The  Czech  Republic  will  need  to  invest  in 
effective  technologies  for  waste  separation,  environmentally 
friendly  technologies  for  waste  disposal,  waste  minimization 
processes,  and  hazardous  waste  incinerators.  Around  $4  billion 
is  targeted  for  remediation  projects. 

The  Czech  Republic's  environmental  market  grew  from  $668 
million  in  1996  to  $750  million  in  1998.  In  that  time  frame, 
imports  dropped  from  $230  million  in  1996  to  $210  million,  and 
the  U.S.  share  increased  from  $30  million  to  $50  million. 

Hungary.  U.S.  environmental  technologies  have  excellent 
potential  to  penetrate  the  market  along  with  new  manufacturing 
technologies.  The  United  States  is  the  largest  investor  in  Hun- 
gary, with  U.S.  environmental  consulting  companies  and  tech- 
nologies having  earned  a  positive  reputation  from  major  projects. 

Recent  government  regulations,  including  the  Environmen- 
tal Act.  the  Act  on  Water  Management,  the  new  Decree  on  Haz- 
ardous Waste,  and  the  new  Clean  Air  Act,  are  the  primary 
market  drivers.  With  the  privatization  of  several  power,  chemi- 
cal, and  pharmaceutical  companies,  western  investors  are 
bringing  a  higher  level  of  environmental  consciousness  as  well 
as  new  technologies  to  address  environmental  concerns. 

The  Hungarian  environmental  market  grew  from  $65  million . 
in  1997  to  $82  million  in  1999,  In  that  time  frame,  imports  grew  ■ 
from  $55  million  to  $70  million,  and  the  U.S.  share  grew  from^ 
$4.5  million  to  $5.5  million. 

Anne  Novak,  U.S.  Department  of  Commerce,  Office  of  Envi-- 
ronmental  Technologies  Exports,  (202)  482-8178,  October, 
1999. 

International  Environmental  Standards 

The  growing  acceptance  by  companies  of  international  environ 
mental  management  standards  should  lead  to  increased  sales  of 
environmental  technologies.  The  ISO  is  developing  this  family  of  j 
standards,  which  addresses  management  systems,  including.] 
auditing  and  performance  evaluation,  and  the  environmental 
aspects  of  products  in  the  areas  of  life  cycle  assessment  and  label- 1 
ing.  These  standards  have  the  potential  to  exert  a  significant  influ- 
ence on  the  design,  manufacture,  and  marketing  of  products. 
They  also  are  likely  to  affect  the  type  of  environmental  data  gath- 
ered by  businesses  and  the  ways  in  which  those  data  are  commu- 
nicated internally  and  externally.  Although  ISO  14000  standards- 
are  voluntary,  competition  could  in  effect  force  industrywide 
conformance,  as  has  been  the  case  with  the  ISO  9000  series 
(quality  management  systems).  ISO  14001 — the  specification  fori 
an  environmental  management  system  (EMS) — is  the  only  stan-l 
dard  in  the  14000  series  that  is  applicable  to  third-party  certifica- 
tion. An  organization  may  seek  third-party  certification  of  its 
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iiiaiiagcmciil  syslcm  to  meet  a  ivgiilatoiy  ie(.|iiircnieiit  or  a 
demand  tiom  ciislomei  s  and/or  slakelioldei  s  Ibr  independent  ver- 
ification. Ikisinesses  may  benellt  from  implementing  ISO  14001 
in  a  facility  in  any  numher  ol'  ways,  such  as  decreasing;  waste 
through  cirieient  energy  use.  pollution  prevention,  cost  recovery 
recycling,  and  decreased  liability.  HI'A  recogni/es  that  the  imjile- 
luentation  ol  an  HMS  has  the  potential  to  improve  an  organiza- 
tion's environmental  compliance  with  regulatory  requirements; 
however,  at  this  time,  the  agency  is  not  basing  any  regulatory  ini- 
tiatives on  the  use  of  EMSs  or  cerlillcation  to  ISO  14001 . 
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Economic  and  Trade  Trends 


U.S.  International  Trade 


($  billions) 
80 

70 
60 
50 
40 
30 
20 
10 


Exports  — —  Imports  Balance 


1990     1991    1992    1993    1994    1995    1996    1997  1998 

Source  US  Department  of  Commerce  Bureau  of  the  Census.  International  Trade  Administration 


World  Export  Market  Shares 


($  bill(ons) 

^'^  r  B  United  States   |  United  Kingdom   |  France   |  Germany  "1 


40 


30 


1993  1994  1995  1996  1997 

Source  United  Nations,  U  S  Department  of  Commerce,  International  Trade  Aflmmislralion 


Export  Dependence 
and  Import  Penetration 


Output  and  Productivity 


(%) 

50 


40 


30 


20 


10 


I  Exports/shipments    S  Imports/consumption 


1990       1991       1992      1993       1994      1995  1996 

Source  U  S  Department  of  Commerce-  Bureau  of  the  Census.  International  Trade  Administration. 


(1992  =  100)     ~  Industry  productivity        Industry  real  output 
   I  National  real  output    H  National  productivity 


100 


1990       1991       1992       1993       1994      1995  1996 

Source  U  S  Department  nl  Labor,  Bureau  of  Labor  Statistics 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Aerospace 


INDUSTRY  DEFINITION  The  aerospace  industry  includes  aircraft, 
aircraft  engines  and  their  parts,  and  aircraft  equipment  and  other  parts  (SIC 
372)  and  guided  missiles  and  space  vehicles,  propulsion  units  and  parts,  and 
other  parts  and  auxiliary  equipment  (SIC  376). 


jLObal  industry  trends 


lalobal  Economy 

1  October  1999.  the  International  Monetary  Fund  (IMF)  pre- 
licted  that  the  world  economy  would  grow  about  3  percent  in 
1999,  reflecting  a  more  positive  outlook  for  South  Korea,  Thai- 
and,  and  Malaysia  than  was  the  ca.se  for  1998.  This  improve- 
ment offset  the  more  negative  picture  for  Latin  America 
imipared  with  1998.  The  IMF  predicts  that  global  gross 
omestic  product  (GDP)  growth  will  reach  3.5  percent  in  the 
ear  2000.  Japan  was  expected  to  show  an  economic  decline  of 
bout  1  percent  in  1999  and  a  1 .5  percent  gain  in  2()()().  The  IMF 
:port  predicted  that  .South  Korea's  economy  would  expand  6.5 
'ercent  in  1999  and  a  further  5.5  percent  in  2000.  As  a  group, 
le  economies  of  Indonesia,  the  Philippines,  Malaysia,  and 
hailand  were  expected  to  expand  1.4  percent  in  1999  and  3.6 
ercent  in  2000.  The  IMF  believed  that  the  United  States  and 
le  European  Union  would  continue  to  experience  solid  but 
loderate  growth  in  1999  and  2000. 

Industry  experts  anticipate  that  the  number  of  aerospace 
lanufacturers  will  decline  over  the  next  few  years  through 
intinued  consolidation  of  companies.  Key  factors  that  will 
ifluence  future  global  growth  are  rates  of  productivity,  techno- 
>gical  innovation,  international  competition,  investment  in 
■search  and  development,  improvements  in  aviation  infrastruc- 
ire,  levels  of  defense  spending,  and  support  by  governments 
ir  their  aerospace  industries.  The  high  level  of  world  sales  and 
eliveries  of  aircraft  and  aerospace  products  in  1998  and  1999 

expected  to  decrease  to  a  more  normal  level  in  2000  and 
•main  stable  over  the  period  2001-2004. 

Fluctuations  in  the  global  economy  affect  the  U.S.  aerospace 
idustry  because  of  the  importance  of  the  large  civil  aircraft  sec- 
T  to  that  industry.  (Large  civil  aircraft  account  for  about  a  quar- 


ter of  the  total  aero.space  industry's  output.)  Changes  in  passen- 
ger travel  historically  have  been  proportional  to  changes  in  GDP, 
and  demand  for  large  civil  aircraft  is  directly  proportional  to 
demand  for  passenger  travel  (often  with  a  lag  of  3  to  4  years). 

The  currency  crisis  in  Asia  brought  about  a  significant 
retrenchment  by  Asian  airlines,  causing  the  elimination  of 
many  international  llights  and  decisions  to  delay  delivery  or 
cancel  high-value  orders  for  large  commercial  ancraft. 
Another  consequence  of  the  economic  crisis  and  currency 
devaluation  in  eastern  Asia  for  the  aerospace  industry  has 
been  the  reduced  availability  of  funding  for  these  markets 
from  any  source.  Japanese  banks  in  part  also  have  less  capac- 
ity to  lend  then  they  did  previously.  At  the  end  of  1995,  Japan 
had  25  of  the  largest  100  banks  in  the  world.  In  the  period 
1988-1997,  Japanese  banks  provided  some  25  percent  of  the 
new  equipment  financing  raised  by  the  world's  airlines.  As  of 
early  1998,  however,  almost  no  new  funding  commitments 
were  made  by  Japanese  banks.  Other  banks,  especially  Ger- 
man ones,  have  become  more  active  in  aircraft  financing,  but 
they  have  not  filled  the  gap  left  by  the  Japanese,  especially  in 
Asia.  The  potential  for  bad  debt  that  may  materialize  in  Asia 
will  affect  all  banks  active  in  that  region.  In  response  to  the 
declining  availability  of  financing  in  traditional  capital  mar- 
kets, the  Export-Impt)rt  Bank  of  the  United  States  (Ex-im 
Bank)  has  dramatically  increased  its  financial  support  of  U.S. 
aircraft  exports  worldwide.  In  1998,  Ex  Im  Bank  supported 
$2.6  billion  in  U.S.  aircraft  exports,  and  it  expanded  those 
commitments  to  over  $6.6  billion  in  the  first  8  months  of 
1999. 

Industry  Consolidation 

Consolidation  among  major  aerospace  and  defense  companies 
has  proceeded  more  rapidly  in  the  United  States  than  it  has  in 
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other  regions  of  the  world,  such  as  Europe.  After  numerous 
mergers  and  acquisitions,  three  very  large  companies — The 
Boeing  Company,  Lockheed  Martin  Corporation,  and  the 
Raytheon  Company — have  come  to  dominate  the  U.S.  aerospace 
sector.  This  consohdation  has  placed  enormous  pressure  on  aero- 
space component  suppliers.  As  those  suppliers  reposition  them- 
selves, they  aie  being  forced  to  improve  economies  of  scale  and 
reduce  costs.  Recent  mergers  among  major  suppliers  include 
Honeywell-AlliedSignai  and  Hamilton-Sundstraud.  Consolida- 
tion has  been  a  two-edged  sword.  On  the  one  hand,  it  has  boosted 
the  U.S.  aerospace  industry's  international  competitiveness,  bet- 
ter enabling  U.S.  companies  to  win  contracts  overseas.  On  the 
other  hand,  it  has  increased  pressure  to  eliminate  duplicative  jobs. 
Several  merged  companies  have  announced  layoffs. 

Consolidation  of  the  European  aerospace  industry  is  acceler- 
ating as  national  governments  and  aerospace  manufacturers 
acknowledge  the  need  to  integrate  their  defense  and  commercial 
aerospace  sectors  to  reduce  operating  costs  and  become  more 
competitive  with  their  U.S.  counterparts.  European  aerospace 
companies  are  adopting  strategies  to  streamline  processes  and 
increase  their  flexibility  in  outsourcing  aircraft  components. 

In  1997,  the  governments  of  France.  Germany,  and  the 
United  Kingdom  agreed  that  there  was  an  urgent  need  to 
restructure  Europe's  aerospace  and  defense  industries.  In  19^8. 
a  plan  was  signed  to  transform  the  then  four  Airbus  partners — 
British  Aerospace  PLC  (BAe).  Aerospatiale  SA  of  France. 
DaimlerChrysler  Aerospace  AG  of  Germany  (DASA).  and 
Construcciones  Aeronauticas  SA  (CAS A)  of  Spain — into  a  sin- 
gle corporate  entity  (SCE)  by  1999.  This  SCE  is  intended  to 
enhance  cycle  times,  productivity,  protltability.  and  customer 
support  by  consolidating  authority  and  responsibility  for  Airbus 
under  a  single  corporate  management.  This  transformation, 
which  was  set  to  lake  place  on  January  I.  1999.  was  postponed 
indetlnitely  because  of  the  persistent  challenges  oi'  accommo- 
dating the  partners"  divergent  cultural  and  political  concerns, 
especially  the  French  government's  resistance  to  privatizing 
Aerospatiale.  Transport  ministers  from  the  United  Kingdom. 
Germany.  Spain,  and  France  have  called  repeatedly  for  the  four 
partners  in  Airbus  to  accelerate  the  transformation  of  the  con- 
sortium into  an  SCE,  noting  that  it  would  be  easier  for  their 
governments  to  provide  financial  support  for  the  development 
of  the  "super-jumbo"  A.^XX  aircraft  when  the  consortium  is 
transformed  into  a  single  enterprise. 

In  response,  a  series  of  merger  announcements  were  made  in 
1999.  In  October  1999,  DASA  and  Aerospatiale-Matra  agreed 
to  merge  to  form  European  Aeronautic,  Defense  and  Space 
(EADS).  This  followed  earlier  announcements  of  mergers 
between  BAe  and  Marconi  Electronic  Systems  from  Britain's 
General  Electric  Company,  Aerospatiale  and  Matra  Hautes 
Technologies,  and  DASA  and  CAS  A. 

These  mergers  may  help  facilitate  Airbus's  transformation 
into  an  SCE.  With  the  new  makeup  of  Airbus  as  a  German 
and  French-controlled  company  as  a  result  of  the  DASA- 
Aerospatiale-Matra  merger,  it  is  possible  that  BAe  may  seek 
to  sever  its  partnership  status  in  Airbus.  Other  European 
companies  interested  in  joining  Airbus  are  Alenia  of  Italy, 
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Thomson-CSF  and  Dassault  of  France,  and  Saab  of  Sweden. 
The  precise  role  of  these  possible  new  partners  is  unclear. 

DOMESTIC  TRENDS  ) 

The  industry  was  expected  to  have  a  moderate  to  strong  increase 
in  the  value  of  shipments  made  in  1999  compared  with  1998.  . 
The  total  value  of  shipments  by  the  U.S.  aerospace  industry  in  ' 
1998  was  $145  billion,  a  2.2  percent  increase  over  1997.  In  the  ' 
first  half  of  1999,  compared  with  the  same  period  in  1998,  ship-  ,j 
ments  increased  1 .8  percent  and  new  orders  grew  0.8  percent.  ; 
Deliveries  of  complete  civil  aircraft  and  engines  reached  $48  j 
billion  in  1998.  an  increase  of  .^4  percent  over  the  1997  level,  j 
U.S.  aerospace  exports  increased  27  percent  in  1998  compared'' 
with  1997  (see  Table  21-1).  The  top  five  destinations  of  U.S.  ' 
exports  in  1998  are  shown  in  Table  21-2.  U.S.  defense  procure- „ 
inent  in  fiscal  year  (FY)  1998  (including  new  buys,  modifica-r. 
tions,  and  parts)  totaled  $14  billion  for  aircraft  and  $3.8  billion'! 
for  missiles  and  space  equipment.  ,f 

Defense  Industry  I 

Reversing  15  years  of  decline,  total  procurement  from  all  Indus-  p 
try  sectors  by  the  U.S.  Department  of  Defense  (DOD)  in  FY  I 
1998  rose  slightly  to  $128.8  billion,  in  comparison  to  $l28.4j; 
billion  in  1997.  The  total  outlay  was  significantly  lower  than  the  ifi 
peak  of  $163.7  billion  reached  in  1985.  ] 
The  largest  prime  contractors  in  the  U.S.  defense  industry — -ji 
Lockheed  Martin  and  Boeing — were  each  awarded  over  $10  bil- 
lion ui  prime  contracts  in  FY  1998.  The  third  largest,  Raytheon,^ 
received  $5.7  billion  in  prime  contract  awards.  Rounding  out  the 
list  ol  the  top  10  prime  contractors  in  1998  were  General  Dynam-  j 
ic>,  Noilhrop  Grumman,  United  Technologies,  Textron,  Litton 
Industries,  Newport  News  Shipbuilding,  and  TRW  (with  $1 .3  bil- 
lion). 

The  largest  military  aviation  development  program  is  the^ 
mullirole  Joint  Strike  Fighter  (JSF),  which  will  be  produced  foi' 
the  U.S.  Air  Force  and  Marines  and  the  U.S.  and  British  navies 
Three  thousand  JSFs  are  planned  for  manufacture  over  severa  . 
years  to  replace  aging  F-16s  and  other  aircraft.  Competition  foi  « 
the  Idle  of  primary  contractor  for  the  JSF  has  been  narrowed  tcj-i 
Boeing  and  Lockheed  Martin  as  the  program  enters  the  proto'i 
type  and  testing  stages. 

With  the  United  States  accounting  for  46  percent  of  tht 
world's  inventory  of  tactical  combat  aircraft,  the  export  potentia^j 
of  the  JSF  is  envisioned  to  be  high,  although  it  may  not  be  avail'  i 
able  for  exportation  before  the  year  2010.  Foreign  competitioi 
would  come  largely  from  the  newly  developed  Eurofightei 
Typhoon,  Dassault's  Rafale  or  Mirage,  and  Russia's  MiG  am,] 
Sukhoi  combat  aircraft.  ',' 

Other  aircraft  in  various  stages  of  development  includ', 
Lockheed  Martin's  multi-billion-dollar  F-22  Raptor  program  hi 
replace  F-15s,  large  transports  to  replace  the  C-I30s,  and  ne\ 
bombers,  helicopters,  and  refuelers. 

Feming  that  a  single  supplier  could  emerge  in  Europe  an  ! 
resisting  further  domestic  consolidation,  DOD  is  encouragin  > 

II 


ABLE  21-1:    Aerospace  <SIC  372,  376)  Trends  and  Forecasts 

iiillions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000' 

- 

97-98 

98-99 



99-00 

96-00 

Industry  data 

1  alue  of  shipments'' 

131,367 

116,346 

103,316 

100,062 

101,322 

118,505 

144,833 

155,049 

136,195 

22.2 

7.1 

12.2 

7.7 

l  alue  of  shipments  (1992$) 

131,367 

113,815 

98,831 

94,046 

93,799 

107,322 

131,093 

139,355 

122,702 

22.1 

6.3 

12.0 

6.9 

otal  employment  (thousands) 

694 

612 

525 

471 

458 

492 

iroduction  workers  (thousands) 

331 

279 

241 

221 

219 

252 

nverage  hourly  earnings  ($) 

18.74 

19.05 

20.00 

20.37 

21.33 

20.54 

;:apital  expenditures 

3,837 

2,725 

2,363 

2,114 

2,513 

3,120 

I'roduct  data 

.  alue  of  shipments^ 

122,800 

110,312 

97,156 

95,311 

96,222 

112,102 

135,010 

143,103 

126,437 

20.0 

6.0 

11.6 

7.1 

lalue  of  shipments  (1992S) 

122,800 

107,905 

92,937 

89,576 

88,974 

101,692 

121,980 

128,232 

113,599 

19.5 

5.1 

- 11.4 

6.3 

'Tade  data 

alue  of  imports 

12,914 

11,527 

11,642 

10,869 

13,060 

17,205 

22,186 

22,564 

20,835 

29.0 

1.7 

-7.7 

12.4 

alue  of  exports 

43,562 

37,901 

35,761 

31,304 

38,563 

48,175 

61,375 

64,102 

62,367 

27.4 

4.4 

-2.7 

12.8 

Estimate  except  imports  and  exports. 

Estimate. 

Forecast. 

Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
]ource:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


ansatlantic  partnerships.  The  Balkan  war  accelerated  the 
npetiis  for  U.S.  partnerships  with  European  indtistry  steni- 
iing  Ironi  concerns  about  the  existing  technology  gaps  and 
\ck  ot  interoperability  that  hindered  NATO's  effectiveness. 

In  1998.  deliveries  of  new  military  aircraft  to  foreign  ciis- 
miers  rose  to  $3.6  billion,  an  increase  of  57  percent  compared 
>ith  1997.  U.S.  arms  exports  as  measured  by  agreements 
igned  (actual  deliveries  can  lag  seveial  years)  totaled  $7.1  bil- 
lon  in  I99S.  While  the  LInited  States  continued  to  dominate 
lobal  export  markets  with  almost  a  third  of  total  military 


exports  worldwide,  the  market  is  considerably  smaller  than  the 
$.^7  billion  in  sales  reached  in  199.^. 

Developing  countries,  which  can  stage  the  tlercest  competi- 
tion among  military  suppliers,  purchased  some  .$4.6  billion  of 
U.S.  arms  in  1998,  compared  with  $2.4  billion  from  France  and 
less  than  $2  billion  each  from  Germany,  the  Unitetl  Kingdom, 
and  Russia.  Middle  Eastern  countries  such  as  Saudi  Arabia. 
Kuwait,  the  United  Arab  Emirates.  Egypt,  and  Israel  continue  to 
be  some  of  the  largest  purchasers  of  arms,  in  Asia.  Malaysia  led 
with  $2. 1  billion  in  imports.  The  top  recipients  of  arms  deliver- 


ABLE  21-2:    U.S.  Trade  Patterns  in  Aerospace^  in  1998 

nillions  of  dollars;  percent) 

Exports 

Imports 

egion' 

Value' 

Share,  % 

Region'' 

Value' 

Share,  % 

AFTA 

3,490 

6 

NAFTA 

4,531 

20 

atin  America 

2,996 

5 

Latin  America 

892 

4 

/estern  Europe 

23,176 

38 

Western  Europe 

13,589 

61 

apan/Chinese  Economic  Area 

12,891 

21 

Japan/Chinese  Economic  Area 

1,952 

9 

'ther  Asia 

7,277 

12 

Other  Asia 

520 

2 

est  of  world 

11,545 

19 

Rest  of  world 

701 

3 

^dd 

61,375 

100 

World 

22,186 

100 

5p  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

nited  Kingdom 

7,248 

12 

France 

5,539 

25 

apan 

5,922 

10 

United  Kingdom 

4,635 

21 

audi  Arabia 

4,946 

8 

Canada 

4,445 

20 

ermany 

4,100 

7 

Germany 

1,878 

8 

ranee 

4,048 

7 

Japan 

1,841 

8 

SIC  372,  376. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 

ource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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ies  in  I99X  were  Saudi  Aratiia.  Taiwan.  Singapore,  and  South 
Korea. 


U.S.  INDUSTRY  GROWTH  PROJECTIONS 
FOR  THE  NEXT  1  AND  5  YEARS  

Shipments  of  aerospace  products  were  expected  to  increase  in 
value  about  7  percent  in  1999  over  the  1998  level  and  decrease 
about  12  percent  in  2000  compared  with  1999  (see  Table  21-1 ). 
Aerospace  shipments  are  estimated  to  increase  about  3  percent 
per  year  from  2001  through  2004.  U.S.  defense  procurement  in 
FY  1999  was  expected  to  increase  22  percent  for  aircraft  and  1 1 
percent  for  missiles  and  space  vehicles  from  FY  1998  levels.  An 
increase  in  military  procurement  in  FY  2000  suggests  that  the 
decline  in  defense  spending  has  stopped  and  that  such  spending 
will  climb  through  FY  2004. 


AIRCRAFT  AND  PARTS  

The  aircraft  and  parts  industry  (SIC  372)  covers  aircraft  (SIC 
3721),  aircraft  engines  and  engine  parts  (SIC  3724),  and  air- 
craft equipment  and  parts  not  elsewhere  classified  (SIC 
3728). 


DOMESTIC  OUTLOOK  BY  SUBSECTOR 
Aircraft 

This  sector  (SIC  3721 )  consists  of  large  transports,  general  avi- 
ation aircraft,  rotorcraft.  and  unmanned  aerial  vehicles. 

Large  Transports.  The  large  civil  aircraft  sector  includes 
commercial  passenger  and  cargo  aircraft  with  an  operating 
empty  weight  greater  than  15.0(K)  kilograms  and  two.  three,  or 
four  engines.  Passenger  aircraft  in  this  category  can  accommo- 
date at  least  70  passengers.  The  Boeing  Company  is  the  only 
manufacturer  of  such  aircraft  in  the  United  States. 

Economic  growth  is  expected  to  continue  to  be  the  main 
stimulus  for  aircraft  demand.  A  decline  in  economic  grow  th  that 
followed  the  1997-1998  financial  troubles  in  Asia  resulted  in  a 
decrease  in  airline  traffic  in  that  region.  That  decline  had  a  neg- 
ative impact  on  the  airlines"  revenue  and  overall  cash  flow, 
resulting  in  a  decreased  demand  for  aircraft.  However,  nations 
such  as  India  and  China  are  expected  to  experience  growth  in 
air  travel  as  they  climb  the  economic  development  curve. 

In  mid- 1999.  there  were  signs  of  economic  recovery  in  Asia, 
especially  South  Korea.  Singapore,  and  Thailand,  as  those 
countries  began  to  emerge  from  the  Asian  financial  crisis. 
China.  Australia,  and  New  Zealand  continued  to  maintain  stable 
economies,  and  U.S.  and  European  economies  remained  strong. 
Air  travel  remains  brisk,  aging  domestic  fleets  are  being  phased 
out  and  replaced  with  new  planes,  and  overseas  travel  continues 
to  grow.  These  factors  are  expected  to  spur  demand  for  new  air- 
craft over  the  next  5  years. 


Industry  experts  foresee  an  overall  production  downturn  in  i 
the  year  2000.  On  the  basis  of  announced  manufacturing  rates,  j 
1999  was  expected  to  be  the  peak  year  in  total  aircraft  produc- 1 
tion.  with  the  global  industry  delivering  about  920  jets.  The  out-  | 
look  for  2000  is  estimated  to  be  below  1999  levels,  with  about  I 
800  jets  expected  to  be  delivered.  U.S.  production  of  large  civil-  I 
ian  transports  was  expected  to  reach  about  620  aircraft  in  1999 : 
and  about  480  ui  2000  ( see  Table  21-3).  i 

In  the  eariy  years  of  the  twenty-first  century,  technology  ■ 
may  take  a  back  seat  to  efficiency.  Rather  than  creating  entirely 
new  passenger  aircraft  that  will  tly  faster,  higher,  and  farther  on 
less  fuel,  large  aircraft  manufacturers  are  more  likely  to  modify , 
existing  designs;  this  will  reduce  production  costs,  pollutants, s 
and  noise  and  add  more  seats.  Stiff  price  competition  between' 
Boeing  and  Airbus  will  continue. 

U.S.  government  funding  for  aeronautical  research  and^ 
development  decrea.sed  significantly  with  the  cancellation  in^ 
1999  of  the  National  Aeronautics  and  Space  Administration'sSn 
(NASA)  funding  for  the  High  Speed  Research  and  Aviation's 
Subsonic  Technology  programs. 

One  of  the  most  significant  new  influences  on  twenty-first- 
century  aircraft  will  be  the  environment.  Next-generation  and 
future  aircraft  will  be  required  to  meet  new  and  increasingly 
more  stringent  environmental  protection  requirements  for 
engine  emissions  in  keeping  with  the  U.S.  Clean  Air  Act  and  thebt 
Kyoto  Protocol.  j 

Fair  trade  principles  should  stimulate  new  services  in  the! 
twenty-first-century  air  transport  market.  Improved  market^ 
access  would  promote  greater  freedom  for  developing  com-j 
merce.  particularly  among  the  three  largest  trading  partners 
North  America,  Europe,  and  Japan  (see  Tables  21-4  and  21-5). 
Air  traffic  is  expected  to  grow  at  an  average  annual  rate  of  5  per' 
cent  through  2005. 


General  Aviation  Aircraft.  Manufacturers  in  the  general  avi- 
ation sector  produce  fixed-wing  aircraft  for  regional  airline  ser 
vice,  business  transportation,  recreation,  and  specialized  user) 
such  as  ambulance  service,  agricultural  spraying,  and  pile,] 
training.  About  12  companies  in  the  United  States  manufactunj 
general  aviation  aircraft.  The  largest  manufacturers,  measured 
by  number  of  aircraft  produced,  are  Cessna.  Learjet,  Moonejj 
Piper,  and  Raytheon. 

The  General  Aviation  Manufacturers  Association  (GAMA; 
reported  that  in  1998  its  members  had  their  highest  billings  eve 
at  $5.9  billion,  up  26  percent  from  the  level  in  1997.  This  wa|i 
the  third  year  in  a  row  of  record-setting  sales  and  deliveries 
Shipments  of  general  aviation  aircraft  reached  2,213  units,  u 
42  percent  from  1,569  units  in  1997.  Piston-powered  aircral 
shipments  rose  56  percent,  and  those  of  turbine-engine  aircraf 
including  seven  Boeing  Business  Jets,  increased  18  perceni 
Billings  in  the  first  half  of  1999  reached  $3.5  billion, 
increase  of  45  percent  over  the  same  period  in  1998;  unit  shipj 
ments  increa.sed  13  percent  in  that  period.  Units  exported  ij 
1998  increased  19  percent  compared  with  1997  and  remainei 
steady  in  the  first  half  of  1999  compared  with  the  same  perio 
in  1998. 
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ABLE  21-3:    Shipments  of  Complete  U.S.  Aircraft 

nillions  of  current  dollars) 


Civil 


Aircraft  Total 

Total 

L<ii()(!  Ti, 

ral  Aviation 

Rotorcraft 

Military  Total 

Units 

Va  1  u  e 

Units 

Value 

Units 

Va  1  u  e 

Units 

Value 

Units 

Value 

Units 

Value 

J/6 

17,812 

9,299 

16,494 

4,628 

222 

3,078 

15,451 

1.226 

821 

324 

1,318 

4,671 

1977 

19,041 

8,968 

17,907 

4,388 

155 

2,649 

16,904 

1,488 

848 

251 

1,134 

4,580 

1978 

1  U,  1  OD 

18,956 

6,417 

241 

4,308 

17,81 1 

1,781 

904 

328 

996 

3,719 

979 

19,280 

1  c  noQ 

1  D,UZO 

18,443 

10,598 

376 

8,030 

17,048 

2,165 

1,019 

403 

837 

4,430 

!980 

1 4,677 

13,630 

13,037 

387 

9,895 

1 1,877 

2,486 

1 ,366 

656 

1 ,047 

5,892 

981 

11,978 

20,093 

10,916 

13,223 

387 

9,706 

9,457 

2,920 

1,072 

597 

1,062 

6,870 

1982 

6,244 

18,446 

5,085 

8,611 

232 

6,246 

4,266 

2,000 

587 

365 

1,159 

9,835 

983 

4,409 

c  1 ,  /oy 

3,356 

9,773 

262 

8,000 

2,691 

1,470 

303 

1 ,053 

1 1 ,996 

J  984 

3,928 

2 1 ,787 

2,992 

7,700 

185 

5,689 

2,431 

1,681 

376 

330 

936 

14,087 

985 

3,610 

z  /,zDy 

2,691 

10,385 

278 

8,448 

2,029 

1,431 

384 

506 

919 

1 6,884 

986 

3,262 

29,587 

2,155 

11,859 

330 

10,309 

1,495 

1,262 

330 

288 

1,107 

17,728 

987 

3,010 

29,010 

1,800 

12,148 

357 

10,507 

1,085' 

1,364' 

358 

277 

1,210 

16,862 

'988 

ju,yu4 

2,018 

15,860 

423 

13,603 

1,212' 

1,923' 

334 

1 ,305 

15,044 

989 

3,709 

31,962 

2,448 

17,129 

398 

15,074 

1,535 

1,804 

515 

25 1 

1 ,261 

14,833 

990 

3,321 

38,585 

2,268 

24,476 

521 

22,215 

1,144 

2,007 

603 

254 

1 ,053 

14,109 

891 

3,092 

44,657 

2,181 

29,035 

589 

26,856 

1,021 

1,968 

571 

211 

911 

15,622 

992 

2,585 

47,397 

1,832 

30,732 

567 

28,750 

941 

1,840 

324 

142 

753 

16,665 

993 

2,585 

41,166 

1,630 

26,390 

408 

24,133 

964 

2,144 

258 

113 

955 

14,776 

-'b94 

2,309 

36,568 

1,545 

20,666 

309 

18,124 

928 

2,357 

308 

185 

764 

15,902 

n'i5 

2,436 

33,658 

1,625 

18,299 

256 

15,263 

1,077 

2,842 

292 

194 

811 

15,359 

996 

2,235 

36,247 

1,677 

20,884 

269 

17,564 

1,130 

3,127 

278 

193 

558 

15,363 

)S97 

2,777 

45,883 

2,289 

30,715 

374 

25,810 

1,569 

4,674 

346 

231 

488 

15,168 

998 

3,554 

55,398 

3,112 

41,776 

559 

35,890 

2,213 

5,646 

363 

252 

419 

13,610' 

999' 

3,700 

60,140 

3,185 

45,340 

620 

39,000 

2,220 

6,140 

345 

200 

515 

14,800 

000' 

3,574 

48,057 

3,059 

33,057 

480 

26,600 

2,240 

6,260 

339 

197 

515 

15,000 

Includes  fixed-wing  aircraft  over  15,000  kilograms  of  empty  weight,  including  all  jet  transports  plus  the  turboprop-powered  Lockheed  L-lOO  and  the  Boeing 

iisiness  Jet,  which  is  based  on  the  fuselage  of  the  737-700.  To  prevent  duplication,  the  Boeing  Business  Jets  are  subtracted  from  the  General  Aviation  Manu- 

icturers  Association's  shipments. 

Excludes  off-the-shelf  military  aircraft. 

Revised. 

Estimated. 

Forecast. 

ource:  U.S.  Department  of  Commerce;  International  Trade  Administration  (ITA);  Bureau  of  the  Census;  Department  of  Defense;  General  Aviation  Manufactur- 
rs  Association  (GAMA);  Aerospace  Industries  Association;  and  company  reports.  Estimates  and  forecasts  by  ITA. 


Tlieie  are  several  programs  to  revitalize  the  U.S.  general  avi- 
tion  industry.  One  is  the  Advanced  General  Aviation  Transport 
Aperiments  (AGATE)  program  initiated  by  NASA  in  1994.  The 
\GATE  ConsotliuiTi  is  a  cost-sharing  industry-university- 
ovemment  partnership — which  includes  the  Federal  Aviation 
vdministration  (FA A)  as  well  as  NASA's  Langley  Research 
enter — to  develop  affordable  new  technologies,  industry  stan- 
ards,  and  certification  methods  for  airfraiTie.  cockpit,  flight 
uining  systems,  and  airspace  infrastructure  for  next-generation 
ingle-pilot,  four-  to  six-passenger,  near-all-weather  light  air- 
lunes.  The  latest  initiative  is  called  the  "highway  in  the  sky,"  a 
ockpit  display  system  that  includes  a  computer-drawn  highway 
lat  the  pilot  follows  to  a  preprogrammed  destination.  The  dis- 
lays  and  other  equipment  will  provide  intuitive  situational 
vvareness  and  enough  information  for  a  pilot  to  perform  safely. 
.  ith  a  reduced  workload,  in  nearly  all  weather  conditions. 

Business  aviation,  one  of  the  most  important  segments  of 
eneral  aviation,  consists  of  companies  and  individuals  that  use 
ircraft  as  tools  to  conduct  their  business.  Business  aircraft  are 
'^ed  by  all  types  of  people  and  companies,  from  individuals  who 


fly  rented,  single-engine,  piston-powered  aiiplanes  to  sales  or 
management  teams  from  the  largest  multinational  coiporations, 
many  of  which  own  fleets  of  multiengine,  turbine-powered 
aircraft  and  employ  their  own  flight  crews,  maintenance 
technicians,  and  other  aviation  support  personnel.  The  number 
of  flight  departments  in  U.S.  businesses  grew  nearly  2.^  percent 
from  6,747  in  1993  to  8,236  in  1998.  Although  the  overwhelm- 
ing majority  of  business  aircraft  missions  are  conducted  on 
demand,  some  companies  have  scheduled  operations,  known  as 
coiporate  shuttles,  that  essentially  are  in-house  airlines.  Most 
corporations  that  operate  business  aircraft  use  modern  multi- 
engine  turbine-powered  jets,  turboprops,  or  turbine  helicopters 
that  are  certified  to  the  highest  applicable  transpoiT-category 
standards. 

Aircraft  built  specifically  for  business  use  vary  from  four- 
seat,  short-range,  piston-powered  airplanes  to  two-  and  three- 
engine  corporate  jets  that  can  carry  up  to  19  passengers  nearly 
7,()()()  miles  nonstop.  Some  companies  even  use  airline-type 
jets,  including  the  Boeing  Business  Jet.  which  uses  the  fuselage 
of  the  737-700  airliner  and  the  wings  and  landing  gear  of  the 
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TABLE  21-4:    U.S.  Exports  of  Aerospace  Vehicles  and  Equipment 

(millions  of  current  dollars;  number  of  units;  metric  tons) 


1993 


1994 


1995 


1996 


1997' 


1998 


Units 

Value 

Units 

Value 

Units 

Value 

Units 

Value 

Units 

Value 

Units 

Value 

Aerospace  vehicles  and  equipment,  total 

39,334 

37,357 

33,275 

40,272 

50,575 

63,994 

Total  Aircraft 

21,279 

18,810 

13,852 

18,984 

25,560 

35,248, 

Civilian  aircraft 

19,821 

17,718 

12,251 

15,160 

23,164 

31,427, 

Under  4,536  kg  unladen  weight,  new 

486 

227 

436 

270 

504 

296 

507 

343 

492 

475 

528 

345 

4,536-15,000  kg  unladen  weight,  new 

58 

324 

66 

331 

56 

306 

52 

257 

83 

486 

79 

486, 

Over  15,000  kg  unladen  weight,  new 

278 

18,146 

222 

15,931 

137 

10,606 

172 

13,624 

252 

21,028 

375 

29,168 

Rotorcraft,  new 

171 

119 

159 

83 

208 

170 

214 

212 

259 

208 

238 

148- 

Used  or  rebuilt 

696 

996 

640 

1,097 

614 

858 

547 

715 

519 

959 

506 

1,270 

Nonpowered  aircraft 

9 

7 

15 

8 

8 

10. 

Military  aircraft 

629 

1,458 

436 

1,093 

520 

1,601 

428 

3,824 

416 

2,397 

364 

3,821 

New 

517 

1,403 

348 

826 

462 

1,539 

316 

3,549 

360 

2,297 

269 

3,608/ 

Used  or  rebuilt 

112 

55 

88 

266 

58 

62 

112 

275 

56 

99 

95 

213, 

Aircraft  engines  and  parts 

6,212 

6,402 

6,144 

6,829 

8,575 

10,537c 

Piston  engines  and  parts 

283 

317 

360 

336 

427 

409,' 

Complete  engines,  new  and  used 

7,582 

114 

6,679 

143 

7,885 

147 

7,528 

144 

17,749 

229 

10,923 

198; 

Engine  parts 

169 

174 

213 

192 

198 

212 

Turbine  engines  and  parts 

5,929 

6,086 

5,784 

6,493 

8,149 

10,128, 

Complete  engines,  new  and  used 

17,028 

2,406 

4,950 

2,484 

7,025 

1,802 

8,638 

2,136 

11,028 

2,275 

12,198 

3,365< 

Engine  parts 

3,523 

3,601 

3,982 

4,357 

5,874 

6,763 

Propellers,  rotors,  and  parts 

307 

306 

2,584 

334 

2,974 

426 

3,360 

500 

3,157 

597, 

Landing  gear  and  parts 

336 

313 

3,138 

386 

4,321 

527 

4,997 

559 

7,325 

97G' 

Aircraft  parts  and  accessories  not  elsewhere  classified 

8,316 

8,717 

9,238 

10,374 

11,793 

13,02f! 

Avionics 

646 

673 

673 

778 

871 

1.02:) 

Flight  simulators  and  parts 

197 

232 

1,714 

122 

2,056 

166 

2,044 

184 

3,738 

26fl 

Guided  missiles  and  parts 

1,233 

1,096 

1,467 

1,187 

1,144 

922; 

Space  vehicles  and  parts 

277 

240 

220 

976 

1,083 

l,12fei 

Missile  and  space  vehicle  propulsion  units  and  parts 

6 

18 

42 

24 

9 

1( 

'  Revised  from  previously  published  data.  Revisions  to  trade  data  based  on  U.S.  Bureau  of  the  Census,  Historical  Summary  1989-1993  and  1992-1998. 
NOTE:  Totals  do  not  correspond  to  SIC-based  trade  statistics  because  of  slightly  broader  coverage.  Details  may  not  add  to  totals  due  to  rounding. 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


7.^7-8()().  A  rapidly  growing  alternative  to  full  ownership  is 
fractional  ownership,  by  which  companies  or  individuals  own  a 
fraction  of  an  aircraft  and  receive  inanagenienl  and  pilot  ser- 
vices associated  with  the  aircraft's  operation.  Growth  in  this 
area  has  been  phenomenal.  In  1986,  there  were  four  owners  of 
fractionally  held  aircraft;  by  1993,  there  were  89.  From  1997  to 
1998,  the  number  of  companies  using  fractional  ownership 
grew  over  50  percent  from  743  to  1 , 1 25. 

World  deliveries  of  turbine-powered  business  airplanes  were 
expected  to  reach  about  760  units  in  1999  and  increase  slightly 
to  about  770  units  in  the  year  2000.  Deliveries  are  expected  to 
decrease  each  year  through  2004  until  they  reach  about  680  air- 
craft a  year. 

Regional  Jets.  A  number  of  definitions  for  regional  aircraft 
exist,  from  that  of  the  FAA,  which  defines  regional  aircraft  as 
aircraft  with  fewer  than  60  seats,  to  the  definition  used  by  U.S. 
Regional  Airline  Association  (RAA).  which  defines  them  as 
the  aircraft  used  by  "the  97  regional  airlines  in  the  United 
.States  provid|ing]  short-haul  scheduled  passenger  and  freight 
service  using  turboprop  and  small  turbofan  powered  airplanes 
connecting  small-  and  medium-sized  communities  with  larger 
cities  and  hub  airports."  The  RAA  definition  is  more  expan- 
sive than  that  of  the  FAA  because  it  includes  aircraft  with  up 
to  100  seats. 


Fairchild  Aerospace  (which  acquired  Dornier  of  Germany 
and  Raytheon  Aircraft  are  the  only  U.S.  manufacturers  o 
regional  aircraft.  Raytheon's  1900  turboprop  aircraft  covers  th 
market  for  regional  aircrafi  with  19  seats.  Fairchild  Aerospace- 
based  in  San  Antonio,  TX,  manufactures  a  range  of  aircraft  pre 
duced  both  in  the  United  States  and  in  Germany,  including  ihi 
Metro  23  and  Dornier  228,  turboprops  that  .seat  19  passengers 
the  Dornier  328,  a  turboprop  that  seats  32  passengers;  an 
Fairchild  jets  seating  32,  44.  55  to  63,  70  to  85,  and  85  to  10:' 
passengers,  depending  on  the  model  and  configuration. 

Competing  against  the  two  U.S.  manufacturers  are  Borr; 
hardier  of  Canada  (Regional  let  and  the  Dash  8-100/200j 
Embraer  of  Brazil  (EMB- 1 20  and  the  ERJ 145),  Aerospatiale  qi 
France  and  Alenia  of  Italy  ( ATR72  and  ATR42),  and  BAe  of  thu 
United  Kingdom  (BAel46/RJ85,  the  J31/32.  and  the  J41 ).  , 

The  U.S.  market  for  regional  aircraft  has  changed  markedli 
in  the  last  decade,  especially  after  the  introduction  of  Bon 
bardier's  Regional  Jet  (RJ),  which  provided  regional  airline 
with  an  aircraft  that  offered  the  opportunity  to  service  longd 
routes  at  greater  speeds.  Pairing  turboprops  with  regional  je; 
has  sparked  the  expansion  of  regional  airlines,  as  has  tf^ 
strength  of  the  U.S.  economy  and  the  reliance  of  many  U.S.  aij 
lines  on  a  hub-and-spoke  network.  The  overall  outlook  f<l 
regional  aircraft  is  optimistic,  although  demand  for  smaller  ai 
craft  in  the  15-  to  39-seat  range  is  expected  to  decline  over  tl 
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I<ABLE  21-5:    U.S.  Imports  of  Aerospace  Vehicles  and  Equipment 

nillions  of  current  dollars;  number  of  units;  metric  tons) 


1993  1994  1995  1996  1997'  1998 


Units 

Value 

Units 

Value 

Units 

Value 

Units 

Value 

Units 

Value 

Units 

Value 

'lospace  vehicles  and  equipment,  total 

12,495 

12,648 

12,050 

14,163 

18,773 

24,172 

itdl  aircraft 

3,809 

3,722 

3,655 

3,947 

4,562 

7,058 

Civilian  Aircraft 

3,798 

3,698 

3,589 

3,920 

4,545 

7,047 

Under  4,536  kg  unladen  weight,  new 

143 

39 

163 

25 

213 

28 

278 

30 

252 

22 

257 

29 

4,536-15,000  kg  unladen  weight,  new 

130 

1,210 

152 

1,673 

157 

1,506 

209 

2,144 

206 

2,531 

271 

3,638 

Over  15,000  kg  unladen  weight,  new 

55 

2,078 

35 

1,137 

23 

1,050 

19 

823 

23 

919 

67 

2,405 

:  Rotorcraft,  new 

156 

225 

215 

317 

206 

300 

183 

361 

241 

461 

274 

536 

'  Powered,  used  or  rebuilt 

246 

245 

313 

545 

258 

703 

275 

560 

298 

609 

309 

436 

Nonpowered  aircraft 

1 

1 

3 

3 

2 

3 

Military  aircraft 

11 

24 

66 

26 

18 

11 

Powered,  new 

36 

7 

54 

16 

122 

64 

47 

20 

58 

3 

143 

3 

Powered,  used  or  rebuilt 

33 

2 

42 

6 

41 

1 

9 

5 

22 

1 1 

20 

5 

Nonpowered  aircraft 

2 

2 

2 

2 

3 

3 

iiiTcift  engines  and  parts 

5,235 

5,254 

4,711 

5,656 

7,714 

9,637 

Piston  engines  and  parts 

76 

146 

127 

168 

174 

190 

Complete  engines,  new  and  used 

2,511 

28 

4,480 

84 

4,781 

54 

5,735 

70 

3,458 

47 

3,359 

43 

i  ngine  parts 

47 

62 

72 

98 

127 

147 

h'6action  engines,  turbines  and  parts 

5,159 

5,108 

4,584 

5,488 

7,540 

9,447 

Complete  engines,  new  and  used 

2,423 

2,568 

2,298 

2,672 

2,752 

1,774 

5,964 

1,937 

4,247 

2,949 

3,641 

4,019 

Engine  parts 

2,590 

2,436 

2,810 

3,551 

4,590 

5,428 

opellers,  rotors,  and  parts 

22 

26 

162 

33 

195 

51 

258 

46 

435 

49 

Hiding  gear  and  parts 

57 

64 

609 

70 

923 

129 

1,226 

173 

1,608 

224 

ifcraft  parts  and  accessories  not  elsewhere  classified 

2,639 

2,661 

2,782 

3,553 

4,979 

6,007 

\/ionics 

458 

472 

567 

599 

699 

646 

lyht  simulators  and  parts 

75 

144 

323 

56 

391 

64 

550 

99 

1,123 

269 

iiided  missiles  and  parts 

108 

88 

96 

113 

110 

97 

ice  vehicles  and  parts* 

138 

263 

111 

81 

345 

185 

■  sile  and  space  vehicle  propulsion  units  and  parts 

1 

1 

2 

17 

46 

10 

Revised  from  previously  published  data.  Revisions  to  trade  data  based  on  U.S.  Bureau  of  the  Census,  Historical  Summary  1989-1993  and  1991-1997. 
Category  does  not  include  materials  imported  by  NASA  for  launching  into  space. 

OTE:  Totals  do  not  correspond  to  SIC-based  trade  statistics  because  of  slightly  broader  coverage.  Details  may  not  add  to  totals  due  to  rounding, 
ource:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


e,\t  20  years.  Steady  growth  is  anticipated  for  turboprop  air- 
raft  in  the  60-  to  99-seat  category.  Demand  for  jets  in  the  40- 
)  59-seat  category  is  expected  to  continue  the  current  strong 
rowth.  The  strongest  growth  is  predicted  in  the  70-.seat  jet 
lass  as  larger  regional  aircraft  capture  the  mediuin-  and  long- 
aul  route  segment  of  the  U.S.  market. 

'otorcraft.  Rotorcraft  include  heHcopters — vertical  takeoff 
nd  landing  aircraft  ( VTOL) — and  tiltrotor  or  other  aircraft  that 
dw  take  off  vertically  as  a  helicopter  and  fly  horizontally  as  an 
irplane.  Some  of  the  special  uses  of  VTOL  aircraft  are  oil  rig 
nd  pipeline  construction,  power  line  construction,  logging, 
ansporting  crews  to  offshore  oil  rigs,  law  enforcement,  fire 
ghting,  search  and  rescue,  emergency  medical  service  (EMS), 
nd  electronic  news  gathering  (ENG). 

in  1998,  U.S.  manufacturers  shipped  363  civil  helicopters — 
94  piston  and  69  turbine — valued  at  $252  million,  up  from  346 
nits  worth  $231  million  in  1997,  an  increase  of  9  percent.  The 
clicopter  industry  faces  a  number  of  problems,  including 
jcess  to  heliports,  high  operating  costs,  an  increasing  shortage 
f  realistic  access  to  airspace,  the  release  of  surplus  military 
elicopters  in  the  civil  marketplace,  and  the  use  of  helicopters 
wned  by  public  operators,  which  compete  for  services  pro- 
ided  by  private  operators.  Despite  these  handicaps,  the  heli- 


copter industry  is  likely  to  grow  because  of  its  outstanding 
safety  record,  the  variety  of  missions  unique  to  helicopters, 
newly  improved  models,  corporate  mergers  and  acquisitions, 
strong  sales  of  new  and  used  helicopters,  and  a  new  focus  on 
controlling  inaintenance  and  operation  costs. 

In  February  1999,  The  Boeing  Company  sold  its  light  heli- 
copter product  lines  to  MD  Helicopters  Holding,  a  subsidiary  of 
RDM  Holding  of  the  Netherlands.  The  Federal  Trade  Commis- 
sion had  objected  to  Boeing's  previous  attempt  to  sell  those  pro- 
grams to  Bell  Helicopter  Textron. 

Bell  Boeing  delivered  the  first  production  V-22  Osprey 
tiltrotor  aircraft  to  the  U.S.  Marine  Corps  in  May  1999.  It  was 
the  first  of  1 1  V-22s  to  be  assigned  for  pilot  training;  the  balance 
of  the  360  Ospreys  will  be  delivered  later.  After  the  second  air- 
craft is  delivered,  production  will  shift  from  the  facility  near 
Fort  Worth,  TX.  to  a  new  factory  near  Amarillo,  TX.  The  U.S. 
Air  Force's  Special  Operations  Command  has  ordered  50  V22s, 
and  the  U.S.  Navy  plans  to  buy  48.  The  U.S.  Army  may  be 
reconsidering  its  1987  decision  to  drop  out  of  the  V-22  pro- 
gram. The  Osprey  is  more  survivable  than,  carries  twice  as 
many  troops  as,  and  is  twice  as  fast  as  the  UH-60  helicopter. 

Unlike  the  V-22,  the  nine-passenger  Bell  Agusta  BA609  (a 
U.S.-Italian  joint  venture)  civil  tiltrotor  is  pressurized  to  travel 
above  the  weather.  The  first  delivery  is  expected  in  the 
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2()()4-2()()5  lime  frame.  After  the  first  four  prototypes  are  com- 
pleted, production  will  shift  to  the  new  plant  near  Amarillo. 

Unmanned  Aerial  Vehicles.  A  number  of  unmanned  aerial 
vehicles  (UAVs)  exist,  both  domestically  and  internation- 
ally. Their  payload  capability,  accommodations  (volume  and 
environment-temperature  maintenance,  electrical  support,  and 
sensors  provided),  mission  profile  (altitude,  range,  and  dura- 
tion), and  command,  control  (how  much  control  is  required  by 
operator  and  how  much  of  its  operations  can  be  prepro- 
grammed), and  data  acquisition  capabilities  vary  significantly. 
DOD  promoted  research  on  UAVs  in  the  late  198()s  and  well 
into  the  1990s  as  reconnaissance  platforms  to  prevent  the  risk  of 
death  or  capture  of  a  flight  crew.  Routine  civil  access  to  these 
various  UAV  assets  is  at  an  early  stage. 

NASA,  through  its  Dryden  Flight  Research  Center,  is 
involved  in  the  Environmental  Research  Aircraft  and  Sensor 
Technology  (ERAST)  program,  which  has  been  developing 
high-altitude  and  long-endurance  UAVs  that  will  go  slower, 
higher,  and  longer.  The  goal  of  ERAST  is  to  develop  aeronauti- 
cal technologies  that  will  lead  to  a  new  family  of  UAVs  that  will 
tly  at  subsonic  speeds — as  slow  as  24  kilometers  per  hour — at 
altitudes  as  high  as  30  kilometers  for  continuous  missions  as 
long  as  96  hours.  A  recent  product  of  this  program  is  a  solar- 
powered  UAV  with  a  75-meter  wingspan  that  is  designed  to 
remain  in  the  stratosphere  for  months  at  a  time. 

Growth  and  Trade  Projections  for  Aircraft 

While  10-  and  2()-year  forecasts  look  good  for  the  world  air- 
craft market,  the  next  ."S  years  do  not  hold  similar  promise.  The 
value  of  U.S.  aircraft  shipments  was  expected  to  increase  8.S 
percent  in  1999  over  1998  and  then  decrease  20  percent  in 


TABLE  21-6:    Aircraft  (SIC  3721)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


2000  (see  Table  2 1  -6).  Shipments  are  expected  to  decline  about 
2  percent  a  year  from  2000  through  2004.  In  part,  this  is  due  to 
a  lack  of  growth  in  economies  in  northeastern  Asia,  which  is  a 
major  market  for  twin-aisle  (wide-body)  commercial  aircraft. 
Regional  jets  (those  with  fewer  than  100  seats)  are  in  strong 
demand  for  new  routes  and  are  replacing  single-aisle  commer- 
cral  and  turboprop  aircraft  on  current  routes.  Since  U.S.  manu-i 
facturers  represent  only  a  small  share  of  the  regional  jet  marketi 
and  capacity,  they  could  be  affected  adversely  by  Asian  air-(; 
lines"  decisions  to  reduce  aircraft  size  as  they  purchase  new  air-:^  n 
craft.  U.S.  helicopter  and  general  aviation  production  also>j  i 
seemed  to  be  peaking  in  1999.  j  s! 

Aircraft  Engines  and  Engine  Parts  i  L 

Prospects  for  future  sales  of  U.S. -manufactured  aircraft  engine;  i''' 
'"hushkits"  and  replacement  engines  suffered  a  setback  with  the-  i 
adoption  by  the  European  Union  (EU)  in  April  1999  of  legisla-' 
tion  aimed  at  restricting  the  operation  of  aircraft  modified  with^  |il 
that  equipment.  The  regulation  is  scheduled  to  take  effect  iri 
May  2000.  It  freezes  at  current  levels  the  number  of  hushkittec 
and  certain  reengined  aircraft  that  may  be  registered  and  oper-'lrju 
ated  in  the  EU  even  though  those  aircraft  are  compliant  with  thtS  ; 
most  recent  and  stringent  aircraft  noise  standards  established  bji  M 


the  International  Civil  Aviation  Organization  (ICAO) 

No  aircraft  manufactured  in  Europe  are  affected  by  the  regu^i 
lation.  The  restrictions  fall  on  U.S.  manufacturers  and  othe:|. 
U.S.  companies  that  produce  and  install  hushkits  and  replacel: 
ment  engines.  The  EU  legislation  also  affects  U.S.  air  carrierstn 
whose  fleets  contain  many  more  hushkitted  and  reengined  air] 
craft  than  do  European  carriers.  The  restrictions  imposed  by  thii 
regulation  reduce  the  market  for  noise-moditled  aircraft  antii 
thus  the  resale  value  of  such  aircraft.  As  of  November  1999,  tb 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-OC 

Industry  data 

Value  of  shipments^ 

62,940 

55,120 

50,970 

47,028 

47,313 

56,843 

67,140 

73,030 

58,250 

18.1 

8.8 

-20.2 

5.3 

Value  of  shipments  (1992$) 

62,940 

53,775 

48,131 

42,909 

41,870 

49,688 

58,638 

63,339 

50,433 

18.0 

8.0 

-20.4 

4.8 

Total  employment  (thousands) 

265 

241 

218 

189 

188 

204 

Production  workers  (thousands) 

122 

104 

92.9 

84.0 

84.5 

98.6 

Average  hourly  earnings  ($) 

20.00 

19.90 

20.75 

22.15 

23.12 

21.32 

3 

Capital  expenditures 

1,660 

1,154 

877 

586 

622 

785 

! 

Product  data 

Value  of  shipments^ 

56,569 

51,006 

46,814 

44,457 

44,584 

51,026 

61,595 

67,000 

53,440 

20.7 

8.8 

-20.2 

4.6 

Value  of  shipments  (1992$) 

56,569 

49,762 

44,206 

40,563 

39,455 

44,603 

53,795 

58,109 

46,268 

20.6 

8.0 

-20.4 

4.1 

Trade  data 

Value  of  imports 

3,921 

3,738 

3,809 

3,557 

3,948 

4,669 

6,939 

7,000 

6,550 

48.6 

0.9 

-6.4 

13.5 

Value  of  exports 

26,419 

21,306 

18,831  _ 

13,614 

18,970 

25,509 

35,248 

36,000 

35,000 

38.2 

2.1 

-2.8 

16.51 

HB.: 


'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 
Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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liiited  States  was  coiitiiuiing  to  seek  the  l^U's  witlidiawal  ol  its 
•milation. 

One  program  designed  to  revitalize  the  U.S.  general  aviation 
iidustry.  the  GAP  I'rogram,  has  implications  for  maniitactnrers 

;lf  small  aircraft  engines.  Managed  out  of  NASA's  Cilenn 
csearch  Center,  this  program  is  coordinated  by  the  FAA  and 
crlornted  it)intly  by  NASA  and  Conlractor-I.ed  Project  Teams 
ormed  by  industry.  The  goal  of  GAP  is  to  develop  affordable 

-iropulsion  systems  for  general  aviation  light  aircraft  and  con- 
ists  of  two  elements.  The  goal  of  the  Intermittent  Combustion 
Engine  Element  is  to  reduce  engine  prices  in  half  while 
Libstantially  improving  reliability,  maintainability,  ease  of  use, 
nd  passenger  comfort.  The  primary  goal  of  the  Turbine  Engine 
Element  is  to  reduce  the  price  of  small  turbine  engines  by  a  fac- 
irof  10. 

On  the  military  side  there  is  the  Integrated  High  Perft)r- 
lance  Turbine  Engine  Technology  (IHPTET)  Initiative,  a  joint 
)OD-NASA-industry  effort  to  provide  significant  perfor- 
lance  and  operational  improvements  for  current  and  future 
jiiiiitary  engines.  IHPTET  is  considered  a  model  program 
ecause  the  technology  it  is  developing  is  dual-use  technology. 

9rowth  and  Trade  Projections  for  Aircraft 
ingines  and  Parts 

[  he  value  ot  shipments  in  the  aircraft  engine  and  parts  indus- 
\  was  expected  to  increase  about  10  percent  in  1999.  Ship- 
icnts  are  expected  to  remain  level  through  2004  as  the  market 
>r  regional  jets  replaces  that  for  twin-aisle  commercial  air- 
raft.  Exports  increased  about  23  percent  in  1998  compared 
.  ith  1997  and  were  expected  to  increase  0.7  percent  in  1999 
^ce  Table  21-7)  as  regional  Jets  are  being  manufactured  out- 
ide  the  United  States,  Foreign  production  of  regional  jets  is 


expected  lo  absorb  some  of  the  parts  previously  consumed  by 
domestic  produceis. 

Aircraft  Parts  and  Equipment 

The  aircraft  parts  and  equipment  subsector  (SIC  .^72X)  covers 
parts  and  ec|uipment  other  than  engines  and  their  parts.  Il 
excludes  avionics — navigation  and  communications  equip- 
ment for  aircraft.  Some  of  the  products  included  are  fuselage 
assemblies,  wing  assemblies  and  parts,  rudders,  landing  gear, 
wheels,  brakes,  fuel  tanks,  propellers  and  rotors,  and  their 
parts.  Other  equipment  covered  includes  dusting  and  spray- 
ing equipment,  ejector  seat  devices,  and  aircraft  arresting 
device  systems.  Small  individual  parts  are  included  in  SICs 
other  than  M2  and  376  but  are  not  covered  elsewhere  in  this 
publication. 

Electronic  commerce  has  come  to  U.S.  aerospace  industry 
manufacturers  and  distributors  of  aircraft  parts,  including  some 
engine  parts.  Suppliers  to  major  aerospace  contractors  increas- 
ingly may  contact  their  customers  and  suppliers  on  the  Internet. 
Aircraft  owners  and  mechanics  may  order  parts  at  an  increasing 
number  of  Web  sites. 

A  central  concern  of  U.S.  manufacturers  of  ancraft  parts  and 
equipment  is  the  apparent  trend  among  U.S.  airframe  produc- 
ers, both  civil  and  military,  lo  st>urce  more  components  off- 
shore. Parts  suppliers  and  labor  unions  charge  that  the  increased 
foreign  content  of  "U.S.""  aircraft  deprives  them  of  contracts  and 
jobs.  Manufacturers  of  airframes  and  major  components  (such 
as  engines)  justify  offshore  sourcing  as  a  necessary  element  in 
maintaining  access  to  foreign  markets  for  complete  aircraft. 
U.S.  airframe  manufacturers  also  cite  the  substantial  number  of 
components  U.S.  parts  producers  provide  to  foreign  airframe 
manufacturers. 


ABLE  21-7:    Aircraft  Engines  and  Engine  Parts  (SIC  3724)  Trends  and  Forecasts 

^  inillions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994        1995        1996        1997        1998'       1999'       2000'      97-98     98-99     99-00  96-00" 


1  idustry  data 

E  alue  of  shipments- 
alue  of  shipments  (1992$) 
otal  employment  (thousands) 
reduction  workers  (thousands) 
•verage  hourly  earnings  ($) 
apital  expenditures 

'roduct  data 

alue  of  shipments- 

alue  of  shipments  (1992$) 

rade  data 

alue  of  imports 
alue  of  exports 


22,408 

18,946 

16,584 

17,519 

18,769 

22,660 

27,700 

28,550 

26,300 

22.2 

3.1 

-7.9 

8.8 

22,408 

18,538 

15,855 

16,450 

17,315 

20,525 

24,977 

25,582 

23,524 

21.7 

2.4 

-8.0 

8.0 

120 

103 

84.2 

76.3 

75.1 

82.9 

66.5 

53.6 

45.5 

41.9 

41.4 

48.1 

17.25 

17.15 

18.79 

18.17 

19.98 

19.60 

598 

440 

435 

475 

485 

669 

20,933 

17,995 

15,218 

15,811 

17,017 

20,096 

25,320 

26,080 

24,000 

26.0 

3.0 

-8.0 

9.0 

20,933 

17,608 

14,549 

14,846 

15,698 

18,203 

22,831 

23,369 

21,467 

25.4 

2.4 

-8.1 

8.1 

5,745 

5,244 

5,269 

4,699 

5,644 

7,693 

9,605 

9,590 

8,800 

24.9 

-0.2 

-8.2 

11.7 

6,639 

6,205 

6,422 

6,101 

6,780 

8,532 

10,476 

10,550 

10,300 

22.8 

0.7 

-2.4 

11.0 

Estimate  except  imports  and  exports. 

Estimate. 

Forecast. 

Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
•ource:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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Growth  and  Trade  Projections  for  Aircraft 
Parts  and  Equipment 

As  with  engine  and  parts  manufacturers,  U.S.  deliveries  of  air- 
craft parts  and  equipment  were  expected  to  rise  in  1999  com- 
pared with  1998  (see  Table  21-8)  but  remain  stable  for  the 
period  2()0()-2()()4.  During  the  latter  period,  exports  should  rise 
about  2  percent  per  year  as  foreign  regional  jet  aircraft  manu- 
facturers" requirements  increase,  partially  offsetting  decreased 
demand  by  U.S.  aircraft  manufacturers. 

Air  Traffic  Control  and  Navigation 

This  section  covers  air  traffic  control  equipment  and  ser\  ices, 
radar,  aeronautical  instruments,  equipment,  and  navigational 
services.  The  air  traffic  control  ( ATC)  sector  encompasses  ATC 
equipment  and  service  providers,  airlines,  telecommunications 
companies,  satellite  service  providers  and  other  data-link  sys- 
tems, and  aiiports.  The  ICAO  estimated  that  more  than  $10  bil- 
lion would  be  spent  on  global  ATC  communications.  na\  igation 
equipment,  surveillance,  and  control  center  systems  in  1999. 
This  was  a  significant  increase  over  1998.  when  aviation 
telecommunications  and  satellite  service  providers  and  other 
data-link  providers  spent  just  over  S.'i..'^  billion  on  dedicated 
ATC  systems  and  equipment. 

The  Air  Traffic  Control  Association  (ATCA)  has  projected 
that  worldw  ide  demand  for  ATC  equipment  and  serv  ices  in  the 
period  2()()()-2()l()  will  reach  about  $90  billion.  This  is  due  m 
part  to  efforts  by  the  U.S.  government  and  European  govern- 
ments to  modemi/e  their  existing  infrastructure,  especially  as 
they  incorporate  more  satellite-based  navigation  technology 
into  regional  ATC  systems. 

Total  scheduled  passenger  traffic  of  the  world  s  airlines  is 
expected  to  grow  around  4  percent  in  1999.    percent  in  2000. 


TABLE  21-8:    Aircraft  Parts  and  Equipment  Not 

(millions  of  dollars  except  as  noted) 


and  nearly  6  percent  in  2001 ,  according  to  forecasts  prepared  by 
ICAO.  This  increase  in  air  traffic  will  further  stress  an  already  ! 
overburdened  global  ATC  system.  I 

ATC  demand  will  vary  by  geographic  region  because  of  spe- 
cific local  or  regional  factors.  The  volume  of  air  traffic  in  the 
Asia-Pacific  region  is  expected  to  gi'ow  at  the  highest  rate 
among  all  regions  after  a  decline  in  1998  resulting  from  unfa- 3 
vorable  economic  conditions,  although  at  a  significantly  slower'! 
pace  than  that  experienced  over  the  past  decade.  ATC  system/j 
operators  in  Europe  and  in  Latin  America  and  the  Caribbean  i^- 
forecast  slight  operational  increases  in  the  year  2000,  while!  * 
ATC  operations  in  the  Middle  East  and  Africa  are  expected  to- 
grow'  at  a  rate  close  to  the  world  average.  Moderate  growth  is*j  t' 
expected  in  the  mature  North  American  ATC  system.  | 

The  completion  of  most  east  Asian  national  ATC  modeniiza-< 
tion  and  the  downturn  in  economies  in  Latin  America  are  pre-'  ^ 
dieted  to  have  little  impact  on  the  ATC  market.  By  2006.  U.S.  • 
manufacturers  and  suppliers  are  likely  to  have  two-thirds  of  the» 
global  ATC  equipment  market.  The  best  opportunities  lie  in^  j 
North  America  and  Europe,  followed  by  the  Caribbean.  f  p' 

Several  ATC  programs  that  are  being  implemented  around';  f 
the  world  are  having  a  positive  impact  on  ATC  service  and] 
infrastructure.  One  is  the  Global  Air  Navigation  Plans  forCom-j  ;. 
munications.  Navigation,  and  Surveillance/Air  Traffic  Manage-jj 
ment  (CNS/ATM)  system  for  the  Caribbean.  With  the  help  of;; 
the  United  States  and  ICAO,  23  Caribbean  nations  are  in  the^ 
process  of  planning,  implementing,  and  operating  a  satellite-'* 
based  ATC  system  for  that  region.  The  improvements  in  ATC* 
technology  being  used  in  this  effort  are  expected  to  improve  the]  ' 
safety,  efficiency,  and  economy  of  international  flights  in  tht^i 
Caribbean.  Since  most  of  the  Caribbean  nations'  ATC  systemf^v 
are  in  poor  condition,  those  governments  view  CNS/ATM  an,' 

ii 


lere  Classified  (SIC  3728)  Trends  and  Forecasts 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments^ 

19,511 

18,264 

17,049 

16,848 

17,312 

21,035 

25,240 

26,000 

24,000 

20.0 

3.0 

-7.7 

8.5 

\/alue  of  shipments  (1992$) 

19,511 

17,750 

16,206 

15,939 

16,029 

19,210 

22,780 

23,123 

21,314 

18.6 

1.5 

-7.8 

7.4 

Total  employment  (thousands) 

163 

139 

122 

116 

113 

Production  workers  (thousands) 

92.0 

78.4 

66.1 

64.0 

64.5 

Average  hourly  earnings  ($) 

16.71 

18.37 

19.20 

19.73 

19.98 

Capital  expenditures 

1,112 

713 

656 

673 

916 

Product  data 

Value  of  shipments- 

21,940 

18,684 

17,710 

17,701 

18,832 

22,882 

27,460 

28,280 

26,300 

20.0 

3.0 

-7.0 

8.7 

Value  of  shipments  (1992$) 

21,940 

18,157 

16,835 

16,747 

17,437 

20,897 

24,783 

25,151 

23,357 

18.6 

1.5 

-7.1 

7.6 

Trade  data 

Value  of  imports 

3,068 

2,390 

2,429 

2,483 

3,288 

4,631 

5,405 

5,670 

5,200 

16.7 

4.9 

-8.3 

12.1 

Value  of  exports 

8,844 

8,878 

9,257 

9,865 

11,196 

12,677 

14,401 

16,150 

15,700 

13.6 

12.1 

-2.8 

8.8^ 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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ic  soiulion  to  inadequate  facilities,  at  a  miieli  lower  cost  tiian 

llemative  ground-based  ATC  equipment. 
Europe  is  addressing  its  ATC  requirements  by  updating  its 
s  .egional  aerospace  infrastructure.  For  example,  Eurocontrol, 

10  organization  that  manages  the  airspace  for  14  European 

ations,  is  implementing  its  new  Air  Traffic  Management 

VrM)  Strategy  lor  2()()()-20I.S.  Despite  efforts  by  many  indi- 
li  j,<idual  European  nations  to  reduce  the  number  of  aircraft  in 
t:  ijlight.  regional  ATC  systems  are  reaching  their  operational  lim- 
' [s.  The  Eurocontrol  ATM  strategy  identifies  improvements  in 

perational  management  and  ATC  infrastructure  that  are 
li  ilended  to  have  a  unifying  effect  on  the  overall  European  ATC 
I!  .ystem.  There  are  two  key  initiatives  in  the  strategy.  The  first  is 

0  enhance  the  management  and  use  of  the  airspace  of  the  Euro- 
u  -lontrol  states  as  a  gate-to-gate  continuum  for  ATM  purposes 
Hi  l.iaat  is  not  constrained  by  national  boundaries.  The  second  is  to 
'[  incourage  contributions  and  commitments  from  member 
ll  nations  to  install  advanced  ATC  infrastructure. 
[|'   Chapter  31.  "Telecommunications  and  Navigation  Equip- 

aent,"  contains  additional  information  on  air  traffic  control  and 
:?    avigation  markets. 

jlobal  Market  and  Prospects  for  Aircraft  and 
j  *arts 

isia.  The  economic  crisis  in  Asia  has  caused  the  postpone- 
ment or  cancellation  of  commercial  and  military  aircraft  orders 
nroughout  that  region.  The  crisis  has  adversely  affected  U.S. 
ciospace  companies,  mainly  through  canceled  or  delayed 
u  ders  from  Asian  buyers.  As  a  direct  result  of  the  economic  sit- 
lation.  there  have  been  significant  and  often  drastic  changes  in 
he  size  and  structural  makeup  of  the  region's  aerospace  indus- 
ries  and  national  airlines. 

I  Before  the  onset  of  the  economic  crisis,  many  Asian  airlines 
nticipated  high  rates  of  traffic  growth.  Responding  to  the  crisis 
nd  the  resulting  dt?pressed  demand  for  air  travel,  airlines  elimi- 
laied  nearly  200  aircraft  from  their  fleets  through  cancellations, 
Ictenals,  sales,  leases,  returns,  and  other  methods.  Regional  air 
arriers  in  Indonesia,  Malaysia,  the  Philippines,  South  Korea, 
nd  Thailand  have  been  the  most  strongly  affected. 

The  region's  aerospace  industries,  which  are  in  various 
lages  of  technological  development  and  expertise,  were  hit 
specially  hard  by  the  Asian  economic  crisis.  The  stringent  IMF 
Tograms  for  economic  recovery  in  Asia,  most  notably  in 
'iidonesia  and  South  Korea,  resulted  in  a  dramatic  restructuring 
ind  overhaul  of  those  countries'  aerospace  industries.  Among 
he  most  important  aspects  of  this  overhaul  was  the  implemen- 
ation  of  more  effective  research  and  development  (R&D)  pro- 
'lams  that  required  combining  R&D  centers  to  reduce  costs 
iiid  eliminate  duplicate  research.  The  South  Korean  govern- 
nent  will  grant  Korea  Aerospace  Industries,  Ltd.,  exclusive 
ights  for  all  that  government's  military  and  satellite  programs. 

Possible  economic  recovery  in  the  region  in  2000  or  2001 
ould  cause  Asian  aircraft  orders  to  rebound  in  the  long  run, 
vith  orders  for  wide-body  aircraft  recovering  last.  However,  the 
risis  will  continue  to  mean  further  aircraft  delivery  delays  and 


cancellations  in  the  short  run.  The  Asian  airline  industry  is 
expected  to  recover  in  2  or  ,^  years,  liy  that  time,  traffic  is  antic- 
ipated to  grow  approximately  .'i  percent  a  year,  down  from  pre- 
crisis  estimates  of  7  to  8  percent  a  year. 

The  demand  for  aerospace  products  in  Asia  will  continue  to 
be  strong,  but  that  demand  will  be  tempered  by  the  lingering 
economic  crisis.  Over  the  next  two  decades,  Asia  will  continue 
to  be  one  of  the  largest  aerospace  markets  in  the  world.  The  top 
emerging  aircraft  markets  for  wide-  and  narrow-body  aircraft  in 
the  coming  decades  will  include  China,  India,  Indonesia,  Sin- 
gapore, South  Korea,  and  Taiwan. 

China.  After  North  America,  China  is  one  of  the  largest  sin- 
gle markets  for  aircraft  worldwide.  The  ongoing  Asian  financial 
crisis  reduced  Chinese  airlines'  profitability  in  1998.  with  the 
majority  of  those  airlines  ending  the  year  deeply  in  the  red.  The 
General  Administration  of  Civil  Aviation  of  China  (CAAC)  lias 
led  the  effort  to  revitalize  the  airlines  by  imposing  consolida- 
tion, fare  restructuring,  and  other  regulatory  changes.  Those 
adjustments,  combined  with  an  upturn  in  Asian  economies, 
have  allowed  forecasts  for  the  Chinese  aviation  market  to 
remain  guardedly  optimistic. 

Over  the  next  20  years,  aviation  experts  forecast  that  demand 
in  China  for  commercial  aircralt  will  be  lor  up  to  1 .600  aircraft 
worth  $120  billion.  Domestic  air  travel  growth  averaged  19  per- 
cent annually  between  1985  and  1995  and  4  percent  annually 
from  1995  to  1998.  In  1998.  57  million  passengers  flew  on 
China's  airlines,  and  Chinese  authorities  estimate  annual  pas- 
senger growth  rates  of  8  percent  over  the  next  10  years.  Both 
The  Boeing  Company  and  Airbus  Industrie,  the  European  air- 
craft consortium,  seek  to  fulfill  this  anticipated  demand  for 
transport  aircraft. 

China's  expanding  economy  has  strained  its  existing  trans- 
portation infrastructure,  limiting  its  growth.  Both  aiiports  and 
ATC  systems  need  modernization  to  accommodate  increasing 
air  travel  and  trade  demand.  To  address  the  problems,  China  is 
investing  significant  resources  in  infrastructure,  especially  in 
the  areas  of  passenger  and  cargo  air  transport,  ATC  systems,  air- 
ports, and  highways.  More  than  40  Chinese  airports  will  be 
developed,  modernized,  and  upgraded  in  the  next  5  years. 

Indonesia.  Early  in  1 998,  the  government  of  Indonesia  ended 
all  financial  support  of  Industri  Pesawat  Terbang  Nurtanio 
tIPTN),  that  country's  domestic  civil  aircraft  manufacturer. 
Operating  under  these  circum.stances,  the  IPTN  N250  airliner 
program  (the  first  indigenously  designed  and  manufactured 
plane)  has  not  shifted  out  of  the  full  developmental  state. 
Garuda  Indonesia  Airlines  announced  a  new  business  and  debt 
restructuring  plan,  reducing  its  fleet  of  almost  60  large  jets  to  its 
current  fleet  of  39  Boeing  and  Airbus  aircraft.  That  airline  has 
attempted  to  consolidate  its  domestic  routes  to  give  more  ser- 
vice to  its  marketable  routes.  In  addition,  it  is  seeking  more 
alliances  with  foreign  air  earners  as  part  of  its  consolidation 
and  rehabilitation  program. 

Japan.  Continuing  economic  weakness  in  Japan  and  the 
depreciation  of  the  yen  have  been  detrimental  to  the  Asian  avi- 
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ation  sector  as  a  whole.  Until  1998,  Japan  was  regarded  as  the 
catalyst  tor  growth  in  Asian  aviation  in  terms  of  revenue  and 
growth.  The  weak  yen  has  been  particularly  problematic  for 
Asian  air  earners,  rnany  of  which  viewed  the  yen  as  the 
strongest  regional  currency.  Falling  passenger  traffic  and  lower 
yields  from  a  less  stable  yen  have  made  payment  of  interna- 
tional debts  (often  U.S.  dollar-denominated)  even  harder.  ANA 
and  Japan  Airlines  carry  heavy  debt  loads  and  are  prime  candi- 
dates for  restructuring. 

South  Korea.  In  the  spring  of  1999,  the  government  of  South 
Korea  took  major  steps  in  the  restructuring  of  its  aerospace 
industry.  The  government's  measures  consolidated  the  coun- 
try's competing  aerospace  industry  manufacturers  (Daewoo, 
Hyundai,  and  Samsung)  into  a  single  entity  that  will  be  known 
as  the  Korea  Aerospace  Industries,  Ltd.  The  new  company  will 
execute  all  existing  projects  from  the  three  companies.  This 
consolidation  supports  the  govemment's  vision  that  by  the  year 
2015,  the  South  Korean  aerospace  industry  should  develop  into 
one  of  the  world's  top-ranked  aerospace  producers.  Korean  Air- 
lines is  financially  weak  and  is  trying  to  sell  or  lease  back  air- 
craft to  raise  cash. 

Thailand.  The  Thai  government  has  chosen  to  partially  pri- 
vatize its  national  carrier,  Thai  International  Airlines.  Because 
the  majority  of  that  carrier's  passenger  traffic  is  international, 
the  airline  has  benefited  from  the  drastic  decline  in  the  national 
currency,  the  baht,  enabling  it  to  offer  inexpensive  seats  to  non- 
Thai  travelers.  The  government  reduced  defense  spending 
nearly  50  percent  to  about  $2  billion  in  1999.  Purchases  during 
the  coming  years  will  consist  largely  of  replacement  parts  and 
aging  aircraft  upgrades. 

Europe.  Since  1995,  global  aircraft  market  growth  has  had  a 
positive  effect  on  deliveries  and  orders  for  Airbus  Industrie. 
With  a  fivefold  increase  in  the  number  of  its  aircraft  orders 
since  1995,  Airbus  has  increased  its  production  dramatically. 
From  1988  to  1998,  the  number  of  Airbus  orders  increased  46 
percent  and  deliveries  of  large  civil  aircraft  grew  29  percent.  In 
the  past,  the  European  aerospace  industry  was  military- 
oriented.  Today,  it  has  evolved  into  an  increasingly  civil- 
oriented  industry.  By  1998,  the  civil  share  climbed  to  63 
percent,  while  the  military  share  declined  to  .^7  percent,  accord- 
ing to  European  aerospace  industry  statistics.  European  aero- 
space companies  continued  to  prosper  as  Airbus  Industrie 
reported  strong  sales.  DaimlerChrysler  Aerospace,  BAe,  and 
Aerospatiale-Matra  all  reported  profits  rising  dramatically  and 
orders  swelling  to  a  record  number  in  late  1999. 

Despite  product  line  expansion  in  the  period  1992-1999. 
including  the  A3 18.  A3 19,  A32 1-100,  A330-300,  and  A34().  to 
compete  with  Boeing.  Airbus  still  lacks  an  entry  in  the  very 
large  aircraft  (more  than  400  seats)  market,  which  currently  is 
dominated  by  the  Boeing  747.  In  response,  in  1997,  the  Airbus 
consortium  launched  a  new  family  of  A340  derivatives.  The 
A34()-5()0  is  aimed  at  the  very  long  range  market  segment, 
while  the  A34()-6()0  is  aimed  at  the  large-capacity  747-200 
replacement  market.  Airbus's  development  of  those  derivatives 
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will  help  complete  its  aircraft  product  line  and  help  it  compete 
with  Boeing  777  and  747  product  lines. 

The  Airbus  consortium  may  launch  the  '"super-jumbo"  A3XX 
to  break  into  the  crucial  400-  to  600-seat  segment,  competing 
with  the  Boeing  747.  Airbus  Industrie  forecast  a  demand  of 
1.3(J0  planes  in  the  A3XX  size  range  over  the  next  20  years. 
Other  industry  analysts  do  not  believe  that  there  is  sufficient 
demand  to  justify  the  cost  of  developing  an  all-new  super-jumbc^ 
jet.  The  estimated  development  cost  is  $10  billion  to  $15  billion. ' 

In  the  regional  transport  market,  production  has  ceased  for  1 
the  British  Aerospace  ATP/J61,  the  Saab  2000,  and  the  Fokker  I 
50.  Among  the  50-  to  65-seat  props,  only  the  ATR  42/72  family  p 
remains.  Among  smaller  jets,  the  BAe  Jetstream  41  and  Saab^f* 
340  have  been  terminated.  Industry  experts  question  whether  !l'f 
the  market  can  support  the  development  of  all-new  regional  jets  1  \''' 
in  light  of  stiff  price  competition  and  high  production  costs.  In*!-' 
1998,  Aero  International  Regional,  which  was  composed  of-' i 
Aerospatiale,  Alenia,  and  British  Aerospace,  broke  up  as  atj* 
result  of  heavy  los.ses  in  previous  years.  Despite  the  breakup, - 
there  are  strong  indications  that  the  50-  and  30-seat  regional  jet  If'^ 
programs  will  recover  in  the  years  ahead.  Industry  experts' p 
expect  that  there  will  be  modifications  of  existing  products'!  '^'^ 
rather  than  all-new  products. 


Russia.  Since  the  breakup  of  the  Soviet  Union,  the  Russian 
civil  aircraft  industry  has  declined  dramatically  as  government 
subsidies  have  been  cut  and  procurement  of  new  aircraft  has 
declined.  Deliveries  of  new  Russian-made  large  civil  aircraft, 
plummeted  from  282  in  1992  to  6  in  1998.  Survival  of  the  Rus-1 
sian  aircraft  sector  will  depend  on  the  industry  and  govern- 
ment's ability  to  adapt  to  a  new  market-oriented  environment,! 
attract  needed  capital,  establish  a  new  finance  and  lease  systemjl 
and  consolidate  the  industry  by  focusing  on  a  few  promisingi 
aircraft  programs. 

In  the  last  10  years,  the  Russian  civil  aircraft  industry  has- 
been  devoting  its  resources  to  developing  a  new  generation  ot 
large  civil  aircraft  capable  of  competing  in  the  global  market. 
Its  inability  to  raise  capital  has  been  the  single  largest  obstacle, 
facing  the  Russian  aircraft  industry.  Many  U.S.  and  European  I, 
parts  suppliers  saw  an  opportunity  to  provide  components  tO] 
"westernize"  Russian  airframes  into  internationally  marketableji 
aircraft,  but  progress  has  been  slow  in  the  development  of  theseil' 
new  hybrids.  One  new  large  aircraft  model,  the  llyushin  lL-96T,i' 
which  incorporates  U.S.  engines  and  avionics,  received  FAA" 
certification  in  June  1999.  The  fmst  production  IL-96T  model  isl 
expected  to  go  into  service  in  early  2000. 

The  lack  of  domestic  financing  and  leasing  to  support  sales^ 
and  leases  of  Russian  aircraft  has  been  a  major  impediment  to 
the  growth  of  the  Russian  aircraft  industry.  Some  Russian  air- 
lines, mainly  Aeroflot  and  Transaero,  have  turned  to  western! 
aircraft  to  augment  their  fleets  with  fuel-efficient,  cost-effectivej 
aircraft.  These  transactions  have  been  supported  by  western! 
leasing  and  financing  institutions.  The  August  1998  financial! 
crisis,  which  led  to  a  severe  downturn  in  the  economy,  stifled! 
near-term  aircraft  acquisitions  by  Russian  airlines  suffering! 
from  a  major  decline  in  passenger  and  cargo  traffic. 


1|  Concerned  by  Ihc  lhR';il  ol  airciall  imports,  Russian  aircral'l 
anulacturcrs  have  soughl  import  relief.  In  1994,  the  Russian 
'tieration  imposed  a  50  percent  tarilTon  imports  of  aircraft  to 
oiecl  domestic  manufacturers.  Over  the  last  lew  years,  the 
liissian  Federation  lowered  this  tariff  until  it  reached  the  1999 
,\el  of  20  percent.  Despite  this  barrier,  U.S.  exports  of  aircraft 
Russia  rose  from  $29  million  in  1997  to  $1.1  billion  in  1998, 
akiniz  Russia  the  fourteenth  largest  market  for  U.S.  aerospace 

oducts  in  that  year.  This  large  jump  in  exports  reflected 
eroflot's  purchase  of  10  Boeing  B737s.  Ex-Im  Bank  provided 
le  financing  for  this  transaction,  which  marked  the  lust  pur- 
lase  by  a  Russian  airline  of  western  aircraft.  All  previous 
ansactions  had  been  leases.  The  Russian  Federation  facilitated 

ills  purchase  by  providing  tariff  waivers  as  set  forth  in  the  1996 

I  lint  U.S. -Russia  Memorandum  of  Understanding  on  Aircraft 
l.irket  Access. 

I  Despite  its  problems,  Russia  remains  a  country  with  a 
emendous  market  demand  for  aviation  services.  Huge  dis- 
j  mces,  unsatisfactory  railroad  services,  and  a  poor  highway 
lifraslructure  will  ensure  that  the  role  of  air  transport  will  con- 
-nue  to  grow.  As  hundreds  of  aging  Soviet-built  aircraft  are 
Ifi^tired  over  the  next  several  years  and  as  economic  conditions 
''inprove,  the  need  for  both  Russian-built  and  western-built  air- 
"aft  will  increase. 

iitin  American  and  the  Caribbean.  Latin  America  is 
ndergoing  its  deepest  economic  slump  since  the  debt  crisis  of 
le  early  1980s.  The  region  is  burdened  with  low  commodity 
rices,  soaring  public  debt,  high  unemployment,  currency 
estabilization,  and  a  lack  of  foreign  investment  capital.  The 
(iwdown  has  raised  doubts  about  whether  those  governments 
lould  C(Mitinue  free-market  reforms.  The  recession  is  a  disap- 
I  ointing  cap  on  a  decade  in  which  Latin  America  and  the 
j 'aribbean  experienced  solid  economic  growth  rates  fueled 
lostly  by  the  widespread  adoption  of  free  market  practices. 

The  aerospace  sector,  however,  continues  to  grow  despite 
'jonomic  recession.  At  the  end  of  1999,  Latin  American  gov- 
niments  were  making  decisions  to  upgrade  to  new  tactical 
ghter  aircraft  and  parts,  airlines  were  acquiring  new  commer- 
uil  transport  aircraft  for  their  fleets,  and  governments  were 
oiitinuing  to  purchase  navigational  and  ATC  systems. 

irazih    Empresa  Brasileira  de  Aeronutica  S.A.  (Embraer)  is 
j  iraziLs  largest  aircraft  manufacturer  and  second  largest 
Uporter.  In  June  1999,  Embraer  announced  a  record-breaking 
1.4.9  billion  purchase  order  agreement  with  the  Swiss  regional 
arrier  Crossair.  That  contract  confirmed  the  purchase  of  40 
;RJ-145  50-seat  jetliners  and  30  firm  orders  for  both  the  70- 
eat  ERJ-170  and  the  108-seat  ERJ- 1 90-200  regional  jets.  In 
ddition,  InterCanadian  Airlines  placed  a  firm  order  for  six  50- 
eat  ERJ- 1 45s  valued  at  approximately  $230  million. 

Embraer  may  be  negatively  affected  by  the  1999  World 
Vade  Organization  (WTO)  ruling  that  declared  Brazil's  "'ProEx 
'rogram"  an  illegal  export  subsidy.  (Also  cited  as  an  illegal 
\port  subsidy  by  the  WTO  was  Canada's  "Technology  Part- 
crship  Program."  which  benefits  Bombardier.)  The  WTO 
■rdered  both  nations  to  halt  their  practices. 


In  1998,  the  government  of  Hnv/U  began  reducing  its 
involvement  in  the  airline  sector,  and  that  action  affected  Varig, 
VASP,  TAM,  and  Transbrasil  Airlines.  The  1998  aircraft  and 
parts  markets  were  estimated  to  be  $1  billion,  with  the  United 
States  supplying  78  percent  of  Brazil's  import  market,  followed 
distantly  by  Canada  (17  percent)  and  France  (5  percent).  The 
demand  for  aircraft  and  parts  is  expected  to  grow  35  percent  in 
the  period  2000-2003. 

Middle  Ka.st.  As  a  result  of  the  short-term  reduction  in 
demand  lor  oil  by  Asian  countries,  the  Middle  East  experienced 
a  setback  in  GDP  growth  that  forced  those  governments  to  cut 
spending.  Financing  difficulties  also  cau.sed  delays  in  deliveries 
of  new  aircraft  to  Middle  Eastern  countries  such  as  Saudi  Ara- 
bia. However,  with  U.S.  banks'  willingness  to  arrange  billions 
of  dollars  in  aircraft  loans  backed  by  Ex-Im  Bank  guarantees, 
deliveries  may  be  back  on  track  through  the  year  of  2001. 
According  to  industry  experts,  there  is  a  sign  of  recovery  in  oil 
prices  that  will  allow  some  of  the  marginally  profitable  pro- 
grams in  the  Middle  East  to  be  resuscitated.  It  is  expected  that 
Middle  Eastern  GDP  growth  will  be  approximately  2.2  percent 
a  year  for  the  next  5  years,  down  from  4.4  percent. 

Africa.  Africa  accounts  for  12  percent  of  the  world's  popula- 
tion yet  accounts  for  only  2  percent  of  the  world's  scheduled  air- 
line traffic.  In  1998,  the  United  States  exported  $1.46  billion  in 
aerospace  products  to  African  countries,  a  slight  decrease  from 
$1.56  billion  in  1997.  Ex-Im  Bank  initiated  a  recent  surge  in 
financing  in  support  of  U.S.  aircrafl  to  Africa.  In  the  first  6  months 
of  1999,  Ex-lm  Bank  supported  $364  million  lor  Africa  and  the 
Mideast,  nearly  four  times  the  $93  million  reported  for  all  iA  1998. 

Ronald  D.  Green,  U.S.  Department  of  Commerce,  Office  of 
Aer  ospace,  (202)  482-3068,  ronald_green(£" ita.doc.gov,  Octo- 
ber  1999. 


MISSILES  AND  SPACE  LAUNCH  VEHICLES 

The  guided  missiles  and  space  vehicles  and  parts  industry  (SIC 
376)  covers  guided  missiles  and  space  vehicles  (SIC  3761), 
guided  missile  and  space  vehicle  propulsion  units  and  parts 
(SIC  3764),  and  guided  missile  and  space  vehicle  parts  and 
auxiliary  equipment  not  elsewhere  classified  (SIC  3769). 
Trends  and  forecasts  in  these  three  categories  are  shown  in 
Tables  21-9,  21-10,  and  21-11,  but  those  definitions  differ 
from  the  two  subsectors  that  follow,  missile  systems  and 
launch  vehicles. 

Missile  Systems 

Missile  systems  include  guided  missiles,  guided  missile  propul- 
sion units  and  parts,  and  guided  missile  parts  and  auxiliary 
eLjuipment  not  elsewhere  classified. 

Global  Industry  Trends 

The  European  missile  market  continued  to  consolidate  in  1999 
but  experienced  budget-related  delays.  In  France,  Matra's 
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TABLE  21-9:    Guided  Missiles  and  Space  Vehicles  (SIC  3761)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00' 

Industry  data 

- 

Value  of  shipments^ 

19,423 

15,800 

13,954 

14,315 

13,777 

14,791 

19,656 

21,818 

21,904 

16.0 

11.0 

0.4 

12.3 

Valiip  of  <^hinmpnt<i  (1QQ9*I\\ 

19  423 

1 5  628 

1  Q  QQQ 

c  1 ,  /uy 

z  1 ,  /oz 

ICQ 

1  U.D 

U.Z 

11.1 

Total  employment  (thousands) 

97.7 

86.6 

68.5 

60.8 

55.7 

52.2 

Production  workers  (thousands) 

30.1 

27.6 

23.8 

20.0 

18.6 

18.7 

Average  hourly  earnings  ($) 

22.58 

20.88 

21.30 

20.65 

21. 8-. 

22.59 

Capital  expenditures 

313 

308 

297 

294 

367 

6.38 

Product  data 

Value  of  shipments^ 

13,972 

13,452 

10,983 

11,756 

10,536 

12,671 

14,406 

15,072 

16,003 

13.0 

4.6 

6.2 

11.0 

Value  of  shipments  (1992$) 

13,972 

13,306 

10,939 

11,804 

10,907 

12,571 

14,392 

14,997 

15,892 

13.8 

4.2 

6.0 

9.9 

Trade  data 

Value  of  imports 

4.1 

5.2 

1.6 

2.7 

1.1 

0.2 

2  3 

3.4 

3.1 

1050.0 

47.8 

-8.8 

29.6 

Value  of  exports 

599 

507 

364 

718 

608 

462 

537 

720 

680 

16.2 

34.1 

-5.6 

2.8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


merger  with  Aerospatiale  should  increa.se  competitiveness 
because  of  its  ability  to  merge  or  eliminate  competing  pro- 
grams. Matra's  close  relationship  with  BAe  also  should  move 
the  Europeans  into  a  more  competitive  position  internationally. 
Programs  that  overlap  will  probably  be  pulled  together,  such  as 
antiship,  air  defense,  and  cruise  missiles.  As  in  other  aerospace- 
related  areas,  Geniiany  is  reemerging  as  a  producer  of  various 
kinds  of  missiles  and  may  begin  extensive  involvement  in  this 
sector.  Germany  is  developing  the  IRIS-T  air-to-air  infrared 


guided  missile.  It  also  is  considering  medium-range  air-to-air 
missiles,  air  defense  missiles,  standoff  missiles,  antitank  mis- 
siles, antiradiation  missiles,  and  air-to-surface  missiles.  Europe 
maintains  a  strong  market  presence  in  the  low-altitude  air 
defense  market,  competing  against  U.S.  Stinger  missiles.  How- 
ever. Europe  has  seen  a  decline  in  sales  of  medium-range  air 
defense  missiles.  Europe  is  developing  standoff  aviation  mis- 
siles, but  the  U.S.  AGM-154  Joint  Stand-Off  Weapon  (JSOW) 
is  further  along  in  development.  The  development  of  European 


TABLE  21-10:    Space  Propulsion  Units  and  Parts  (SIC  3764)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994        1995        1996        1997        1998'       1999''       2000^      97-98     98-99     99-00  96-00" 


Industry  data 


Value  of  shipments- 

5,121 

6,201 

3,374 

2,954 

2,715 

3,239 

3,406 

3,743 

3,820 

12.6 

9.9 

2.1 

8.9 

Value  of  shipments  (1992$) 

5,121 

6,134 

3,360 

2,968 

2,819 

3,213 

3,392 

3,721 

3,790 

13.0 

9.7 

1.9 

7.7 

Total  employment  (thousands) 

32.0 

29.2 

22.8 

19.6 

17.2 

18.5 

Production  workers  (thousands) 

13.2 

8.9 

7.8 

6.7 

5.5 

8.3 

Average  hourly  earnings  ($) 

23.81 

22.03 

22.10 

19.60 

20.61 

23.15 

Capital  expenditures 

121 

85.4 

68.9 

48.8 

77.5 

65.1 

Product  data 

Value  of  shipments^ 

5,207 

5,862 

3,705 

2,984 

2,803 

3,127 

3,422 

3,696 

3,712 

10.0 

8.0 

0.4 

7.3 

Value  of  shipments  (1992$) 

5,207 

5,799 

3,690 

2,999 

2,911 

3,103 

3,408 

3,674 

3,683 

10.4 

7.8 

0.2 

6.1 

Trade  data 

Value  of  imports 

7.6 

1.2 

0.7 

0.9 

18.4 

46.1 

9.9 

25.6 

22.3 

-78.5 

158.6 

-12.9 

4.9 

Value  of  exports 

15.5 

5.7 

2.6 

42.3 

23.8 

9.0 

10.1 

53.2 

45.9 

12.2 

426.7 

-13.7 

17.8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'■'  Forecast. 

"  Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  21-11:    Space  Vehicle  Equipment  Not  Elsewhere  Classified  (SIC  3769)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00 



Industry  data 

Value  of  shipments'' 

1,964 

2,015 

1,386 

1,398 

1,436 

899 

1,691 

1,908 

1,921 

9,0 

12.8 

0.7 

7.5 

Value  of  shipments  (1992$) 

1,964 

1,991 

1,381 

1,406 

1,504 

890 

1,669 

1,880 

1,889 

8.7 

12.6 

0.5 

5.9 

Total  eiTiployment  (thousands) 

16.2 

12.3 

9.1 

8.8 

8.1 

6.1 

Production  workers  (thousands) 

6.8 

5.6 

4.7 

4.6 

4.8 

4.2 

Average  hourly  earnings  ($) 

18.04 

19  95 

20.29 

21.49 

20.98 

21.01 

Capital  expenditures 

33.8 

25.3 

29.1 

37.0 

45.0 

28.5 

Product  data 

Value  of  shipments'' 

4,179 

3,313 

2,727 

2,602 

2,451 

2.812 

2,807 

2,975 

2,982 

7.0 

6.0 

0.2 

5.0 

Value  of  shipments  (1992$) 

4,179 

3,273 

2,718 

2,618 

2,567 

2,784 

2,771 

2,931 

2,932 

6.7 

5.8 

0.0 

3.4 

Trade  data 

Value  of  imports 

169 

148 

133 

127 

161 

166 

225 

275 

260 

35.5 

22.2 

-5.5 

12.7 

Value  of  exports 

1,045 

1,000 

884 

963 

985 

986 

703 

629 

641 

-28.7 

-10.5 

1.9 

-10.2 

'  Estimate  except  imports  and  exports. 
Estimate. 
■  Forecast. 

'  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


air-Uvair  missiles  has  been  focused  recently  on  close-range  and 
medium-range  competitions.  The  British  Advanced  Short- 
Range  Air-to-Air  Missile  (ASRAAM)  will  offer  strong  compe- 
tition for  the  U.S.  Aim-9X  in  the  future,  along  with  Rafael's 
I  Python-4  and  the  Russian  Vympel  R-73.  Europe  maintains  only 
limited  production  of  lightweight,  low-cost  infantry  antitank 
missiles  (often  used  against  bunkers  and  other  hardened  targets) 
and  mostly  is  purchasing  U.S.  Helltlre  missiles  but  probably 
will  face  increased  competition  from  U.S.  programs  that  are 
under  development.  The  European  Eryx  is  a  strong  lightweight 
option,  as  are  the  Israeli  NT  and  Europe's  TriGAT-MR. 

Russia  has  not  developed  any  new  ballistic  missiles  and  con- 
sumes to  rely  on  the  Topol-M  ICBM.  It  is  likely  that  Russian 
capabilities  will  shrink  as  weapons  deteriorate  and  new  ones  are 
j  not  manufactured.  Russia's  submarine-launched  ballistic  mis- 
I  siles  also  are  not  being  upgraded  or  rebuilt,  and  new  ones  are 
not  expected  to  be  ready  for  several  years.  However,  most  of  the 
new  activity  in  ballistic  missiles  manufacturing  has  taken  place 
in  developing  countries,  including  Pakistan.  North  Korea,  and 
Iran.  Missile  tests  in  emerging  markets  such  as  China,  Pakistan, 
and  North  Korea  will  continue  to  keep  the  industrialized  powers 
working  on  advanced  weapons  systems. 

Domestic  Industry  Trends 

American  manufacturers  continue  to  have  the  highest  sales 
worldwide  and  lead  the  world  in  the  development  of  all  sys- 
tems. American  dominance  in  the  missile  market  may  decrease 
I  over  the  next  few  years  because  of  increased  European  compet- 
itiveness. Some  standard  U.S.  missiles  are  getting  older  and 
may  be  replaced  by  systems  with  more  advanced  technology. 
U.S.  government  officials  are  reacting  to  missile  tests  held  in 
emerging  markets  and  are  placing  increased  importance  on 


those  systems.  For  improving  targeting  and  guidance,  the 
Global  Positioning  System  (GPS)  is  being  investigated  for 
tracking  on  several  weapons  systems  since  it  allows  for  real- 
time programming  rather  than  using  preprogrammed  data. 

American  firms  continue  to  have  a  strong  lead  in  the  missiles 
sector.  The  Advanced  Medium-Range  Air-to  Air  Missile 
(AMRAAM)  is  dominant  in  both  domestic  and  foreign  mar- 
kets, with  minimal  competition.  With  strong  sales  of  U.S.- 
manufactured  tighter  aircraft,  sales  of  AMRAAMs  should 
remain  steady.  In  fact,  as  a  result  of  program  delays,  Europe 
may  need  to  procure  AMRAAMs  for  use  on  the  Eurotlghter 
until  a  European  version  can  be  developed.  The  U.S.  Aim-9X 
continues  to  lead  the  short-range  air-to-air  market  but  may  face 
competition  from  the  British  ASRAAM  in  the  future.  The  U.S. 
Joint  Direct  Attack  Munition  (JDAM)  has  been  flight  tested  and 
is  in  production  without  any  competition  from  the  Europeans. 
Many  analysts  feel  that  this  GPS-guided  bomb  could  revolu- 
tionize the  missile  business,  maintaining  the  U.S.  lead.  Europe 
is  developing  standoff  aviation  missiles,  but  the  U.S.  AGM-154 
JSOW  is  farther  along  in  development. 

Air  defense  missiles  constitute  the  largest  segment  of  the 
missiles  .sector,  with  the  United  States  focusing  on  tactical  mis- 
sile defense.  The  United  States  finally  made  progress  with  the 
Theater  High-Altitude  Air  Defense  (THAAD)  missile,  posting 
two  successful  tests  after  six  failed  attempts.  The  development 
of  new  weapons  systems  in  China.  North  Korea,  and  Pakistan 
has  reinforced  the  need  to  focus  on  this  sector.  Israel  is  the  only 
country  other  than  the  United  States  that  is  focusing  on  the 
development  of  the  An-ow-2  system  as  an  active  air  defense 
program  against  shorter-range  threats.  Continued  development 
in  countries  such  as  India,  Pakistan,  and  North  Korea,  as  well  as 
their  continued  attempts  to  acquire  technology  and/or  weapons 
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Ironi  other  markets,  will  keep  this  segment  of  the  U.S.  industry 
strong  over  the  next  few  years.  Surface-to-air  missiles  (SAMs) 
are  being  switched  from  one-stage  to  two-stage  designs  for 
improved  performance  and  reduced  cost.  Defense  units  are 
switching  to  only  short-range,  human-portable  SAMs  and  long- 
range,  high-altitude  systems,  such  as  the  Patriot  despite  the  high 
cost  of  Patriot-type  systems.  Raytheon  has  upgraded  the  Patriot 
for  anti-cruise  missile  capability,  and  a  Patriot  intercepted  a  tar- 
get in  its  first  flight  test  in  July  1999. 

Manufacturers  of  air-to-air  missiles  have  focused  recently  on 
competition  in  the  close-range  and  medium-range  sectors.  The 
ASRAAM  and  the  AIM-9X  are  the  leaders  in  this  field,  with 
strong  competition  from  the  French  Rafael  Python-4  and  the 
Russian  Vympel  R-73.  Growth  in  this  area  has  not  increased  as 
expected  because  of  the  high  cost  of  aircraft-missile  integration 
and  delays  in  procurement.  Raytheon's  AMRAAM  will  con- 
tinue to  dominate  and  may  drive  some  European  product  lines 
out  of  the  market.  Russia  is  not  expected  to  provide  unique 
developments  in  this  area  in  the  near  future. 

The  antiship  missiles  market  is  stagnant  as  a  result  of 
improvements  coming  from  software  upgrades  rather  than  new 
missile  technologies.  The  Harpoon  is  the  most  popular  missile, 
and  a  replacement  is  not  likely  for  a  decade.  Missiles  from  Rus- 
sia and  China  have  not  had  much  of  an  impact  on  the  market. 

With  the  dramatic  decline  in  tank  production,  shipments  of 
antitank  missiles,  which  often  are  used  against  bunkers  and  other 
hardened  targets,  have  dropped  off  sharply.  The  U.S.  Hellfire 
dominates  this  market  globally,  including  sales  to  several  Euro- 
pean customers.  Europe  maintains  some  participati(.)n  in  light- 
weight, low-cost  infantry  antitank  missiles  and  may  face 
competition  from  U.S.  programs  under  development.  The  Euro- 
pean Eryx  is  a  strong  lightweight  option,  and  the  United  States  is 
following  with  the  development  of  a  similar  weapon,  the  Preda- 
lor/MPIM  (Multi-Purpose  Individual  Munition).  Other  options 
include  the  U.S.  Javelin  and  Europe's  TriGAT-MR.  The  Israeli 
NT,  which  u.ses  fiber-optic  guidance,  is  the  first  missile  to  do  so. 
Fiber  optics  probably  will  be  developed  in  other  systems  in  the 
United  States,  Japan,  Europe,  and  Brazil.  Funding  will  be  the 
main  issue.  Other  than  the  Hellfire,  antitank  missile  production 
has  been  stagnant,  with  almost  no  foreign  competition. 

The  United  States  dominates  the  air-to-surface  market  with 
the  JDAM,  the  AGM-154  JSOW,  and  the  Tomahawk  Block-3 
cruise  missile.  The  JDAM  was  test  launched  successfully  from 
an  F-I5E  fighter  aircraft  in  July  1999,  marking  the  first  time 
that  aircraft  used  a  JDAM.  Europe  is  incorporating  GPS  guid- 
ance into  several  systems,  such  as  the  Storm  Shadow  cruise 
missile  and  the  Taurus  standoff  missile;  this  will  provide  some 
competition  to  U.S.  GPS-guided  missiles. 

For  ballistic  missiles,  the  U.S.  is  upgrading  the  Minuteman 
Heet  with  new  engines,  guidance  systems,  warheads,  and  struc- 
tures and  continues  to  rely  on  the  Trident  D-3  submarine- 
launched  ballistic  missile.  Russia  has  not  developed  any  new 
ballistic  missiles  and  continues  to  rely  on  the  Topol-M  ICBM.  It 
is  likely  that  Russian  capabilities  will  shrink  as  weapons  deteri- 
orate and  new  ones  are  not  manufactured.  Russia's  submarine- 
launched  ballistic  missiles  are  not  being  upgraded  or  rebuilt. 


The  greatest  progress  in  the  development  of  ballistic  missiles 
has  been  seen  in  the  developing  countries  of  Pakistan,  North 
Korea,  and  Iran. 

DOD  acquisition  costs  for  FY  2000  have  remained  steady  on 
average  compared  with  FY  1999  costs.  Only  a  limited  number 
of  programs  faced  decreases  across  those  2  years.  The  Hellfire 
missile's  acquisition  cost  decreased  from  $345.1  million  to 
$294.3  million,  and  the  Tomahawk's  cost  decreased  from 
$201.9  million  to  $198.1  million.  Most  other  programs 
increased  in  acquisition  costs.  For  example,  the  Trident  II  pro- 
gram increased  from  $374.4  million  to  $537  million,  the 
AMRAAM  increased  from  $187.3  million  to  $207.3  million, 
the  JASSM  increased  from  $130.9  million  to  $168.4  million,  the 
JSOW  increased  from  $23 1 .2  million  to  $275.9  million,  and  the 
AIM-9X  Sidewinder  increased  from  $1  17.2  million  to  $142,3 
million. 

Industry  and  Trade  Projections  for  the  Next  1 
and  5  Years 

Depletion  of  reserves  resulting  from  the  conflict  in  Kosovo  was 
expected  to  increase  production  rates  in  1999  as  inventories 
were  resupplied  (see  Table  21-9).  Most  missile-related  growth 
through  the  next  5  years  will  continue  to  be  in  the  air-to-air  and 
air-to-surface  sectors,  with  little  to  no  growth  in  the  antiship, 
antiiadiation.  and  antitank  areas.  The  use  of  GPS  for  targeting 
has  improved  accuracy  and  lowered  costs  and  will  be  investi- 
gated for  use  in  many  types  of  missiles.  Europe  may  see  a  resur- 
gence as  a  result  of  increased  competitiveness  caused  by 
consolidation. 

LAUNCH  VEHICLES 


This  section  covers  the  space  vehicles  and  parts  component, 
space  vehicle  propulsion  units  and  parts,  and  space  launch 
vehicle  parts  and  auxiliary  equipment. 

Global  Industry  Trends 

On  a  global  basis,  the  international  commercial  launch  services 
market  should  thrive  over  the  next  5  years  as  providers  of  satel- 
lite services  have  been  waiting  to  get  their  new  satellites  into 
orbit. 

Europe.  The  current  world  leader  is  the  European  consortium 
Arianespace,  which  intends  to  increase  its  market  share  of  geo- 
stationary transfer  orbit  (GTO)  launches  while  capturing  a  sig- 
nificant portion  of  the  low  earth  orbit  (LEO)  market.  To  do  this, 
Arianespace  intends  to  reduce  production  cycle  time,  invest  in 
upgrades  and  new  facilities,  and  lower  prices.  Arianespace 
probably  will  maintain  its  hold  on  at  least  40  percent  of 
launches  for  the  commercial  satellite  market  but  will  face 
increasing  competition  from  nonmarket  economy  providers 
such  as  Russia,  China,  and  Ukraine  as  well  as  new  and/or 
improved  U.S.  vehicles  such  as  Sea  Launch. 

In  1998,  Arianespace  orbited  14  satellites  on  10  Ariane 
launchers.  In  1999,  there  were  13  or  14  missions  scheduled, 
with  3  of  them  on  the  larger  Ariane  5.  Because  of  satellite 
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delays,  Aiiaiicspacc  had  only  eight  launches  ihioiigh  Aiigiisl 
1999  but  was  expected  to  match  the  I99X  schedule  by  holding 
eight  launches  from  August  to  December.  The  Ariane  5  suc- 
cesslully  conipleted  its  first  commercial  launch  in  spring  1999, 
and  a  second  batch  ol  Ariane  .Ss  has  been  ordered  that  cost  up 
to  40  percent  less  than  the  fust  batch.  This  reduced  cost  will 
improve  Arianespace's  competitiveness  against  other  new-to- 
market  vehicles  and  allow  it  to  launch  a  wide  range  ol  payload 
sizes.  The  Ariane  .S  is  expected  to  evolve  to  carry  up  to  20  met- 
ric tons  for  LEO  launches  and  eventually  will  include  several 
new  components  and  technologies.  Arianespace  plans  to  grow 
to  eight  Ariane  5  launches  per  year  by  2002,  with  extended  use 
ol  the  Ariane  4  beyond  2002-2003,  the  original  expected  retire- 
ment date  tor  the  Ariane  4.  Arianespace  is  evaluating  the  devel- 
opment ot  Ariane  4  Lite,  a  smaller  version  that  would  launch 
small  payloads  to  geosynchronous  earth  orbit  (GEO)  at  a  lower 
price.  Ariane  believes  that  the  market  would  support  six  Ariane 
4  Lite  launches  a  year.  Ariane's  backlog  is  approximately  40 
GEO  spacecraft  and  I  LEO  constellation  launch,  worth  a  total 
of  nearly  $4  billion. 

Internationally,  Arianespace  launches  the  Russian  Soyuz 
vehicle  through  its  Starsem  venture,  which  was  created  in  1996. 
Starsem  may  launch  the  Soyuz  from  the  European  equatorial 
launch  site  in  Kourou,  French  Guyana,  as  soon  as  2001-2002 
for  added  performance  (it  currently  is  launched  from  a  Russian 
launch  site  in  Kazakhstan).  Soyuz  is  one  of  the  world's  most 
reliable  vehicles.  Some  analysts  believe  that  Europe  may  look 
to  the  United  States  for  further  alliances,  but  there  are  no  exist- 
ing proposals.  In  addition,  Europe  is  beginning  to  focus  on 
developing  a  reusable  launch  vehicle  (RLV).  To  gain  expertise, 
Europe  first  will  need  to  develop  an  "X-vehicle"  for  testing. 
Several  different  proposals  exist,  but  no  decision  has  been  made 
about  which  will  be  funded  and/or  developed. 

Italy  would  like  to  develop  the  Vega  small  launch  vehicle, 
but  France  postponed  its  development  in  the  European  Space 
Agency  (ES A)*  ministerial  summit  held  in  May  1999  by 
convincing  the  ministers  to  postpone  a  decision  on  further 
development  until  October  1999.  If  the  project  goes  forward, 
Aerospatiale  and  Fiat  Avio  will  form  the  Vega  Spazio  joint  ven- 
ture to  build  and  market  the  Vega  for  LEO  launches.  Vega  will 
be  a  solid  propellant  launch  vehicle,  with  launches  expected  to 
cost  approximately  $20  million,  and  could  provide  four  or  five 
launches  per  year. 

Overall,  the  ESA  ministerial  summit  reduced  budgets  and 
directed  the  ESA  nations  to  continue  reorganization  efforts.  The 
ESA  approved  90  percent  of  the  requested  amount  of  govern- 
ment financial  support  for  further  development  of  the  Ariane  5, 
Europe's  largest  launch  vehicle,  which  was  an  increase  from  an 
earlier  figure  of  $479.8  million  to  $622.5  million  through  2001 . 

Russia.  The  launch  vehicles  of  the  former  Soviet  Union  are 
being  marketed  mainly  through  international  joint  ventures 
with  western  countries.  Russia  expected  to  have  a  busy  year  of 
Soyuz  (LEO)  and  Proton  (GEO)  commercial  and  military 
flights,  but  uncertainties  about  the  Russian  space  budget  left 
many  of  the  other  programs  in  jeopardy.  Eleven  of  the  projected 


1.^  Proton  launches  in  1999  were  to  be  peribrmed  by  the  Inter- 
national Launch  Services  (ILS)  joint  venture  with  Lockheed 
Martin.  Soyuz  had  nine  LliO  missions  scheduled  lor  1999,  an 
increase  of  One  from  1 998.  Six  of  those  flights  will  be  commer- 
cial for  Globalslar,  with  three  traveling  to  the  Mir  Space  Sta- 
tion. With  a  few  launches  on  other  vehicles,  the  projected 
number  of  Russian  launches  for  1999  was  expected  to  be  25, 
but  it  probably  will  turn  out  to  be  lower  because  of  delays  and  a 
Proton  failure.  Russia  uses  the  Plesetsk  launch  site  and  the  Svo- 
bodny  space  launch  center  to  launch  LEO  satellites. 

Baikonur,  in  Kazakhstan,  remains  Russia's  predominant 
GEO  launch  site.  April  1999  marked  the  lirst  launch  of  a  com- 
mercial Russian-Ukrainian  Dnepr  rocket,  based  on  the  RS-2() 
ICBM,  carrying  a  commercial  payload  from  the  Baikonur 
Cosmodrome.  The  project  serves  two  purposes  in  that  it 
increases  the  supply  of  launch  vehicles  for  small  commercial 
satellites  and  removes  inventory  from  Russian  ICBM  stock- 
piles. Ukrainian  Tsyklon  rockets  are  used  by  Boeing's  Sea 
Launch  consortium  to  provide  commercial  launches  from  a 
mobile  platform  in  the  Pacific  Ocean,  Russia  may  convert  the 
SS-19  Strela  ballistic  missile  into  a  commercial  launcher  by  the 
end  of  the  year  2000  for  the  same  purpo.ses.  Conversion  will 
require  numerous  tests  and  adjustments  to  the  Svobodny  Far 
East  launch  site  that  are  expected  to  cost  $10  million. 

China.  In  1998-1999,  China  faced  difficulties  not  from  vehi- 
cle reliability  as  in  1996  but  from  U.S.  government  concerns 
about  technology  transfer,  national  security,  and  export  licens- 
ing. After  investigations  into  whether  U.S.  companies  using  the 
Long  March  rocket  for  commercial  launches  had  transferred 
sensitive  technology  to  China,  the  U.S.  industry  thought  that  the 
export  licensing  process  became  much  more  difficult,  dissuad- 
ing several  firms  from  selecting  a  Chinese  launch.  As  a  result, 
China  has  not  sold  any  new  launches  since  1996.  China  did  hold 
a  launch  for  Brazil  in  October  1999  and  several  LEO  satellites 
for  Iridium.  (China  has  had  14  straight  successes  since  1996, 
improving  users'  confidence.)  China  has  a  few  commercial 
launches  remaining  on  its  manifest,  but  most  of  them  are  being 
held  up  by  U.S.  export  licensing  delays. 

China  is  preparing  to  launch  its  first  manned  spacecraft  as 
early  as  spring  2000  and  will  perform  a  test  launch  of  an 
unmanned  capsule  before  that  date.  In  China's  claim  for  status, 
it  is  seeking  to  build  a  spaceport  in  Hainan  at  a  cost  of  $500  mil- 
lion and  develop  a  full  space  program,  including  a  space  station 
and  reusable  spacecraft,  to  send  probes  to  the  moon.  China  prob- 
ably will  launch  a  new.  larger  Long  March  2F  vehicle  from  the 
Jiuquan  launch  site  in  its  northwest  for  the  manned  program. 

Japan.  Japan  remains  an  up-and-coming  participant  in  the 
global  launch  vehicle  market.  It  is  planning  its  first  commercial 
launches  of  the  new  H-2A  vehicle  in  July  2001.  with  the  first 
prototype  to  launch  in  spring  2001.  Both  Loral  and  Hughes 
have  orders  for  10  H-2A  commercial  launches  but  will  wait 
until  the  demonstration  launch  to  select  firm  launch  dates. 

Brazil.  As  a  developing  space  nation,  Brazil  is  hoping  to  cre- 
ate the  first  international  commercial  spaceport  at  its  Alcantara 
launch  site,  3  degrees  south  of  the  equator,  making  it  a  compet- 
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itive  location  for  improving  the  performance  of  GEO  launches. 
Until  now.  the  Alcantara  site  has  been  used  only  for  test  flights 
of  sounding  rockets  and  the  initial  failed  flights  of  Brazil's  VLS 
launch  vehicle,  but  four  noncommercial  launches  are  scheduled 
through  2001.  Brazil  would  like  to  use  this  prime  location  to 
launch  foreign  vehicles  normally  disadvantaged  by  launch  sites 
in  higher  latitudes  such  as  Cape  Canaveral  and  Kazakhstan.  The 
Brazilian  firm  Infraero  would  like  to  operate  Alcantara  in  much 
the  same  way  that  it  operates  Brazil's  airports.  Several  U.S.  and 
foreign  firms  are  interested  in  using  Brazil  as  a  launch  site,  but 
current  U.S.  policy  would  heavily  restrict  the  ability  of  firms  to 
transport  rockets  into  Brazil  for  launch.  For  this  spaceport  pro- 
gram to  go  forward,  Brazil  will  have  to  meet  U.S.  concerns 
about  the  transfer  of  sensitive  technology.  If  this  can  be  accom- 
plished. Brazil  may  become  the  world's  first  truly  international 
spaceport. 

Israel.  Israel  Aircratl  Industries  teamed  up  with  a  U.S.  firm, 
Coleman  Research  Corporation,  to  market  launches  for  small 
U.S.  government  payloads  to  LEO  from  Cape  Canaveral. 
NASA  selected  both  this  venture  and  Orbital  Sciences  to  pro- 
vide small  launches  for  its  payloads.  The  venture  will  manufac- 
ture more  than  half  its  components  in  the  United  States  to 
comply  with  U.S.  policy. 

South  Korea.  In  1999,  the  United  States  and  South  Korea 
agreed  in  principle  to  lift  all  existing  restrictions  on  commercial 
rocket  development  in  South  Korea.  The  agreement  will  create 
guidelines  under  which  South  Korea  will  develop  vehicles  for 
both  commercial  and  government  launches. 

India.  India  launched  a  commercial  payload  with  its  Polar 
Satellite  Launch  Vehicle  (PSLV)  for  the  first  time  on  May  26, 
1999.  It  carried  an  oceanographic  Indian  remote  sensing  satel- 
lite, a  South  Korean  minisatellite,  and  a  German  research  satel- 
lite. The  U.S.  government  has  not  supported  the  development  of 
that  program  in  India  because  of  that  country's  continued 
attempts  to  develop  nuclear  weapons.  India  is  continuing  to 
work  on  a  larger  geostationary  satellite  launch  vehicle  (GSLV) 
program,  which  is  expected  to  have  its  first  experimental  launch 
by  early  2(K)(). 

Domestic  Trends 

Strong  foreign  competition  in  both  large  and  small  launch  vehi- 
cles has  pushed  the  U.S.  industry  to  examine  ways  to  improve 
competitiveness  vis-a-vis  Europe  and  several  emerging  com- 
petitors. Many  vehicles  are  being  improved,  new  vehicles  are 
being  designed,  new  technologies  are  being  developed,  and 
companies  are  entering  international  partnerships  and  develop- 
ing unique  ways  to  reduce  the  cost  of  access  to  space  through 
RLVs. 

One  major  program  that  should  improve  U.S.  competitive- 
ness is  the  Evolved  Expendable  Launch  Vehicle  (EELV).  In 
October  1998.  the  U.S.  Air  Force  announced  that  its  EELV  pro- 
gram would  split  its  procurement  between  Boeing's  Delta  IV 
rocket  and  Lockheed  Martin's  Atlas  V.  Delta  was  awarded 
$1 .88  billion  for  19  launches,  and  Atlas  was  awarded  $1.15  bil- 


lion for  9  launches  between  2002  and  2006.  The  program's  goal 
is  to  reduce  the  cost  of  space  launch  23  percent,  and  the  U.S.  Air 
Force  expects  launch  cost  reductions  of  $6  billion  from  2002  to 
2020.  This  program  will  provide  increased  production  for  these 
launch  vehicles  as  well  as  for  numerous  subcontractors.  For 
example.  Aerojet  was  awarded  $500  million  to  provide  solid 
rocket  motors  for  the  Atlas  V.  and  a  new  launch  pad  for  the 
Delta  IV  will  be  built  at  a  cost  of  $250  million. 

Lockheed  Martin  is  improving  its  competitiveness  through  a 
partnership  with  Russia's  Khrunichev  and  Energia  to  provide 
launches  on  the  Russian  Proton  and  American  Atlas  launch 
vehicles,  with  the  Atlas  launched  from  American  sites  and  the 
Proton  launched  from  the  Baikonur  site  in  Kazakhstan.  The  ILS 
venture  received  its  first  contract  in  July  1999  for  an  Atlas  5 
launch  with  Teledesic.  The  contract  calls  for  three  Proton  and 
three  Atlas-5  launches,  with  options  for  an  additional  five  on 
each  vehicle.  These  contracts  would  allow  Lockheed  Martin  to 
launch  a  significant  portion  of  the  Teledesic  satellite  communi- 
cations system.  Atlas  and  Proton  have  a  backlog  of  at  least  34 
commercial  launches  valued  at  over  $3  billion.  While  making 
the  transition  to  the  Atlas  V.  Lockheed  Martin  will  use  the  Atlas 
3  rocket,  which  will  be  powered  by  Russian  RD-180  rocket 
engines,  the  engines  that  also  will  be  used  on  the  Atlas  5.  Based 
on  all  forecasts,  Lockheed  Martin  expected  1999  to  be  its 
busiest  year  ever  with  1  1  Atlas  and  I  1  Proton  launches;  how- 
ever, a  string  of  launch  failures  and  satellite  delays  forced  a  halt 
to  most  launches  globally- 
Continuing  the  transition  toward  increased  international 
cooperation  in  space  launch,  the  Boeing-led  Sea  Launch  venture 
had  its  first  successful  demonstration  launch  on  March  27,  1999. 
Since  that  event.  Sea  Launch  has  won  four  additional  launch 
contracts,  increasing  the  manifest  to  19  confirmed  launches.  The 
venture  includes  the  Boeing  Commercial  Space  Company.  Nor- 
way's Kvaerner  (which  is  pulling  out  of  the  venture  as  a  result  of 
financial  problems  in  the  firm),  Russia's  Energia,  and  Ukraine's 
Yuzhnoye.  Sea  Launch  earns  a  considerable  peifonnance  gain 
by  launching  from  a  mobile  platform  on  the  equator  and  taking 
full  advantage  of  the  rotational  forces  of  the  earth. 

In  addition  to  Boeing's  international  Sea  Launch  venture, 
Boeing  continues  to  launch  the  Delta  2  and  3  rockets,  and  the 
Delta  4  will  be  Boeing's  EELV  vehicle.  The  Delta  2  had  its 
most  successful  year  in  1999.  launching  several  payloads  in 
short  time  frames.  However,  on  May  4,  1999,  a  Delta  III  rocket 
experienced  a  failure  that  left  the  payload  in  a  useless  orbit. 
This  failure  will  delay  further  development  of  the  program  as 
well  as  launches  on  other  vehicles  (such  as  the  Atlas)  that  use 
the  same  components.  Boeing  has  booked  18  Delta  3  missions 
through  2002,  with  Hughes  holding  13  and  Loral  holding  the 
other  5.  The  Delta  3  is  considered  a  transition  vehicle  from  the 
Delta  II  to  the  EELV/Delta  4  and  will  be  phased  out  between 
2003  and  2005.  A  new  trend  in  U.S. -manufactured  vehicles 
such  as  the  Delta  3  is  the  use  of  numerous  major  components 
that  are  manufactured  overseas.  On  the  Delta  3,  the  propellant 
tanks  for  the  second  stage  are  built  by  Mitsubishi  in  .lapan, 
while  the  extendable  nozzle  on  the  second-stage  engine  is  built 
by  France's  SEP. 
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Subconliaclors  also  arc  planniiii:  iinprdvciiicnts.  Pratl  & 
Wliitiicy  is  developing  a  new  cryogenic  upper-stage  engine  that 
is  based  on  the  Rl.-IO  engine  but  is  twice  as  powerful.  The 
engine  is  planned  to  be  available  in  200.^.  lioeing  is  developing 
the  most  powerful  liquid  oxygen-hydrogen  engine,  the  KS-6X, 
the  first  large  U.S.  engine  since  the  Space  Shuttle  Main  Engine 
in  the  I97()s.  It  was  tested  successfully  in  July  I W9  and  will  be 
used  to  power  the  Delta  4  launch  vehicle  in  2001 . 

In  addition  to  large  launch  vehicles,  the  United  States  pro- 
duces a  number  of  small  launch  vehicles.  Orbital  Sciences  pro- 
duces both  tiie  Pegasus  and  Taurus  lines  of  small  launch 
vehicles.  The  Pegasus  is  unique  in  that  it  is  carried  to  a  high  alti- 
tude on  the  belly  of  an  L-IOI  I  aircraft  and  then  released  and 
launcheti  from  the  air.  This  type  of  launch  gives  Orbital  the  abil- 
ity to  launch  from  anywhere  in  the  world  as  K)ng  as  the  political 
atmosphere  allows  it.  Orbital  currently  has  a  backlog  of  at  least 
I  I  launches  valued  at  over  $220  million. 

Lockheed  Martin's  Athena  rocket  program  continues  to 
struggle.  The  prt)gram  was  not  picked  by  NASA  to  launch  the 
agency's  small  scientific  spacecraft.  With  this  k)ss,  Athena  will 
need  to  rely  heavily  on  commercial  contracts,  but  this  market 
has  not  been  growing.  Athena  will  need  to  increase  from  two  to 
three  launches  to  six  launches  a  year  to  keep  the  program  alive. 
Athena  also  has  been  stung  by  failures,  including  one  in  April 
\999.  Out  of  five  missions  since  the  program  began  launching 
ni  I99.S.  only  three  have  been  successful.  Athena  has  three 
launches  on  its  manifest,  including  one  from  a  new  spaceport  in 
Kodiak  Island,  AK,  in  2000.  To  prepare,  Athena  will  begin 
pathfinder  exercises  from  the  Kodiak  spaceport  in  the  fourth 
quarter  of  1999.  However,  on  April  22,  1999,  NASA  announced 
that  it  had  also  chosen  an  Athena  I  rocket  to  launch  its  Vegeta- 
tion Canopy  Lidar  ( VCL)  satellite  from  Alaska  in  August  2()()(). 

Another  new  concept — commercial  "spaceports'"  that  would 
function  similarly  to  airports — may  allow  launch  companies  to 
use  additional  sites  to  increase  the  number  of  launches.  How- 
ever, many  issue's  need  to  be  worked  out  before  large  numbers 
of  launches  will  occur  on  those  sites.  Issues  such  as  who  has 
priority  at  those  sites  (commercial  entities  or  the  government) 
and  who  must  pay  for  common  assets  are  still  being  deter- 
mined. Additional  issues  include  who  will  run  the  launch 
ranges  and  who  will  provide  safety  .services. 

The  years  1998  and  1999  were  disappointing  for  the  U.S. 
commercial  space  launch  industry.  A  large  string  of  failures 
restricted  the  launch  rate  and  slowed  the  development  of  new 
vehicles.  Both  the  public  and  private  sectors  ordered  wide 
reviews  of  those  failures.  The  failures  included  three  Titan  fail- 
ures that  cost  taxpayers  over  $3  billion,  a  Delta  III  failure  that 
grounded  Deltas  and  Atlases  because  common  components 
were  used,  and  an  Athena  II  small  launch  vehicle.  A  Russian 
Proton  rocket  also  failed  in  July  1999.  delaying  launches  for 
several  ILS  commercial  payloads  until  the  failure  review  could 
be  completed. 

With  the  growth  of  commercial  satellite  demand,  a  number 
of  entrepreneurial  ventures  have  announced  plans  to  manufac- 
ture commercial  launch  vehicles,  including  a  number  of  private 
proposals  for  RLVs.  In  addition.  NASA  is  cofunding  the  devel- 


opment of  three  experimental  RUVs:  the  X-}}.  X-M.  and  X-M. 
The  ("ommercial  Space  Act  ol  199X  granted  clear  licensing 
authority  for  RI.Vs  to  the  U.S.  Department  of  Transportation, 
the  first  time  commercial  RLVs  have  been  approved  for  launch. 
This  should  make  it  easier  lor  companies  to  get  financing  and 
provide  some  certainty  in  the  process. 

Historically,  companies  developing  new  vehicles  have  had 
difliculty  getting  financing,  and  they  will  continue  to  have  this 
problem  because  of  the  risky  nature  of  the  business.  Many 
investors  are  adopting  "wait  and  see"  strategies  as  a  result  of  the 
risks  involved  in  starting  new  ventures.  Many  analysts  see  the 
ability  to  raise  financing  as  the  biggest  hurdle  in  this  develop- 
ment of  new  technology.  All  companies  are  touting  their  ability 
to  have  rapid  turnaround  times  averaging  approximately  2 
weeks.  This  would  change  the  face  of  space  launch  by  provid- 
ing the  ability  to  launch  on  demand.  In  addition,  NASA  and  the 
Spaceport  Florida  Authority  (SFA)  are  constructing  an  $S  mil- 
lion RLV  support  complex.  It  will  support  the  Space  Shuttle  and 
other  RLV  and  X-vehicles.  The  facility  will  include  a  multipur- 
pose RLV  hangar  and  facilities  for  ground  support  equipment 
and  technical  support. 

NASA's  X-33  development  will  cost  NASA  $1  billion  by  the 
end  of  the  project's  \5  test  flights,  and  Lockheed  Martin  will 
invest  $230  million  for  the  subscale  VentureStar  test  vehicle. 
That  vehicle  also  will  test  new  technologies,  such  as  the 
aerospike  engine,  a  hydrogen-cooled  engine  that  will  fire  its 
thrusters  in  a  line  along  4  feet  of  copper  alloy.  The  X-33  will 
launch  vertically  and  land  horizontally,  similar  to  the  Space 
Shuttle.  VentureStar  is  examining  15  states  for  potential  launch 
sites  of  its  reusable  vehicle.  Sites  should  be  selected  in  early 
2001  for  initial  llights  in  2005.  Lockheed  Martin  expects  to  roll 
out  the  vehicle  in  January  2000,  with  the  first  flight  in  July  2000. 

NASA's  X-34  test  model,  built  by  Orbital  Sciences  Corpora- 
tion, made  its  first  captive-carry  test  flight  with  its  L-IOI  1  air- 
craft in  June  1999.  The  X-34  is  smaller  than  the  X-33  and  is 
designed  to  carry  small  payloads  comparable  to  those  carried 
on  Orbital's  Taurus  launch  vehicle,  but  at  a  much  lower  cost. 
Russian  NK-39  engines  are  being  considered  to  reduce  the  cost. 
NASA  and  Orbital  Sciences  would  like  to  reduce  the  turn- 
around times  on  the  follow-on  RLV  to  24  hours.  The  contract  is 
worth  $85.7  million  to  Orbital  to  design,  build,  and  test  lly  the 
vehicle. 

In  a  50-50  government-industry  arrangement,  NASA  and 
Boeing  are  developing  an  experimental  space  plane,  the  X-37 
(formerly  known  as  the  Futuie-X  Pathfinder),  for  a  contract 
worth  $173  million.  The  vehicle  could  be  feiried  into  orbit  by 
the  Space  Shuttle  or  launched  by  an  EELV.  NASA  hopes  that 
the  vehicle  will  be  able  to  do  everything  from  on-orbit  satellite 
repair  to  becoming  a  next-generation  reusable  vehicle.  The 
project  will  explore  new  technologies  in  thermal  protection  sys- 
tems, nontoxic  liquid  propellants.  and  new  aerodynamic  fea- 
tures. Plans  include  the  ability  to  remain  in  orbit  up  to  21  days 
to  perform  experiments  before  returning  to  earth.  The  first 
unpowered  drop  test  is  planned  in  fall  2001,  with  two  orbital 
tests  scheduled  for  2002. 

The  private  company  Kistler  Aerospace  remains  the  farthest 
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along  in  the  development  of  a  reusable  vehicle  with  its  K- 1  rocket. 
The  K-1  will  use  Russian  NK-33  rocket  engines  on  its  first  and 
second  stages.  Once  those  stages  separate,  the  first  stage  will  fly 
back  to  the  launch  site  on  its  own  and  use  parachutes  and  air  bags 
to  land.  Kistler  hopes  to  have  the  first  stages  ready  for  another  use 
with  only  2  weeks  between  launches.  The  second  stage  will  con- 
tinue its  ascent  to  deliver  the  payload  and  then  return  to  the  launch 
site  to  be  used  again.  Kistler  also  is  interested  in  launching  from 
the  Woomera  launch  range  in  southern  Australia.  Cuirently, 
Northrop  Grumman  is  under  contract  to  build  structures  for  the 
K- 1  vehicle.  Kistler  expects  to  charge  approximately  $  1 7  million 
per  launch.  Kistler  has  raised  approximately  $450  million  but  is 
still  under  the  amount  needed.  Taiwan  would  like  to  invest  $50 
million  in  the  future  development  of  the  K-1.  and  Kistler  would 
like  to  see  Taiwan  raise  up  to  $200  million  for  the  project. 

The  Rotary  Rocket  Company's  Roton  rocket  will  launch  like 
a  rocket,  using  kerosene  instead  of  hydrogen  fuel  to  cut  costs  as 
much  at  90  percent.  After  deploying  the  satellite,  the  Roton  will 
use  rocket-tipped  helicopter  blades  to  slow  the  vehicle  for  land- 
ing. The  craft  will  be  piloted  by  a  two-person  crew  and  is 
planned  to  have  a  first  launch  by  summer  2000.  Roton's  demon- 
strator had  its  first  test  flight  in  July  1999  and  proved  the  flight 
simulator  technology. 

Kelly  Space  &  Technology  has  designed  the  Eclipse  three- 
stage  reusable  launch  vehicle,  which  will  be  towed  to  20,000 
feet  behind  a  Boeing-B747.  At  that  point,  the  Astroliner  will 
rise  to  more  than  75  miles  and  the  pilots  will  release  the  payload 
with  a  small  rocket  booster  attached  to  deliver  the  satellite  to  its 
proper  orbit.  The  Astroliner  returns  to  the  runway  just  as  the 
Space  Shuttle  does.  If  Kelly  can  get  the  appropriate  financing, 
the  Astroliner  is  scheduled  to  provide  its  first  launch  in  2002. 

Pioneer  Rocketplane  is  specially  designing  the  Pathfinder 
RLV,  which  would  use  conventional  Jet  engines  to  rendezvous 
with  a  tanker  between  15,000  and  30,000  feet.  It  would  fill  its 
rocket  propellant  tanks  with  liquid  oxygen,  which  would  carry  the 
plane  to  altitudes  of  up  to  1 20  miles.  At  that  point,  it  would  release 
a  satellite  with  an  expendable  upper-stage  rocket.  Costs  would  be 
reduced  by  fueling  in  space,  which  would  reduce  the  weight  of 
the  vehicle.  Pioneer  would  like  to  hold  its  first  launch  in  2002. 

Other  unique  ventures  include  Space  Access  LLC's  develop- 
ment of  a  multistage  reusable  launch  system  that  features  an 
aircraftlike  first  stage  powered  by  ejector  ramjets.  The  firm  is  in 
the  preliminary  design  phase  but  plans  to  test  a  full-size  vehicle 
in  2001,  with  commercial  launches  beginning  in  2002.  In  addi- 
tion, Beal  Aerospace  will  launch  semireusable  three-stage  rock- 
ets from  Sombrero  Island  in  the  Caribbean. 

Industry  and  Trade  Projections  for  the  Next  1 
and  5  Years 

The  commercial  space  launch  industry  is  expected  to  experi- 
ence steady  growth  through  2000  and  2001,  when  delayed 
launches  are  rescheduled  and  new  satellite  systems  are  still 
completing  initial  launches.  After  this  period,  launches  should 
level  out  for  2  or  3  years,  after  which  time  replacement  and 
follow-on  systems  will  increase  the  number  of  launches  again. 


The  high  demand  for  launches  will  be  addressed  by  the  appear- 
ance of  several  new  launch  services  providers  as  well  as  numer- 
ous upgrades  and  improvements  in  current  systems.  Small 
launch  vehicles  will  experience  slower  but  steady  growth 
because  of  the  need  for  remote  sensing  satellite  systems,  scien- 
tific experiments,  and  replacement  launches  for  LEO  communi- 
cations systems  (see  Tables  21-9,  21-10,  and  21-11). 

Kim  Wells,  U.S.  Department  of  Commerce,  Office  of  Aero- 
space, (202)  482-2232,  kim_wells@ita.doc.gov,  October  1999. 
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■  GLOSSARY 

Airframe:  Assembled  structure  of  an  aircraft,  together  with  the  system 
components  that  form  an  integral  part  of  the  structure  and  influence 
strength,  integrity,  or  shape. 

Avionics:  Aeronautical  electronics,  including  communications  and 
navigation  equipment. 

Big  LEO  system:  Satellites  working  together  as  a  system  in  low  earth 
orbit  that  will  provide  all  the  services  of  Little  LEO  systems  as  well 
as  mobile  voice  and  fax  capabilities. 

Block  buys:  A  strategy  used  by  satellite  manufacturers  m  v\  hich  they 
purchase  numerous  launches  at  one  time  to  reserve  access  to  space 
and  receive  a  price  discoLint  based  on  the  volume  of  launches  pur- 
chased. 

FAA  Stage  3  regulations:  Ret|uirements  that  aircraft  meet  more  strin- 
gent (lower)  noise  levels  th;in  Stage  2  aircraft  as  they  approach  and 
take  off  from  airports;  similar  to  Chapter  3  of  the  European  L'nion's 
regulations. 

General  aviation  aircraft:  Fixed-wing  aircraft  used  for  regional  air- 
line service,  business  transportation,  recreation,  specialized  uses 
(such  as  ambulances  and  agricultural  spraying),  and  pilot  training. 

(Jeostationary  earth  orbit  (GF^O):  The  altitude  (22,230  miles)  at 
which  a  satellite  appears  to  be  fixed  at  a  specific  spot  above  the 
earth. 

(Ilobal  Positioning  System  (GPS):  A  system  using  24  satellites,  all  of 
which  report  precise  time  signals,  along  with  location  keys.  Eight 
satellites  are  in  each  of  three  63°-incline-plaiie  circular  orbits  at 
1  1.000  nautical  miles  of  altitude:  the  system  is  used  for  navigation 
and  to  determine  positions  exactly. 

Little  LEO  system:  A  system  of  low  earth  orbit  satellites  that  will 
provide  mobile  data  messaging  and  position  determination  services 
on  a  global  level. 
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Low  earth  orbit  (LEO):  For  the  purposes  of  this  chapter,  any  orbit 

lower  than  geostationary  earth  orhit. 
Payload:  The  satellite,  instrument  package,  or  equipment  carried  into 

space  hy  a  launch  vehicle. 
Rotary-wing  aircraft  or  rotorcraft:  An  aircraft  that  delivers  lift  from 

a  system  of  rotating  airfoils;  includes  helicopters  and  the  tiltrotor 

aircraft  in  the  vertical  mode. 


Unmanned  aerial  vehicle  (UAV):  An  aircraft,  whether  fixed-wing 
or  rotary-wing,  that  is  directly  controlled  [remotely  piloted  vehi- 
cle (RPV)]  or  programmed  to  do  certain  operations  and  return  to 
base.  . 
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SHIPBUILDING  AND  REPAIR 
Economic  and  Trade  Trends 
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Shipbuilding  and  Repair 

INDUSTRY  DEFINITION  The  shipbuilding  and  repair  industry  (SIC 
3731)  includes  establishments  engaged  primarily  in  building  and  repairing 
ships,  barges,  and  lighters,  whether  self-propelled  or  towed  by  other  craft.  This 
industry  also  includes  the  conversion  and  alteration  of  ships  and  the  manufac- 
ture of  offshore  oil-  and  gas-well  drilling  and  production  platforms,  whether  or 
not  self-propelled.  Establishments  engaged  primarily  in  fabricating  structural 
assemblies  or  components  for  ships  and  subcontractors  engaged  in  ship  paint- 
ing, joinery,  carpentry  work,  and  electrical  wiring  installation  are  classified 
under  other  industrial  codes. 


OVERVIEW 


The  U.S.  shipbuilding  industry  has  made  progress  toward 
reemerging  as  an  active  participant  in  the  commercial  shipbuild- 
ing markets.  The  stimulus  for  this  development  in  the  industry 
and  the  ability  of  the  industry  to  enter  and  compete  in  these  mar- 
kets aggressively  was  the  National  Shipbuilding  and  Conversion 
Act  of  1993  and  the  expanded  Title  XI  Federal  Ship  Financing 
Guarantee  Program. 

GLOBAL  INDUSTRY  TRENDS 


According  to  Lloyd's  Register,  the  world  orderbook  for  new 
ships,  as  measured  in  gross  tons,  decreased  after  June  1998.  On 
June  30.  1999,  the  world  orderbook  for  merchant  vessels  100 
gross  tons  (gt)  and  over  consisted  of  2,479  vessels  totaling  33.8 
million  gt.  This  represents  a  7  percent  decrease  from  the  2,668 
vessels  on  order  at  the  end  of  June  1998  and  a  3  percent  decrease 
in  gross  tonnage  from  55.6  million  gt  in  June  1998.  The  average 
size  of  merchant  ships  on  order  increased  4  percent  from  20,829 
gt  at  the  end  of  June  1 998  to  2 1 ,7 1 8  gt  at  the  end  of  June  1 999. 
South  Korea  jumped  ahead  of  Japan  to  regain  the  dominant  posi- 
tion in  the  world  merchant  shipbuilding  market.  South  Korea 
accounted  for  35  percent  of  the  gross  tonnage  of  merchant  ships 
on  order,  followed  by  Japan  with  32  percent  and  the  People's 
Republic  of  China  with  5  percent  of  the  international  commer- 
cial shipbuilding  orderbook  (see  Figure  22-1 ).  At  the  end  of  June 
1999,  the  United  States  ranked  twelfth  among  shipbuilding 


nations  with  1 .29  percent  of  world  gross  tonnage  compared  with 
an  orderbook  of  1 .05  percent  of  the  aggregate  in  June  1998.  The 
U.S.  orderbook  increased  from  582,377  gt  to  696,343  gt,  an 
increase  of  20  percent  in  gross  tonnage  of  ships  on  order. 


World  Shipbuilding  Orderbook  as  of 
June  30,  1999 

(%  of  gross 
tonnage) 

40  I  1 


Source  Lloyd's  Register  of  Shippirig,  World  Shrpburlding  Statistics,  June  1999 
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U.S.  SHIPBUILDING  TRENDS 


The  benchmark  used  for  tracking  the  U.S.  shipbuilding  industry 
is  the  U.S.  Major  Shipbuilding  Base  ( MSB ),  which  is  defined  as 
privately  owned  shipyards  that  are  open  and  have  at  least  one 
shipbuilding  position  consisting  of  an  inclined  way,  a  launching 
platform,  or  a  building  basin  capable  of  accommodating  a  ves- 
sel 122  meters  in  length  or  larger.  With  few  exceptions,  these 
shipbuilding  facilities  are  also  major  repair  facilities  w  ith  a  dry- 
docking  capability.  On  January  1,  1999.  there  were  19  major 
shipbuilding  facilities  in  the  United  States  (see  Figure  22-2). 

According  to  the  U.S.  Department  of  Labor,  aggregate  employ- 
ment in  the  U.S.  shipbuilding  and  repair  industry  in  December 
1 998  was  1  ()().2()().  up  500  from  the  revised  December  i  997  figure 
of  99,700.  MSB  shipyards  employ  about  60  percent  of  the  total 
workforce  of  the  shipbuilding  and  ship  repair  industry.  The 
remaining  40  percent  worked  in  the  550  additional  establishments 
(with  10  or  more  employees)  classified  by  the  Bureau  of  Labor 
Statistics  under  SIC  .^31  (shipbuilding  and  repairing).  Not 
included  in  SIC  3731  are  the  five  government-owned  shipyards 
that  do  not  engage  in  new  construction  but  instead  overhaul  and 
repair  Navy  and  Coast  Guard  ships.  In  October  1998.  total 
employment  in  the  five  govenimenl  shipyards  was  23.1 16. 


FIGURE  22-2 
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Industry  Revitalization  Efforts 

Recognizing  that  U.S.  shipyards  had  to  be  able  to  compete  in  the 
international  commercial  shipbuilding  market  to  remain  viable, 
the  federal  government  developed  a  multifaceted  program  to 
improve  the  industry's  competitiveness  in  the  international  com- 
mercial shipbuilding  market.  In  1993,  President  Clinton  submit- 
ted to  Congress  the  report  Stn'rif^iheniiii^  America  '.v  Sliipyanl.s:  A 
Plan  for  C()iupetin{>  in  the  International  Market. 

This  report  formed  the  basis  for  the  administration's  efforts 
to  help  the  U.S.  shipbuilding  industry  translate  its  skills  from 
military  requirements  to  a  commercial  focus  in  order  to  com- 
pete and  obtain  orders  from  international  shipowners,  substan- 
tially increasing  the  industry's  customer  base.  The  President's 
five-part  plan  included  the  following  aims: 

■  Ensuring  fair  international  competition 

■  Eliminating  unnecessary  government  regulation 

■  Assisting  international  marketing 

■  Financing  ship  sales  through  Title  XI  loan  guarantees 

■  Improving  commercial  competitiveness  through  MARITECH 

To  implement  the  plan,  the  President  signed  into  law  the 
National  Defense  Authorization  Act  of  1994,  which  contained 
the  National  Shipbuilding  and  Shipyard  Conversion  Act  of  1993. 
The  latter  act  expanded  the  existing  Title  XI  Federal  Ship  Financ- 
ing Program  by  authorizing  the  secretary  of  transportation  to 
guarantee  obligations  issued  to  finance  the  construction,  recon- 
struction, or  reconditioning  of  eligible  export  vessels.  It  also 
authorized  guarantees  for  shipyard  modernization  and  improve- 
ment projects.  The  Shipyard  Act  established  a  National  Ship- 
building Initiative  (NSl )  program  to  support  the  industrial  base  for 
national  security  objectives.  Its  goal  is  to  reestablish  the  American 
shipbuilding  industry  as  an  internationally  competitive  industry. 

Federal  Assistance  Programs 

For  over  40  years,  the  Maritime  Administration  (MARAD)  has 
provided  financial  assistance  to  U.S.  shipowners  through  the 
Federal  Ship  Financing  Guarantee  Program  (Title  XI)  and  the 
Capital  Construction  Fund  (CCF).  The  Title  XI  program  was 
established  by  the  Merchant  Marine  Act  of  1936,  as  amended, 
and  provides  for  a  full  faith  and  credit  guarantee  by  the  U.S.  gov- 
ernment for  the  puipose  of  promoting  the  growth  and  moderniza- 
tion of  the  U.S.  Merchant  Marine  and  U.S.  shipyards.  The  Title 
XI  program  provides  for  federal  government  guarantees  of  pri- 
vate sector  financing  or  refinancing.  The  program  may  be  utilized 
for  the  construction  or  reconstruction  of  U.S. -flag  or  export  ves- 
sels in  U.S.  shipyards  as  well  as  modernization  of  U.S.  shipyards. 
Vessels  eligible  for  Title  XI  assistance  include  but  are  not  limited 
to  commercial  vessels  such  as  passenger  vessels,  bulk  carriers, 
cargo,  tankers,  tugs,  towboats,  barges,  dredges,  oceanographic 
research  vessels,  and  offshore  oil  ves.sels. 

U.S.  operators  are  permitted  to  establish  a  CCF.  They  can  t 
make  qualified  withdrawals  from  the  fund  of  tax-deferred  dol- 
lars to  procure  new  or  reconstructed  vessels  from  U.S.  ship- 
yards. In  addition,  the  federal  government  continues  to  provide 
significant  direct  support  to  the  industry  through  the  procure- 


w  incnt  of"  goods  and  services  from  a  large  number  ol'  shipyards 
and  related  industries  to  repair  government-owned  vessels.  The 
principal  government  contracting  agencies  include  the  Naval 
Sea  Systems  Command,  the  Military  Sealitt  Command,  the 
Army  Corps  of  Hngineers,  the  LI.S.  Coast  Guard,  the  National 
Oceanic  and  Atmospheric  Administration,  the  National  Science 
Foundation,  and  MARAD. 

Federal  Ship  Financing  Guarantee  Program 

Interest  and  approvals  in  the  Title  XI  program  have  reached 
their  highest  historical  levels  as  a  result  of  the  enactment  of 
the  National  Shipbuilding  and  Shipyard  Conversion  Act  o\' 
\99}.  The  act  expanded  the  program  to  make  Title  XI  financ- 
ing guarantees  available  to  foreign  shipowners  and  shipyard 
modernization  projects.  This  resulted  in  the  approval  in  fiscal 
year  (FY)  1994  through  the  first  quarter  of  FY  1999  of  more 
than  $4.6  billion  in  Title  XI  guarantees.  MARAD  has  been 
asked  to  consider  a  variety  of  projects,  including  river  and 
power  barges,  tugs,  double-hulled  product  tankers,  and  a  vari- 
ety of  drilling  equipment,  including  semisubmersible  mobile 
j   offsiiore  drilling  units. 

I  During  FY  !99S  and  the  fust  three-quarters  of  FY  1999. 
MARAD  approved  20  applications  for  Title  XI  financing  (see 
Table  22-1  ).  Included  are  five  export  projects  and  one  shipyard 
modernization  project.  The  total  estimated  cost  of  these  proj- 
ects is  $2.S  billion,  with  Title  XI  guarantees  totaling  $2.4  bil- 
lion. The  five  export  projects  have  a  total  estimated  cost  of  $652 
million,  with  Title  XI  guarantees  totaling  $,566  million. 


As  of  .lune  .^0,  1999,  MARAD  had  applications  for  19  proj- 
ects pending,  including  three  shipyard  modernization  projects, 
at  an  estimated  cost  of  $1..-^  billion,  with  Title  XI  guarantees 
totaling  $1.1  billion.  The  pending  Title  XI  applications  included 
double-hulled  product  tankers,  ferries,  various  of  f  shore  vessels, 
barges,  tug/supply  vessels,  and  dredges. 

MARITECH  Program 

MARITECH  was  a  .5-year  federal  program  that  provided  match- 
ing government  funds  to  encourage  the  shipbuilding  industry  to 
direct  and  lead  in  the  development  and  application  ol  advanced 
technology  to  improve  its  competitiveness  and  preserve  its  indus- 
trial base.  The  program  was  industry-led  and  jointly  funded  by  the 
government  and  industry.  Administration  was  provided  through 
the  Defense  Advanced  Research  Projects  Agency  ( DARPA )  of  the 
U.S.  Department  of  Defense  in  collaboration  with  MARAD. 

MARITECH  had  both  near-term  and  long-term  objectives. 
In  the  near  term,  it  assisted  industry  in  penetrating  the  interna- 
tional marketplace  with  competitive  ship  designs,  market  strate- 
gies, and  nn)dern  shipbuilding  proces.ses  and  procedures.  In  the 
long  term,  the  program  encourages  advanced  ship  and  ship- 
building technology  projects  to  promote  continut)us  product 
and  process  improvement  that  will  maintain  and  enlarge  the 
U.S.  share  of  the  commercial  and  international  market;  this  will 
ensure  the  availability  of  an  experienced  industrial  base,  which 
is  vital  to  national  security  in  times  of  crisis. 

MARITECH  projects  awarded  during  FYs  1994  through  1997 
cover  a  wide  range  of  themes,  from  the  design  of  various  types  of 


TABLE  22-1:    Approved  Title  XI  Applicatic 


Company 


Reason  or  Number 
and  Type  of  Ship 


Loan  Guarantee 
Amount,  $  millions 


Ship  Projects  ^ 

Noble  Drilling  Corporation^ 
Tugz  International  L.L.C. 
Canal  Barge  Company,  Inc. 


Attransco,  Inc.  (refinancing  of  Title  XI  debt) 

Western  Power  Co.  (Ika  Ghana  National  Petroleum  Corp.)^ 

IVlarine  Cranes  (a  Washington  General  partnership) 

IVIaybank  Navation  Company,  L.L.C. 

Vessel  Management  Services,  Inc. 

Perforadora  Central,  S.A.  de  C.V.^ 

Astro  Offshore  Corporation^ 

Rowan  Companies,  Inc. 

Lightship  Tankers  lll-V,  L.L.C. 

Empresa  Energetica  Corinto,  Ltd. 

Cashman  Equipment  Company 

Petrodrill  Offshore,  Inc.' 

Trico  Marine  International,  Inc. 

Torch  Deepwater,  Inc. 

Project  America,  Inc.  (formerly  Great  Hawaiian) 
Ensco  Offshore  Company 


Shipyard  projects 

Bender  Shipbuilding  &  Repair  Co.,  Inc. 


1  semisubmersible  mobile  offshore  drilling  unit 

3  twin  Z-drive  reserve  tractor  harbor/escort/towing  tugs 
30  steel  open  hopper  barges 

2  260-foot  deck  barges 
10  120-foot  deck  barges 

3  tank  vessels 

2  power  barges 

1  split-hull  ABS  loadline  hopper  barge 
1  warehouse  barge 

10  medium-high  horsepower  tugboats 

1  jack-up  mobile  offshore  drilling  unit 

2  platform  supply  vessels 

1  self-elevating  mobile  offshore  drilling  unit 

3  46,095-dwt  tank  vessels 

1  power  barge 

5  steel  deck  barges 

2  semisubmersible  drilling  rigs 
2  230-foot  supply  vessels 

1  300-foot  by  75-foot  multipurpose  DP  vessel 

2  U.S. -flag  cruise  ships 

1  semisubmersible  drilling  rig  (EMSCP  7500) 
Shipyai  fl  11"  "  T  in/,"itiriii 


'  As  of  July  1,  1999. 
'  Export  projects. 

Source:  U.S.  Department  of  Transportation,  Maritime  Administration. 
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small  vessels  and  large  oceangoing  ships,  shipyard  technology, 
and  advanced  material  technology.  These  projects  have  been 
awarded  to  24  companies  and  their  subcontractors  in  40  states,  the 
District  of  Columbia,  Puerto  Rico,  and  nine  foreign  countries. 

MARAD  MARITECH  Projects.  Since  1994.  DARPA  and 
MARAD  have  jointly  selected  a  total  of  65  projects  valued  at 
$357  million,  of  which  40  projects  valued  at  $172  million  were 
assigned  to  MARAD  to  administer  (Table  22-2).  No  funding 
was  provided  for  new  projects  in  FY  1998.  Several  existing  proj- 
ects, however,  were  extended  with  follow-on  work  phases. 

At  present.  21  MARITECH  projects  are  ongoing  and  are 
being  administered  by  MARAD.  Those  projects  range  from  inno- 
vative design  and  marketing  strategies  for  high-technology  ves- 
sels to  research  in  advanced  manufacturing  technology  processes 
and  procedures.  Information  on  MARAD-administered  projects 
is  available  on  the  World  Wide  Web  on  the  National  Maritime 
Resource  and  Education  Center  (NMREC)  home  page  (http;// 
www.marad.dot.gov/nmrec/).  A  MARITECH  projects  index  file 
lists  MARAD-administered  projects.  From  that  index.  MARI- 
TECH project  information  files  are  available  for  review,  includ- 
ing information  such  as  project  title,  project  consortium  members, 
project  objectives  and  overview,  project  status,  and  government 
and  private  sector  contacts. 

MARITECH  Advanced  Shipbuilding  Enterprise.  Funding 
for  MARITECH  ended  in  FY  1998.  Recognizing  the  need  to 
build  on  MARITECH's  success,  the  industry  worked  with  the 
Navy,  DARPA,  the  Coast  Guard,  and  MARAD  to  develop  a 
successor  program  called  MARITECH  Advanced  Shipbuilding 
Enterprise  (ASE).  This  program,  which  received  congressional 
funding  in  FY  1999,  is  strategically  structured  to  place  the 
industry  in  a  position  to  control  its  own  destiny  and  return  U.S. 
shipbuilders  to  a  position  of  international  strength. 

Commercial  Ship  Construction 

New  Orders.  In  1998  and  the  first  half  of  1999,  the  U.S.  ship- 
building industry  received  orders  for  the  construction  of  three 
oceangoing  commercial  ships.  In  September  1998,  Avondale 


TABLE  22-2  ZH  Projects  by  Fiscal  Year 

(millions  of  di 


Industry 

Fiscal 

Number 

Total 

Government 

Matching 

Year 

of  Projects 

Value 

Funded 

Funds 

1994 

19 

92.5 

43.3 

45.2 

1995 

26 

100.9 

46.9 

53.6 

1996 

11 

83.8 

38.5 

45.2 

1997 

9 

79.8 

36.6 

43.1 

Total 

65 

357.0 

165.3 

187.1 

Projects  managed 

by  MARAD 

40 

172.0 

80.0 

87.8 

Projects  managed 

by  DOD 

25 

185.0 

85.3 

99.3 

Note:  Year  values  do  not  sum  to  total  due  to  project  administrative  costs. 
Source:  U.S.  Department  of  Transportation,  Maritime  Administration. 


Industries  received  a  $164  million  order  from  ARCO  Marine. 
Inc.,  to  build  an  additional  82.545-gt  (125,000  deadweight  tons 
or  dwt)  crude  carrier.  The  tankers  built  for  ARCO  are  the  largest 
ships  ordered  from  a  U.S.  shipyard  since  1984.  In  March  1999, 
Ingalls  Shipbuilding  received  a  new  order  for  two  72,000-gt 
(6,300  dwt)  oceangoing  passenger  cruise  ships.  These  cruise 
ships  are  the  first  oceangoing  pas.senger  cruise  ships  ordered 
from  a  U.S.  shipyard  since  the  55  United  States  was  constructed 
at  Newport  News  Shipbuilding  in  1952. 

Deliveries.  In  1 998  and  the  first  half  of  1999,  U.S.  shipyards 
delivered  seven  commercial  oceangoing  ships  totaling  262,100 
dwt  and  174.075  gt. 

Newport  News  delivered  the  remaining  five  of  six  double- 
hulled  product  tankers.  The  30.415-gt  tankers  ordered  by  Hvide 
Marine  were  delivered  between  October  1998  and  June  1999. 
Alabama  Shipyard  delivered  the  second  of  two  1 1 ,000-gt  chem- 
ical carriers,  which  were  ordered  in  late  1995,  to  Danneborg 
Rederi  AS  of  Denmark.  Halter  Marine  delivered  a  12,9()4-gt 
oceangoing  passenger/vehicle  fen-y  in  June  1998  to  the  Alaskan 
Marine  Highway  System.  In  addition,  Todd  Pacific  Shipyard 
Corp.  of  Seattle  delivered  two  4,340-gt  non-oceangoing  passen- 
ger/vehicle femes  for  the  Washington  State  Ferry  System. 

Current  Orderbook.  As  of  August  1,  1999,  the  U.S.  order- 
book  for  oceangoing  commercial  ships  consisted  of  three  crude 
cariTers  at  Avondale  and  two  passenger  cruise  ships  at  Ingalls 
Shipbuilding.  The  two  passenger  cruise  ships  at  Ingalls  Ship- 
building were  made  feasible  by  the  assistance  of  the  MARAD's 
Title  XI  Federal  Ship  Financing  Program.  The  crude  carriers 
under  construction  at  Avondale  Industries  for  ARCO  Marine. 
Inc.,  a  subsidiary  of  Atlantic  Richfield  Company,  are  being 
financed  by  the  parent  company  and  withdrawals  from  its  CCF 
administered  by  MARAD.  The  end-of-year  orderbook  since 
1975,  updated  to  August  I,  1999,  is  shown  in  Figure  22-3. 

MARAD  data  indicate  that  U.S.  shipyards  had  additional 
orders  for  approximately  80  commercial  self-propelled  vessels 
larger  than  100  gt  (both  oceangoing  and  non-oceangoing),  total- 
ing about  140.000  gt.  These  orders  included  tugs,  towboats,  off- 
shore supply  vessels  (OSVs),  and  ferries.  Orders  for  barges  and 
government/military  vessels  are  not  included  in  this  count. 

As  of  August  1,  1999.  the  orderbook  for  oceangoing  com- 
mercial vessels  totaled  five  ships  with  original  contract  values 
of  approximately  $1.73  billion  (see  Table  22-3).  Of  those  five 
vessels,  two  were  covered  by  Title  XI  with  original  contract  val- 
ues of  $1.23  billion,  with  MARAD  providing  $1.08  billion 
under  the  Title  XI  program. 

Military  Ship  Construction 

Navy  ship  construction  programs,  which  have  been  declining  ^ 
since  1991.  are  continuing  to  decline.  The  Navy's  ship  acquisi- 
tion budgets  are  still  well  below  the  level  reached  in  the  1980s,  t 
when  the  Navy  commenced  its  largest  peacetime  combatant  '■ 
ship  construction  program,  with  nearly  $100  billion  appropri- 
ated. Although  the  Navy's  ship  construction  projects  have  dom-  ^ 
inated  the  workload  in  U.S.  shipyards  in  recent  years,  they  have 
done  this  on  a  much  diminished  scale. 
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number  '  gross  tons 

of  ships  ■    ,  I  (millions) 

QQ    I  Number,  of  ships  Gross  tons  ' 


As  ol  Aijgusl  1.  1999 

Source  US  Depanment  of  Transportation,  Maritime  Administration 


FIGURE  22-3 

New  Orders.  In  1998  and  the  first  half  of  1999,  the  Navy 
ordered  1 7  new  ships  1 .000  light  displacement  tons  (Idt)  or  larger 
from  U.S.  private  shipyards,  totaling  171 .699  Idt  with  a  total  orig- 
inal contract  value  of  $6.9  billion.  In  that  period,  U.S.  private 
shipyards  delivered  1 5  new  Navy  vessels  and  completed  two  con- 
versions totaling  340.994  Idt  with  u  total  original  contract  value 
of  $6.1  billion.  The  Navy's  shipbuilding  orderbook  as  of  July  1. 
1999.  had  declined  dramatically  in  the  previous  10  years  as  a 
consequence  of  the  austere  new  construction  budget,  dropping 
from  102  vessels  in  1989  to  44  in  1999. 

Current  Orderbook.  As  of  July  1.  1999,  the  Navy  backlog 
of  ships  on  order  or  under  construction  in  private  shipyards 
1,000  Idt  or  larger  consisted  of  26  combatants  and  1 8  amphibi- 
ous ships,  auxiliary  ships,  and  T-ships.  totaling  44  ships  (see 
Table  22-4).  Four  Navy  vessels  were  scheduled  to  be  delivered 
by  the  end  of  1999.  1 2  before  the  end  of  2000,  and  9  by  the  end 
of  2001 .  The  naval  shipbuilding  orderbook  encompasses  a  vari- 
ety of  vessels,  from  the  Seawolf  submarine  to  a  Coast  Guard 


icebreaker.  The  Navy's  new  construction  backlog  of  44  ships 
includes  10  different  types  of  ships,  with  the  orders  dispersed 
among  seven  private  shipyards  on  the  Atlantic  (three).  Gulf 
(three),  and  Pacific  (one)  coasts. 

Most  U.S.  shipyards  do  not  have  the  experience,  expertise,  or 
infrastructure  required  to  construct  sophisticated  naval  combat 
vessels.  The  Navy's  T-ship  projects,  however,  have  provided 
some  work  for  private  U.S.  shipyards  that  for  the  last  16  years 
have  relied  heavily  on  military  ship  construction.  These  projects 
involve  the  building  of  civilian-manned  Navy  auxiliary  ships 
that  when  completed  will  be  placed  under  the  control  of  the  Mil- 
itary Sealift  Command  (MSC).  On  July  1,  1999,  there  were  14 
T-ships  on  order  or  under  construction.  Avondale  Industries,  Inc.. 
of  Avondale.  LA,  received  orders  for  six  military  sealifl  ships,  and 
National  Steel  and  Shipbuilding  Co.  (NASSCO)  of  San  Diego, 
CA,  received  orders  for  five  military  sealift  ships.  Halter  Moss 
Point  Shipyard  of  Moss  Point.  MS.  is  constructing  two  ocean  sur- 
vey ships  and  one  ocean  surveillance  ship. 

National  Oceanic  and  Atmospheric 
Administration 

The  National  Oceanic  and  Atmospheric  Administr  ation  (NOAA) 
cuiTently  owns  and  operates  eight  fisheries  research  vessels,  four 
charting  and  survey  ships,  and  three  oceanographic  research 
ships.  NOAA  is  moving  forward  with  plans  to  replace  the  aging 
National  Marine  Fisheries  Service  portion  of  its  15-ship  fleet 
with  new  acoustically  quiet  fisheries  research  vessels  (FRVs). 
Anticipating  four  new  FRV-40  class  ships,  NOAA  has  completed 
the  contract  definition  package  and  tested  the  hull  and  propeller 
designs  to  assure  their  quiet  performance,  which  will  signifi- 
cantly enhance  survey  quality  and  greatly  increase  productivity. 

The  President's  budget  request  for  FY  2000  includes  funding 
for  the  first  of  these  ships  and  allows  annual  options  for  the 
awarding  of  an  additional  three.  The  detailed  design  and  con- 
struction contract  is  expected  in  the  year  2000.  These  vessels  will 
replace  the  existing  fleet  of  aging  FRVs  and  provide  expanded 
capability  by  using  new  technology  and  an  improved  design.  The 
missions  for  these  new  vessels  will  include  stock  assessment  and 
life  history,  physical  and  biological  research,  habitat  studies, 
evaluation  of  fisheries  research  gear,  and  atmospheric  and  sea 
surface  observations  and  measurement.  An  extensive  suite  of 
state-of-the-art  gear  and  laboratories  to  support  stock  assessment 


TABLE  22-3:    Commercial  Shipbuilding  Orderbook^ 


Shipyard 

Design  Type 

Vessel  Name 

Gross  Tons 

Award  Date 

Estimated 
Delivery  Date 

Approximate  Contract  Price, 
$  millions 

Avondale  Industries 

Crude  carrier 

Endeavor 

82,545 

06/30/1997 

8/1/2000 

166.0 

Avondale  Industries 

Crude  carrier 

Resolution 

82,545 

06/30/1997 

9/1/2001 

166.0 

Avondale  industries 

Crude  carrier 

Discovery 

82,545 

09/30/1998 

8/1/2002 

164.0 

Ingalls  Shipbuilding 

Cruise  ship 

Unnamed 

72,000 

03/09/1999 

1/24/2003 

616.9 

Ingalls  Shipbuilding 

Cruise  ship 

Unnamed 

72,000 

03/09/1999 

1/23/2004 

616.8 

Total 

5  ships 

391,635 

1,729.7 

'  Vessels  of  1,000  gross  tons  and  over  as  of  August  1,  1999. 

Source:  U.S.  Department  of  Transportation,  Maritime  Administration. 
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TABLE  22-4:    Military  Ships  under  Construction^ 


Symbol 

Type 

Number 

New  construction 

CVN 

Aircraft  carrier  (nuclear-powered) 

1 

DDG 

Guided  missile  destroyer 

23 

LHD 

Amphibious  assault  ship  (multipurpose) 

1 

LPD 

Amphibious  transport  ship 

2 

SSN-21 

Attack  submarine  (nuclear-powered) 

1 
1 

SSN-774 

Attack  submarine  (nuclear-powered) 

1 

T-AKR 

Military  sealift  ship 

1 1 

1  \ 

WAGB 

Icebreaker 

1 

T-AGOS-23 

Ocean  surveillance  ship 

1 

T-AGS-60 

Ocean  survey  ship 

2 

Total 

44 

'  Ships  of  1,000  Idt  or  over  as  of  July  1,  1999. 

Source:  U.S.  Department  of  the  Navy,  Naval  Sea  Systems  Command. 


and  sampling,  diving,  and  oceanography  will  be  required,  includ- 
ing state-of-the-art  sonar  sampling  systems,  bottom  and  pelagic 
trawling  equipment,  and  oceanographic  sampling  systems,  h  is 
anticipated  that  the  ships  will  have  an  overall  length  of  65  meters, 
be  able  to  carry  enough  supplies  to  ensure  a  self-sustained  40-day 
mission,  and  have  accommodations  for  38  crew  members  and 
scientists.  The  vessels  will  comply  with  all  U.S.  and  international 
rules  and  standards  applicable  to  oceanographic  research  \essels. 
Currently,  NOAA  is  conducting  public  comment  surveys  on  the 
technical  package  and  requesting  potential  sources  for  design  and 
construction. 

A  major  repair  and  serv  ice  life  extension  also  is  planned  for  the 
NOAA  ship  David  Starr  Jordan,  which  currently  conducts  fish- 
eries research  in  the  Pacific  Ocean.  Modification  of  several  surplus 
navy  vessels  and  craft  to  be  used  for  limited  Fisheries  and  Coastal 
Ocean  Program  research  also  is  planned.  Normal  annual  and  \  oy- 
age  repairs  for  the  1 5  NOAA  ships  in  operation  will  continue. 

Ship  Repair  and  Conversion  Wori< 

Activity  m  the  U.S.  ship  repair  industry  continues  to  be  robust. 
Large  and  small  U.S.  shipyards  continue  to  compete  success- 
fully in  domestic  and  foreign  markets  for  ship  repair  and  con- 
version work  to  supplement  their  diminishing  Navy  repair 
work.  U.S.  shipyards  have  been  successful  in  using  location, 
timeliness  of  repairs,  and  competitive  prices  to  gain  an  advan- 
tage over  many  foreign  repair  yards. 

U.S.  private  shipyards  perform  a  \ariety  of  ship  repair  and 
conversion  work  on  a  large  array  of  \essel  types.  The  continued 
high  level  of  activity  in  the  U.S.  offshore  oil  and  gas  industry  has 
created  a  need  for  additional  ship  repair  and  conversion  services 
and  has  increased  maintenance  capabilities.  There  has  been  a 
great  deal  of  consolidation  activity  in  Gulf  Coast  shipbuilding 
and  repair  and  an  expansion  of  shipyard  capabilities  achieved 
through  an  increase  in  shipyard  property  and  capital  equipment. 

The  U.S.  Navy  is  another  major  ship  repair  market.  Each  year, 
the  Navy  accomplishes  maintenance  and  modernization  work  on 
its  ships  in  both  public  and  private  shipyard  ^.  In  FY  1998,  the 
Navy  completed  95  availabilities  (overhaul/repair  work)  with  a 
budgeted  value  of  $2.1  billion.  Of  those  availabilities,  46  were 


accomplished  in  the  public  sector's  naval  shipyards  for  a  bud- 
geted value  of  $1.4  billion  (67  percent),  while  the  private  sector 
completed  49  smaller,  less  complex  availabilities  that  reflected 
approximately  $688  million  (33  percent)  in  budgeted  value. 

The  FY  1999  Navy  Maintenance  and  Modernization  projection 
called  for  100  scheduled  availabilities  with  a  total  budgeted  value 
of  $2.3  billion.  The  naval  shipyards  are  scheduled  to  accomplish 
36  availabilities  representing  approximately  $1.4  billion,  or  61 
percent  of  the  budgeted  value.  The  private  sector's  shipyards  are  1 1 
scheduled  to  accomplish  64  smaller,  less  complex  availabilities 
representing  $875  million,  or  39  percent  of  the  budgeted  value. 

National  Defense  Reserve  Fleet  i. 

MARAD's  National  Defense  Reserve  Fleet  (NDRF)  is  a  pro-  ' 
gram  that  allow  s  the  storage  and  orderly  disposal  of  obsolete  or  i 
excess  government-owned  vessels.  At  the  beginning  of  FY  ' 
1999,  the  NDRF  consisted  of  220  ships.  There  are  also  an  addi-  I 
tional  87  vessels  held  in  MARAD's  custody  for  other  govern-  ' 
ment  agencies,  primarily  the  U.S.  Navy,  on  a  reimbursable  '  i 
basis.  Many  of  these  ships  can  be  activated  to  meet  U.S.  ship-  i; 
ping  requirements  in  a  national  emergency.  /  > 

A  key  sealift  shipping  program  that  exists  as  a  subset  of  the    ^  f 
NDRF  is  the  Ready  Reserve  Force  (RRF).  At  the  beginning  of  . 
FY  1999.  the  RRF  was  composed  of  91  oceangoing  cargo  ships  ^ 
that  are  maintained  to  keep  their  certificates  of  inspection  cur-  It 
rent.  Vessels  in  the  RRF  are  owned,  managed,  and  operated  by 

MARAD  under  authorization  found  in  the  Merchant  Ship  Sales  1] 

Act  of  1946.  In  peacetime.  93  RRF  ships  generally  are  held  in  ^ 

various  stages  of  readiness  in  the  United  States  and  are  periodi-  ii 
cally  activated  in  support  of  U.S.  Department  of  Defense  (DOD)  jf 

peacetime  exercises.  In  1990.  the  first  mass  activation  of  the  fl  ; 

RRF  took  place  when  79  RRF  ships  were  activated  to  support  »|) 

Operation  Desert  Shield/Desert  Storm.  By  the  end  of  the  Gulf  V 

War,  the  RRF  had  transported  22  percent  of  all  military  supplies,  2  i  ) 

including  45  percent  of  the  ammunition,  to  the  Persian  Gulf  '\ 

The  NDRF  is  funded  by  DOD  through  the  National  Defense.  Ii 

Sealift  Fund  ( NDSF).  The  budget  is  about  $260  million  for  main-  i  u  [ 

tenance  and  operations.  MARAD  retains  the  responsibility  for  'V  " 

the  ownership,  custody,  maintenance,  and  operational  readiness  •  j 

of  the  fleet.  To  reduce  the  existing  surge  roll-on/roll-off  (RO/RO)  ■  J 

shoilfall.  DOD  is  pursuing  expansion  upgrades  of  selected  RRF  ^  i 

RO/ROs  to  obtain  an  additional  5.980  square  meters  of  lift  by  the  4  i  i 

yeai-  2002.  A  DOD  directive  calls  for  the  retirement  of  19  older  ^i  i 

breakbulk  ships  from  the  RRF  to  the  NDRF  by  FY  2002  as  the  < }  s 
Navy"s  newly  constructed  and/or  converted  military  sealift  ships  u 

(T-AKRs).  which  are  large  medium-speed  RO/ROs,  become  ii 
available.  ii 

RRF  ship  maintenance  and  repair  are  conducted  primarily  in 

commercial  U.S.  yards,  including  the  island  of  Guam,  with  U.S.  ' 

marine  equipment  and  service  suppliers.  The  RRF  uses  com-  U  j 
mercial  ship  managers  that  are  authorized  to  do  ship  mainte- 
nance and  repair  contracting  in  accordance  with  commercial  :? 

practices.  MARAD  utilizes  a  combination  of  surplus  govern-  j : 

ment  piers  and  commercial  piers  to  meet  its  vessel  layberthing  i  i  Ij 

needs.  A  total  of  65  RRF  ships  were  outported.  Lessons  learned  i  r. 
from  Operation  Desert  Shield/Desert  Storm  indicated  a  need  to  >^ 
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berth  more  RRF  ships  in  a  higher  state  of  readiness,  some  with 
rull-lime  redueed  operating  status  (ROS)  erews  aboard. 
MAR  AD  has  received  I  10  no-notice  activations  from  DOD 
since  the  1990-1991  Gull' War,  and  all  but  two  ships  have  met 
or  exceeded  the  assigned  level  of  readiness.  Through  June  .^0, 
1999,  operational  RRF  ships  in  preposjtioning  accumulated 
over  12,627  operational  days  while  achieving  a  99.5  percent 
full-mission-capable  readiness  rating.  MARAD  will  continue 
to  rely  heavily  on  the  U.S.  maritime  industrial  base  for  the  RRF 
program,  which  is  now  the  single  largest  source  of  national 
emergency  contingency  surge  shipping  in  the  world. 

Passenger  and  Cruise  Vessels 

In  March  1999,  the  U.S.  shipbuilding  industry  reentered  the 
market  for  the  construction  of  large  oceangoing  cruise  ships. 
Ingalls  Shipbuilding  received  an  order  to  build  two  256-meter- 
long,  1 ,9()()-passenger  oceangoing  cruise  ships  for  American 
Classic  Voyages  Co.,  with  an  option  for  a  third  vessel.  The  first 
vessel  is  scheduled  to  be  delivered  in  early  2003,  and  the  second 
in  early  2004.  The  much  heralded  "Project  America"  contract 
was  made  possible  by  the  enactment  of  the  1997  U.S.  Flag 
Cruise  Ship  Pilot  Project  statute.  These  cruise  ships  are  the  fust 
oceangoing  passenger  cruise  ships  ordered  from  a  U.S.  ship- 
yard in  over  four  decades  and  were  made  feasible  by  the  assis- 
tance of  MARAD"s  Title  XI  federal  ship  financing  program. 

Medium  and  Small  Shipyards 

Medium  and  small  shipyards — shipyards  that  are  engaged  pri- 
marily in  supporting  inland  waterway  and  coastal  operators — 
constitute  an  important  segment  of  the  U.S.  shipbuilding  and 
repair  industry.  They  are  active  in  tne  construction  and  repair  of 
smaller  vessels  such  as  barges,  tugboats  and  towboats,  offshore 
crew  and  supply  boats,  femes,  casino  boats,  tlshmg  boats, 
patrol  boats,  military  and  nonmilitary  craft,  and  fire  and  rescue 
vessels  as  well  as  oil  rig  construction,  conversion,  and  repair. 

Dry  Cargo  Barges 

The  surge  in  construction  orders  for  new  dry  cargo  barges  expe- 
rienced in  recent  years  has  slowed  to  a  trickle  as  the  operating 
fleet  has  moved  into  a  situation  of  overcapacity.  Contributing  to 
the  overcapacity  situation  have  been  the  slower  than  anticipated 
pace  of  barge  retirements,  their  low  utilization,  and  the  con- 
struction of  deeper,  larger  barges.  As  retirements  have  slowed, 
as.sets  reportedly  are  being  redeployed  from  grain  hauling  into 
the  carrying  of  coal,  scrap  iron,  and  other  bulk  products. 

The  fleet  of  covered  barges  is  estimated  at  about  12,400. 
Barge  operators  slowed  the  new  construction  pace  as  the  market 
continued  to  absorb  the  influx  of  the  more  than  2,500  new  dry- 
cargo  bottoms  delivered  in  1996  and  1997.  According  to  the  trade 
press,  many  covered  barges  are  having  their  useful  life  extended 
as  an  alternative  to  the  higher  capital  investments  required  for  the 
construction  of  new  bottoms. 

Tank  Barges 

The  replacement  building  boom  anticipated  as  a  result  of  the  Oil 
Pollution  Act  of  1990  (OPA-90)  which  will  phase  out  single- 


skin  bottoms  by  2015,  has  not  materialized.  According  to  Work- 
hoal  Maiiciziiw.  only  130  single-skin  tank  barges  were  retired 
from  1995  through  1997.  There  are  about  500  single-skin  tank 
barges  operating  on  the  inland  waterways  that  will  have  to  be 
retired  or  converted  into  double-skin  tank  barges. 

The  trade  press  has  reported  numerous  new  orders  for  double- 
hulled  tank  barges  as  well  as  the  delivery  of  double-hulled  tank 
barges.  Conoco,  a  major  integrated  energy  company,  for  exam- 
ple, reported  that  it  had  completed  the  conversion  of  its  U.S. 
barge  fleet  with  the  delivery  of  its  fourth  new  double-hulled  tank 
barge  and  is  now  operating  a  100  percent,  double-hulled  fleet  of 
14  tank  barges  along  the  Gulf  Coast  from  Brownsville,  TX,  to 
Mobile,  AL. 

Data  available  at  the  Maritime  Administration  show  an 
assortment  of  medium  and  small  shipyards  with  orders  for  tank 
barges,  with  many  .scheduled  to  be  delivered  before  the  end  of 
1999. 

Offshore  Supply  Vessels 

The  decline  in  oil  prices  translated  into  an  oversupply  situation 
for  the  existing  fleet  of  OSVs,  and  builders  of  OSVs  suffered 
from  a  dearth  of  new  orders.  It  will  take  a  lengthy  period  of 
higher  oil  and  gas  prices  before  the  level  of  offshore  activity 
picks  up.  Some  analysts  believe  that  drilling  activity  is  bottom- 
ing out  and  that  the  outlook  for  the  oil  service  sector  is  bullish. 

Ferries 

U.S.  shipyards  reportedly  account  for  30  percent  of  the  world 
ferry  orderbook.  A  number  of  U.S.  shipyards  are  cunently  build- 
ing ferries:  Gladding-Hearn  Shipbuilding  has  been  building  a 
variety  of  aluminum  boats,  including  a  second  high-speed  triple- 
decked  INCAT  passenger  catamaran  for  Boston  Harbor  Cruises; 
Halter  Marine  has  a  contract  to  build  two  auto/passenger  ferries 
for  North  Carolina's  Department  of  Transpoilation;  Derecktor 
Shipyards  built  a  high-speed  46-meter  catamaran  passenger  ferry 
capable  of  operating  in  excess  of  52  knots:  and  Pequot  River 
Shipworks  has  built  a  35-meter  high-speed  catamaran  and  is 
building  two  35-knot,  177-pas.senger  TriCat  femes.  Additional 
ferry  projects  are  under  development,  and  Washington  State 
Ferries  reportedly  is  looking  for  up  to  as  many  as  seven  new 
passenger-only  ferries.  With  many  cities  looking  for  solutions 
to  high  traffic  congestion,  the  passenger  waterborne  transporta- 
tion sector  may  be  poised  to  grow  over  the  next  several  years. 

Export  Orders 

Medium-size  and  small  shipyards  continue  to  operate  in  the 
international  market,  building  a  variety  of  vessels  for  different 
clients.  Some  examples  of  recent  activity  for  the  export  market 
include  a  high-speed,  45-meter  catamaran  300-passenger  feixy 
for  the  Argentinean  company,  Buquebus,  built  by  Derecktor 
Shipyards  and  a  70-MW  power  barge  for  use  in  Nicaragua  built 
by  Todd  Pacific  Shipyards. 

Capital  Investment 

In  FY  1998,  the  U.S.  shipbuilding  and  repair  industry  invested 
more  than  $292  million  in  the  expansion  and  upgrading  of  facili- 
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ties.  Much  of  this  investment  was  intended  to  improve  efficiency 
and  competitiveness  in  the  commercial  shipbuilding  arena. 
Improvements  were  made  to  update  and  convert  shipyard  facili- 
ties to  make  them  more  commercially  viable.  Examples  of  recent 
capital  investments  include  new  pipe  and  fabrication  shops,  dry- 
dock  extensions,  military  work  enhancement  programs,  auto- 
mated steel  process  buildings,  and  expanded  design  programs. 
Many  of  these  improvements  have  been  made  necessary  by  the 
increased  ulili/ation  of  U.S.  shipyards,  particularly  those  along 
the  Gulf  Coast,  as  a  result  of  the  resurgence  of  the  oil  patch  indus- 
try. In  1999,  the  industry  planned  to  spend  about  $383  million  for 
the  upgrading  and  expansion  of  facilities,  according  to  data 
received  by  the  Maritime  Administration,  The  industry's  capital 
investments  since  1970  have  totaled  approximately  $6.3  billion. 
The  actual  expenditures  between  1985  and  1997.  with  the  excep- 
tion of  1990.  consistently  exceeded  those  planned. 
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Only  two  U.S.  shipyards  have  orders  for  the  construction  of 
oceangoing  commercial  vessels:  Ingalls  Shipbuilding  has  work 
through  early  2004  completing  the  construction  of  two  passen- 
ger cruise  ships,  and  the  Avondale  Industries.  Inc..  Shipyards 
Division  has  work  through  the  year  2002  for  the  construction  of 
three  tankers  for  ARCO  Marine.  The  U.S.  Navy  will  continue  to 
be  the  principal  customer  for  the  U.S.  shipbuilding  and  repair 
industry  in  the  foreseeable  future  for  both  conversion  and  repair 
work,  although  the  level  of  activity  is  expected  to  be  lower  than 
that  in  the  previous  decade.  Demand  for  ferries  and  double- 
hulled  vessels  should  increase  as  a  result  of  highway  congestion 
and  OPA-90  requirements,  respectively.  Oil  rig  demand  should 
remain  steady  because  of  the  age  of  the  existing  fleet. 

Major  Shipyards 

In  the  1980s,  the  Navy's  long-term  fleet  expansion  program  was 
begun,  with  a  goal  of  establishing  a  modem  600-ship  fleet.  This 
fleet  expansion  program  halted  with  the  end  of  the  cold  war. 
Reductions  in  the  Navy  ship  procurement  program,  along  with 
the  scheduled  and  early  decommissioning  of  Navy  submarines, 
combatants,  and  auxiliary  vessels,  have  led  to  a  smaller  active 
U.S.  Navy  fleet.  The  Navy's  active  fleet  was  reduced  by  208 
ships  between  the  end  of  FY  1985  and  FY  1998.  dropping  from 
541  to  333  ships.  This  represents  a  38.4  percent  decline  in  the 
size  of  the  active  fleet.  The  U.S.  Navy's  shipbuilding  plan  for  FYs 
1999  through  2004  includes  the  construction  and  conversion  of 
66  new  ships  costing  about  $46.0  billion  (see  Table  22-5).  The 
66  Shipbuilding  and  Conversion.  Navy  (SCN)  ships  consist  of 
45  new  construction  ships,  one  nuclear  aircraft  carrier  refueling, 
eight  ship  modernizations,  and  12  service  life  extensions  (SLEPs). 
The  Navy's  shipbuilding  program  represents  a  60.5"  percent 
reduction  in  the  quantity  of  ships  being  procured,  an  average  of 
7.5  ships  per  year  compared  with  the  average  of  19  ships  pro- 
cured annually  for  Navy  programs  in  the  1980s. 

Navy  ships  require  many  subcontractors  to  assist  in  the  con- 
struction and  installation  of  a  multitude  of  complex  shipboard  sys- 


TABLE  22-5:    Navy  Shipbuilding  Plan,  1999-2004' 


Ship  Class 

1999 

2000 

2001 

2002 

2003 

2004 

Tota 

New  construction 

CVN 

1 

1 

SSN 

1 

1 

1 

1 

1 

5 

DDG-51 

3 

3 

3 

3 

3 

15 

DD-21 

1 

1 

LPD 

1 

2 

2 

2 

2 

2 

11 

T-AGS 

1 

1 

T-AKR  (military  sealift) 

1 

1 

ADC(X) 

-1 

1 

2 

2 

3 

9 

JCC(X) 

1 

1 

Sii  btotal 

7 

6 

8 

8 

8 

8 

45 

Modernization/ 

major  overhaul 

CVN  (refueling) 

1 

1 

LCAC  SLEP 

1 

2 

1 

2 

3 

3 

12 

CG  (modernization) 

1 

3 

4 

8 

Subtotal 

1 

2 

2 

3 

6 

7 

21 

Total 

8 

8 

10 

11 

14 

15 

66 

'  Fiscal  years. 

Source:  U.S.  Department  of  the  Navy,  Naval  Sea  Systems  Command. 

tems  (weapons,  radar,  etc.).  These  complex  systems  dramatically 
increase  the  total  cost  of  military  ships.  The  shipyard  contract  <j 
value  accounts  for  only  about  one-third  of  the  $46  billion  budget;  > 
the  remainder  goes  for  items  such  as  government-furnished  , 
equipment  placed  aboard  the  vessels  and  government  program  "j; 
costs.  The  major  full-service  shipyards,  tho.se  which  constitute  the  i 
MSB  for  the  foreseeable  future,  will  continue  to  depend  on  Navy  If 
shipbuilding  and  repair  work  as  their  primary  source  of  employ-  n 
ment.  Since  mid- 1992.  those  shipyards  have  experienced  a  shaip  ^ : 
decrease  in  employment  as  a  consequence  of  deep  reductions  in  "j : 
new  Navy  shipbuilding  orders,  the  decline  in  complex  Navy  'j  i 
repair  activity,  and  the  absence  of  significant  orders  for  commer-  ij  n 
cial  shipbuilding.  The  Navy's  shipbuilding  plan  for  FYs  1999  p 
through  2004  will  result  in  a  leveling  out  of  the  workforce  by  the  ' 
end  of  2006.  The  shipbuilding  industry's  workload  projection  (see  « 
Figure  22-4)  reflects  the  labor-power  requirements  for  the  com-  ^  i 
mercial  shipbuilding  orderbook  as  of  December  1998  and  the  pro-  I  i 
posed  Navy  FYs  1999  through  2004  shipbuilding  plan.  j 

Oil  Pollution  Act  of  1990 

OPA-90  established  the  requirement  that  all  tankers  entering  j  i  i 
U.S.  ports  by  the  year  2015  have  double  hulls.  OPA-90  was  ^  '  : 
seen  as  representing  a  large  step  toward  reducing  the  environ- 
mental  danger  from  shipping  petroleum  and  petroleum  prod-  ^ 
ucts  as  well  as  an  opportunity  for  the  U.S.  shipbuilding  industry  ^  > 
to  reenter  the  commercial  market  through  the  construction  of   i  E 
double-hulled  tankers.  The  U.S.  industry  has  taken  numerous  1  :  •! 
steps  to  improve  its  ability  to  capture  a  comfortable  percentage 
of  the  demand  for  replacement  tonnage  in  the  world  tanker  ii 
fleet.  MARAD  data  indicate  that  about  1.500  tankers  involved    '  J 
in  foreign  trade,  or  about  one-third  of  the  world's  petroleum  « 
tanker  fleet,  enter  U.S.  ports.  It  is  difficult  to  determine  the  '  5 
number  of  tankers  that  will  be  rebuilt,  scrapped,  or  constructed  t( 
as  a  result  of  the  enactment  of  OPA-90.  but  it  is  known  that  a  e 
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Source  U  S  Department  of  Transportation,  Maritime  Administration 
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double  hull  will  be  required  by  the  year  2015  for  all  tankers 
entering  a  U.S.  port. 

World  Tanker  Fleet 

According  to  CIcnksoii  ',v  Shippiiii^  Review  ami  Outlook  of  spring 
1999,  about  one-third  of  the  tankers  in  the  world's  operational 
fleet,  measured  by  number  and  deadweight  tonnage,  were  built 
before  1980.  While  very  large  crude  carriers  ( VLCCs)  represent 
about  44  percent  of  the  world  tanker  tleet  in  terms  of  deadweight 
tonnage,  about  52  percent  of  the  VLCC  fleet,  measured  by  dwt, 
was  more  than  20  years  old. 

Clarksoii 's  reports  that  it  is  expected  that  9.3  million  dwt  of 
VLCC  tonnage  will  be  delivered  in  the  year  2000.  down  very 
slightly  from  the  9,6  million  tons  expected  to  be  delivered  in 
1999.  The  large  amount  of  tonnage  forecast  for  delivery  is  a 
direct  result  of  the  massive  amount  of  orders  placed  for  VLCCs 
in  1997  and  1998. 

Clarkson  '.v  reported  that  the  fleet  of  smaller  tankers,  Aframax- 
tankers.  those  in  the  range  of  80,000  to  120.000  dwt,  continued  to 
age.  As  of  March  1999.  21  percent  of  those  tankers  were  over  20 
years  old.  compared  with  17  percent  at  the  end  of  1995. 

Clarkson's  reported  that  as  of  March  1999,  double-hulled 
tankers  represented  about  26  percent  of  the  world's  tanker  fleet, 
with  1 ,325  vessels  aggregating  to  77.2  million  dwt.  The  double- 
hulled  fleet  is  fairly  young;  almost  80  percent  of  the  ves.sels  and 
I  91  percent  by  tonnage  are  less  than  9  years  old. 

Much  older  tanker  tonnage  remains  to  be  replaced  with  new 
tonnage  in  the  twenty-first  century  so  that  those  vessels  will  be 
I  able  to  enter  U.S.  ports.  U.S.  and  foreign  shipyards  have  seen  an 
j  influx  of  orders  for  double-hulled  tankers  as  a  result  of  the 
requirements  of  OPA-90.  The  U.S.  shipbuilding  industry  has 
benefited  from  the  increased  demand  for  double-hulled  tankers 
generated  by  OPA-90,  receiving  orders  for  1 1  new  tankers  (9 


product  and  2  chemical  tankers)  and  lour  major  tanker  recon- 
structions. 'I  hose  orders  should  be  a  catalyst  lor  future  orders  for 
double-hulled  tankers  that  incorporate  design  improvements  and 
advanced  electronic  features.  U.S.  shipyards  continue  to  make 
significant  capital  investments  to  improve  their  facilities  and 
increase  their  productivity  in  order  to  participate  in  the  opportu- 
nities forecast  for  the  next  decade,  including  Jones  Act  tanker 
tonnage  resulting  from  ()PA-9().  Shipbuilding  analysts  expect  a 
significant  rise  in  new  orders  for  commercial  ships  into  the 
twenty-first  century.  This  increase  is  a  result  of  projections  of 
high  growth  in  the  seaborne  trade  for  oil  and  dry  bulk  cargoes  as 
well  as  the  continued  demand  for  replacement  ships  necessitated 
by  the  aging  of  the  world  fleet.  To  achieve  this  level,  a  significant 
number  of  orders  will  have  to  be  made  for  tankers  and  dry  bulk 
caniers. 

Organization  for  Economic  Cooperation 
and  Development 

In  December  1994,  the  world's  key  shipbuilding  nations  (the 
United  States,  Japan,  Korea,  the  European  Union  countries,  and 
Norway)  signed  an  agreement  to  eliminate  shipbuilding  subsidies 
and  other  trade-distorting  practices.  The  agreement  was  negoti- 
ated under  the  auspices  of  the  Organization  for  Economic  Coop- 
eration and  Development  (OECD).  This  accord  eliminates 
virtually  all  direct  and  indirect  subsidies,  establishes  common 
rules  for  government-assisted  financing,  creates  an  injurious  pric- 
ing mechanism  to  prevent  ship  dumping,  and  provides  a  binding 
mechanism  for  dispute  settlement.  The  OECD  agreement  is 
intended  to  achieve  the  goal  of  ensuring  fair  internatiiMial  compe- 
tition for  U.S.  shipyards.  The  administration  fielieves  that  the 
agreement  can  help  restore  the  competitiveness  of  American  ship- 
building in  the  world  market,  since  it  requires  other  countries  to 
give  up  the  much  more  substantial  support  they  have  provided  to 
their  yards  while  requiring  relatively  modest  changes  in  U.S.  pro- 
grams. Although  negotiation  of  the  OECD  agreement  began  as  a 
U.S.  initiative,  there  has  been  a  protracted  di.sagreement  within 
the  U.S.  shipbuilding  industry  over  its  utility.  Large  military- 
oriented  yards  have  opposed  the  agreement,  while  many  com- 
mercially oriented  small  and  medium-si/.e  yards  have  supported 
it.  The  Clinton  administration  and  congressional  supporters  of  the 
agreement  have  sought  to  address  critics'  concerns  through  com- 
promise proposals.  Various  bills  to  implement  the  agreement  have 
been  considered,  but  Congress  still  must  act.  All  other  parties 
have  ratified  the  agreement,  but  it  will  not  go  into  force  unless  the 
United  States  approves  it  by  passing  implementing  legislation. 

If  the  agreement  takes  effect,  the  Title  XI  program  will  be 
modified  to  meet  its  terms,  which  provide  for  a  maximum 
repayment  period  of  12  years  and  a  maximum  financing  cover- 
age of  80  percent.  The  cunent  Title  XI  program  allows  for  a 
maximum  25-year  repayment  period  and  maximum  financing 
coverage  of  87.5  percent. 

Medium-size  and  Small  Shipyards 

Medium-si/e  and  small  shipyards  continue  to  flourish  with 
orders  for  tugs,  feiTies,  patrol  boats,  and  other  shallow-draft 
vessels.  Many  yards  report  that  they  are  continuing  to  invest  in 
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TABLE  22-6:    U.S.  Trade  Patterns  in  Shipbuilding^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Ron  1  o  n  ^ 
n  cLJ  1  u  1 1 

Value^ 

ona  re,  /o 

Heg  ion 

Vdl  Uc 

oMdre,  /o 

NAFTA 

D 

NAFTA 

in 

/ 

Latin  America 

311 

32 

Latin  America 

1 

1 

Western  Europe 

363 

37 

Western  Europe 

123 

85 

Japan/Chinese  Economic  Area 

3 

0 

Japan/Chinese  Economic  Area 

3 

2 

Other  Asia 

34 

4 

Other  Asia 

4 

3 

Rest  of  world 

222 

23 

Rest  of  world 

4 

3 

World 

983 

100 

World 

145 

100 

Top  Five  Countries 

Value 

Share, % 

Top  Five  Countries 

Value 

Share,% 

Netherlands  Antilles 

190 

19 

Finland 

113 

77 

Netherlands 

178 

18 

Canada 

10 

7 

United  Kingdom 

162 

16 

Norway 

5 

4 

Egypt 

127 

13 

Singapore 

4 

3 

Nigeria 

42 

4 

Poland 

3 

2 

'  SIC  3731. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


iheir  facilities.  Some  yards  acquire  oilier  facilities  to  impro\e 
their  market  positions,  gain  access  to  additional  workers,  and 
enter  new  markets.  Medimn-size  and  small  shipyards  saw  a 
growth  opportunity  in  the  rig  business  and  moved  aggressively 
into  that  market.  The  industry  observed  that  the  rig  fleet  was 
aging  and  saw  a  tremendous  opportunity  in  an  expected  surge  m 
demand  for  rig  repairs  and  conversions. 

FACTORS  AFFECTING  FUTURE  U.S. 
INDUSTRY  GROWTH 


The  availability  of  long-term  Title  XI  guarantees  for  eligible 
vessels  constructed  or  reconstructed  in  U.S.  shipyards  and  for 
shipyard  modernization  projects  continues  to  be  a  major  facttir 
in  the  revitalization  of  commercial  shipbuilding  in  U.S.  ship- 
yards. The  U.S.  shipbuilding  indu.stry  has  to  make  significant 
strides  in  building  efficient  ships  at  lower  prices  with  on-time 
deliveries  for  the  Jones  Act  trade  to  demonstrate  to  the  interna- 
tional market  its  ability  to  produce  high-quality  commercial 
vessels.  (See  Table  22-6  for  the  total  value  of  exports  in  1998.) 
The  knowledge  and  experience  gained  in  the  past  few  years, 
coupled  with  a  successful  domestic  building  program,  should 
help  the  U.S.  shipbuilding  industry  secure  additional  new  build- 
ing tonnage  generated  by  OPA-90,  the  projected  growth  in 
world  trade,  and  the  projected  demand  for  replacement  tonnage. 
The  U.S.  shipbuilding  industry  has  made  significant  capital 
investments  to  enhance  its  coinpetitive  posture  by  means  of  pro- 
ductivity improvements.  The  federal  government,  suppliers, 
shipyard  managements,  and  organized  labor  continue  to  work 
together  to  achieve  increased  market  penetration  through  the 
cost-effective  production  of  high-quality  ships  and  products. 

The  industry  sees  opportunities  in  the  years  ahead,  and  a 
sharp  focus  on  product  planning,  production,  and  marketing 


should  give  it  a  chance  to  demonstrate  achievement  first  in  the  (j 
domestic  market  and  then  in  the  more  competitive  foreign  com-  I 
mercial  shipbuilding  arena.  j 

Daniel  Seidman  and  Elizabeth  Gearhart,  Office  of  Ship  Con-  | 
struction.  Maritime  Administration,  U.S.  Department  o^  Tr-'^s  | 
portation,  (202)  366-3841 ,  August  1999. 
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Economic  and  Trade  Trends 
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Industrial  and  Analytical 

Instruments 

INDUSTRY  DEFINITION  The  industrial  and  analytical  instruments 
industry  (SIC  382)  encompasses  three  major  sectors:  laboratory  instru- 
ments and  apparatus  (SIC  3821,  3826,  3827),  measuring  and  controlling 
instruments  (SIC  3822,  3823,  3824,  3829),  and  electrical  test  and  measuring 
instruments  (SIC  3825). 


OVERVIEW 


Global  and  Domestic  Outlook 

The  industrial  and  analytic  instruments  (I&AI)  industry  manu- 
factures a  diverse  range  of  technically  advanced  products.  Mea- 
suring and  controlling  instruments  are  used  in  most 
manufacturing  and  processing  plants  around  the  world;  labora- 
tory instruments  and  apparatus  are  crucial  to  the  pharmaceutical 
industry  for  drug  research  and  are  equally  important  to  the  clin- 
ical diagnostic  market;  and  electrical  test  and  measuring  instru- 
ments are  used  by  the  semiconductor  industry  to  test 
semiconductors  and  loaded  circuit  boards,  the  computer  indus- 
try to  test  disk  drives,  and  the  telecommunications  industry  to 
test  the  rapidly  growing  voice,  data,  and  video  infrastructure. 

The  I&AI  industry  is  highly  competitive,  technologically 
advanced,  and  globally  integrated.  The  markets  in  which  U.S. 
companies  compete  are  globalized;  therefore,  many  large  U.S. 
instruments  companies  have  manufacturing  operations 
throughout  the  world  and  derive  a  significant  portion  of  their 
revenues  from  international  sales.  Restructuring,  consolidation, 
and  mergers  and  acquisitions  are  key  elements  to  growth  in 
today's  marketplace.  Global  competition  is  constantly  driving 
new  standards  of  quality  while  reducing  manufacturing  costs. 
The  keys  to  success  include  the  selling  price,  the  performance 
capabilities  of  an  instrument,  state-of-the-art  technology,  tech- 
nical support,  and  aftemiarket  service. 

The  United  States  is  the  largest  producer  of  I&Al  in  the 
world.  The  chief  competitors  to  U.S.  companies  are  based  in 
Japan,  Germany,  and  the  United  Kingdom. 


In  1998  and  the  first  half  of  1999.  overall  business  activity 
for  I&Al  experienced  weak  economic  conditions,  especially  in 
Asia  and  Latin  America  and  to  a  lesser  degree  in  Europe.  This 
weakness  was  partially  offset  by  stronger  growth  in  the  domes- 
tic market. 

The  global  I&AI  industry  is  benefiting  from  implementation 
of  the  Information  Technology  Agreement  (ITA),  which  will 
eliminate  import  duties  on  information  technology  products, 
including  most  analytical  instruments,  by  January  1,  20()(). 

In  November  1998,  the  Asia-Pacific  Economic  Coopera- 
tion (APEC)  ministers  signed  the  Early  Voluntary  Sectoral 
Liberalization  initiative  agreeing  to  lower  tariffs  and  trade 
barriers  in  instrumentation  and  medical  devices.  This  agree- 
ment is,  however,  nonbinding.  The  APEC  ministers  also 
agreed  to  initiate  a  process  in  the  World  Trade  Organization 
(WTO)  for  the  reduction  of  tariffs  known  as  Accelerated  Tar- 
iff Liberalization  (ATL)  in  which  the  APEC  economies  have 
pledged  to  work  constructively  to  achieve  the  critical  mass  in 
the  WTO  necessary  for  concluding  agreements  in  all  nine  sec- 
tors. The  lowering  of  tariffs  in  all  nine  sectors,  including  sci- 
entific instruments,  has  the  potential  to  increase  trade  on  a 
global  basis. 

Industry  and  Trade  Projections 

Shipments  by  the  U.S.  l&AI  industry  totaled  an  estimated 
$46.3  billion  in  constant  dollars  (see  Table  23-1 )  in  1998  and 
were  expected  to  rise  slowly  to  $47.8  billion  in  1999.  For  the 
year  2000,  I&AI  shipments  are  forecast  to  grow  3  percent  to 
$49.2  billion.  Din  ing  the  3-year  period  ending  in  2004.  ship- 
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TABLE  23-1:    Measuring  and  Controlling  Devices  (SIC  382)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  Data 

Value  of  shipments'" 

34,730 

35,409 

38,932 

43,730 

46,741 

49,411 

49,909 

51,837 

54,030 

1.0 

3.9 

4.2 

3.7 

3825  Electrical  measuring  devices 

1  U,  1  ^4 

1  0  yl  1  D 

1      "Yl  1 

1  9  /1 7Q 

1  9  QAfl 

1/1/1  on 

9 

o.o 

9  R 
o.O 

9  C\ 

382A  Laboratory  instruments^ 

9,823 

10,384 

11,119 

12,254 

13,039 

13,821 

14,235 

1 4,804 

1 5,544 

9  n 

A  n 

O.U 

A  CL 
4.0 

382B  Measuring  instruments^ 

16,081 

1 6,279 

1 7,689 

19,059 

20,331 

21 ,550 

22, 196 

IS.Kjoo 

24,006 

9  ri 
o.U 

4.U 

/I  n 

A  9 

4.Z 

Value  of  shipments  (1992$) 

34,730 

34,708 

37,705 

41,659 

43,955 

45,957 

46,279 

47,834 

49,225 

0.7 

3,4 

2.9 

2.9 

3825  Electrical  measuring  devices 

8,826 

8,608 

9,800 

1 1 ,649 

1 2,543 

1  J,UbU 

1 2,573 

1 3,001 

1  9  97n 

1  o,  s5  /U 

9  7 

-o.  / 

9  A 

0.4 

9  Q 

Z.O 

1  A 

382A  Laboratory  instruments 

9,823 

1 0,842 

1 1 ,761 

1 2,31 0 

1  9  9QQ 

1  9  CQ9 

1/1  119 

1  /I  A  1  1 

9  9 

9  Q 

o.y 

9  A 

o.O 

A  A 
4.4 

382B  Measuring  instruments 

1 6,081 

1  C  Q"7  1 
1  0,0  1  \ 

1  "7  nc5 

1 Q  ocn 

1 Q  1  no 
ly, lu^ 

1  Q  AflQ 

1  y  ,duo 

9n  1  99 

9n  791 

9  1  9/1/1 
£.  1  ,Z4'+ 

9 

9  n 

O.U 

9 

9  7 

Total  employment  (thousands) 

276 

269 

266 

271 

272 

3825  Electrical  measuring  devices 

OO.D 

Do.U 

A9  T 

382A  Laboratory  instruments 

78.2 

78.0 

/D.O 

/D.O 

"7*7  A 

382B  Measuring  instruments 

129 

1 26 

1 26 

132 

1 32 

Production  workers  (thousands) 

138 

134 

139 

142 

141 

3825  Electrical  measuring  devices 

TO  n 

"51  (\ 

382A  Laboratory  instruments 

0/1  O 

o4.U 

oD.^: 

'3R  1 
oD.  1 

3828  Measuring  instruments 

71.3 

69.4 

"7  1  O 

79  "7 

16.1 

Average  hourly  earnings  ($) 

13.01 

13.32 

13.52 

13.94 

14.28 

3825  Electrical  measuring  devices 

14.20 

14.56 

1 4.84 

1 5.07 

1 5.53 

382A  Laboratory  instruments 

12.74 

13.06 

1 3.47 

14.14 

1 4.65 

382B  Measuring  instruments 

12.61 

12.91 

1 2.97 

13.37 

1 3.54 

Capital  expenditures 

1,180 

1,152 

1,156 

1,348 

1,466 

3825  Electrical  measuring  devices 

324 

402 

334 

398 

469 

382A  Laboratory  instruments 

355 

330 

325 

371 

401 

382B  Measuring  instruments 

501 

420 

498 

C"7Q 

o  /y 

c:qa 

Product  Data 

Value  of  shipments^ 

32,914 

33,904 

36,214 

39,747 

42,227 

44,639 

45,099 

46,843 

48,821 

1.0 

3.9 

4.2 

3.7 

3825  Electrical  measuring  devices 

7,985 

8,180 

9,020 

10,882 

1 1 ,964 

1 2,562 

1  9  ncA 

1  9  /I  Q9 

1  z,4oz 

1  9  QC^A 

/I  n 

9  A 

o.o 

9  P 
O.O 

9  n 

382A  Laboratory  instruments 

9,481 

9,654 

10,014 

1 1,062 

1 1 ,451 

19  1  9Q 

1  £.,  1  So 

1 9  c;n9 

1 9  nn9 

1  9  Ac:9 

9  n 

o.U 

4.U 

o.U 

4  5 

382B  Measuring  instruments 

1 5,448 

1 6,07 1 

17,181 

1 7,803 

1 8,81 2 

1  Q  Q9Q 

I  y,y  jy 

90  c^97 

9  1  9t^Q 

£.  1  ,ooy 

9  n 

o.U 

4.U 

4  0 

4  2 

Value  of  shipments  (1992$) 

32,914 

33,257 

35,092 

37,910 

39,757 

41,499 

41,788 

43,201 

44,535 

0.7 

3.4 

3.1 

2.9 

3825  Electrical  measuring  devices 

7,985 

8,051 

8,731 

10,208 

11,224 

11,686 

11,240 

11,633 

11,963 

-3.8 

3.5 

2.8 

1.6 

382A  Laboratory  instruments 

9,481 

9,516 

9,775 

1 0,626 

10,815 

1  1  A"7  1 
1  l,D/  1 

1  1  Q9Q 

1  1  ,y 

1  9  9QR 

1  9  Q  1  K 

1  z,y  ID 

9  9 

9  Q 

o.y 

A  9 

4  5 

382B  Measuring  instruments 

15,448 

15,690 

1 6,585 

1 7,076 

17,718 

1  Q  1/19 

1  Q  R 1  Q 

1  o,D  1  y 

1  Q  179 

1Q  APi7 
1  y  ,DO  / 

9  A 

9  n 

o.U 

2  5 

2  6 

Trade  Data 

Value  of  imports 

5,368 

5,969 

7,293 

8,579 

9,159 

10,269 

11,260 

11,342 

11,731 

9.7 

0.7 

3.4 

6.4  , 

3825  Electrical  measuring  devices 

1,184 

1,323 

1,474 

1,834 

2,063 

2,442 

2,487 

2,467 

2,541 

1.8 

-0.8 

3.0 

5.3 

382A  Laboratory  instruments 

1,987 

2,040 

2,303 

2,733 

3,091 

3,526 

3,992 

4,025 

4,075 

13.2 

0.8 

1.2 

7.2 

382B  Measuring  instruments 

2,197 

2,606 

3,516 

4,011 

4,005 

4,301 

4,781 

4,850 

5,115 

11,2 

1.4 

5.5 

6.3 

Value  of  exports 

9,862 

10,646 

11,724 

13.371 

14,647 

17,165 

17,161 

17,261 

17,957 

-0.0 

0.6 

4.0 

5.2 

3825  Electrical  measuring  devices 

2,934 

3,000 

3,228 

3,932 

4,438 

5,151 

5,052 

4,991 

5,191 

-1.9 

-1.2 

4.0 

4.0 

382A  Laboratory  instruments 

3,011 

3,166 

3,552 

4,131 

4,829 

5,655 

5,763 

5,875 

6,125 

1.9 

1.9 

4.3 

6.1 

382B  Measuring  instruments 

3,917 

4,479 

4,944 

5,309 

5,380 

6,359 

6,346 

6,395 

6,641 

-0.2 

0.8 

3.8 

5.4 

'  Estimate  except  exports  and  imports. 

'  Estimate.  ] 
^  Forecast.  ' 
■*  Compound  annual  rate.  ;j 
^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  The  code  382A  represents  an  aggregation  of  SICs  3821,  3826,  and  3827.  ( 
'  The  code  382B  represents  an  aggregation  of  SICs  3822,  3823,  3824,  and  3829. 

Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration.  ,j 

market  for  exports  to  Asia.  The  United  States  imports  the! 
largest  amount  of  I&AI  from  Japan,  followed  by  Mexico  andJ 
Germany. 

Exports  of  I&AI  were  estimated  to  rise  fractionally  to  $17.3 
billion  in  1999  and  are  forecast  to  rise  4  percent  to  $18  billion! 
in  2000.  Imports  of  I&AI  were  estimated  to  level  off  at  $1 1.3i 


ments  are  forecast  to  grow  at  a  compound  annual  rate  of  4 
percent  to  $58.2  billion. 

The  United  States  is  a  net  exporter  of  I&AI.  In  1998,  the 
United  States  exported  $17.2  billion  (see  Table  23-2)  of 
I&AI  while  importing  $11.3  billion.  Germany  is  the  largest 
export  market  for  I&AI  in  Europe,  while  Japan  is  the  largest 


23-2    U.S.  Industry  &  Trade  Outlook  2000 


TABLE  23-2:    U.S.  Trade  Patterns  in  industrial  and  Analytical  Instruments^  in  1998 

imillions  of  dollars;  percent) 


Exports 

Imports 

Hfsgion' 

Value-' 

Share,  % 

Region'' 

Value' 

Share,  % 

NAFTA 

4,114 

24 

NAFTA 

2.982 

26 

l.afin  America 

932 

5 

Latin  America 

99 

1 

Western  Europe 

5,359 

31 

Western  Europe 

3,913 

35 

Japan/Chinese  Economic  Area 

3,661 

21 

Japan/Chinese  Economic  Area 

3,392 

30 

WUiei  Mbid 

2  030 

Other  Asia 

497 

4 

Rest  of  world 

1  nf^c; 

1  ,UDO 

0 

Rest  of  world 

377 

3 

vvorio 

1  /  ,  1  O  1 

1  nn 

vvoDa 

1 1,260 

100 

lop  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

i^anada 

2,794 

16 

Japan 

2,609 

23 

Japan 

2,208 

13 

Mexico 

1,947 

17 

Mexico 

1,320 

8 

Germany 

1,466 

13 

Germany 

1,212 

7 

United  Kingdom 

1,081 

10 

United  Kingdom 

1,153 

7 

Canada 

1,035 

9 

SIC  382. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


hillion  in  1 999  and  are  torecast  to  rise  3  percent  to  $  1  1 .7  billion 
m  the  year  2()()(). 


LABORATORY  INSTRUMENTS  AND 
APPARATUS 


The  laboratory  instruments  industry  includes  laboratory  appa- 
ratus and  furniture  (SIC  3821),  analytical  instruments  (SIC 
3826),  and  optical  instruments  and  lenses  (SIC  3827). 

Global  and  Domestic  Outlook 

The  laboratory  instruments  and  apparatus  (LI&A)  market  cov- 
I  ers  a  broad  assortment  of  products  that  range  from  large-scale, 
fully  automated  robotic  laboratory  systems  to  microscopes.  The 
principal  products  manufactured  in  the  analytical  laboratory 
!  instruments  sector  include  high-performance  liquid  chro- 
matographs  (HPLC),  gas  chromatographs.  thermal  analysis 
systems,  and  spectrometers. 

The  markets  for  U.S.  laboratory  instruments  and  apparatus 
are   highly   competitive,   globalized,   and  technologically 
advanced.  Many  companies  participate  in  one  or  more  parts  of 
each  market  segment.  Success  depends  heavily  on  selling 
I  price,  the  performance  capabilities  of  an  instrument,  technical 
support,  and  aftermarket  service.  Many  larger  U.S.  companies 
I  derive  a  significant  portion  of  their  revenues  from  interna- 
I  tional  sales  and  have  manufacturing  operations  throughout  the 
I  world.  Restructuring,  consolidation,  and  mergers  and  acquisi- 
ji  tions  are  key  elements  to  long-term  growth  in  this  increasingly 

i!  competitive  marketplace.  Among  the  major  transactions  and 
realignments  that  took  place  in  1998  and  1999  were  Varian's 
:  split  into  three  separate  corporations  along  product  lines; 
EG&G  Instruments'  purchase  of  Perkin  Elmer's  Analytical 
I  Instruments  Division;  the  restructuring  of  Thermo  Instrument 


Systems,  the  world's  largest  analytical  instruments  company; 
Perkin  Elmer's  acquisition  of  PerSeplive  Biosystems  and  its 
investment  in  Tecan;  Amersham  Pharmacia  Biotech's  pur- 
chase of  Moleculer  Dynamics;  Fisher  Scientific's  purchase  of 
Bioblok;  and  Roper  Industries'  acquisition  of  Varlen's  instru- 
ments Division. 

The  leading  U.S.  manufacturers  of  analytical  instruments 
include  Thermo  Instruments  Systems.  Hewlett-Packard.  Perkin 
Elmer,  Waters  inc.,  Varian,  Sybron,  and  Beckman  Coulter.  The 
chief  competitors  to  U.S.  firms  are  based  in  Japan,  Germany, 
and  the  United  Kingdom.  The  largest  include  Amersham  Phar- 
macia Biotech  (United  Kingdom),  Bruker  (Germany),  Sartorius 
(Germany),  Kendro  (Germany),  Shimadzu  (Japan),  Hitachi 
(Japan),  Horiba  (Japan),  and  JEOL  (Japan). 

The  markets  for  Ll&A  products  are  highly  specialized  as  a 
result  of  the  differing  needs  of  the  industries  in  which  those 
products  are  used.  LI&A  products  are  used  by  the  pharmaceuti- 
cal industry  for  drug  research,  testing,  and  quality  control;  by 
the  clinical  diagnostics  market,  which  includes  hospital  labora- 
tories and  physicians'  offices;  by  life  science  research  laborato- 
ries, which  include  coiporate.  university,  and  governmental 
research  labs;  by  the  biotechnology  industry  to  study  proteins, 
genomes,  peptides,  and  other  biological  samples  to  gain  knowl- 
edge about  diseases  and  possible  treatments  and  cures;  by  envi- 
ronmental laboratories  for  testing  air,  soil,  and  water  samples 
for  compliance  with  environmental  regulations;  by  the  chemi- 
cal industry  for  research  and  quality  control;  and  by  the  food 
and  beverage  industry  for  quality  control. 

The  size  and  growth  of  the  LI&A  markets  are  intluenced  by 
a  variety  of  factors,  including  government  funding  for  basic  and 
disease-related  research;  spending  bv  biotechnology,  phamia- 
ceutical,  and  chemical  companies;  the  number  of  new  or 
revised  federal,  state,  local,  and  foreign  environmental  regula- 
tions; and  the  level  of  health  care  spending. 
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As  a  result  of  the  Asian  and  Latin  American  economic 
crises,  low  commodity  prices,  and  attempts  to  contain  costs 
amd^ng  health  care  providers,  industry  observers  expect  short- 
term  growth  within  the  LI&A  industry  worldwide  to  be  in  the 
low  single  digits.  However,  in  the  long  term,  industry 
observers  expect  an  increase  in  worldwide  health  care  expen- 
ditures, a  recovery  in  commodity  prices,  and  increased 
growth  in  the  economies  in  Asia  and  Latin  America  to  stimu- 
late demand  for  LI&A  products,  resulting  in  a  5  percent 
growth  rate  by  the  end  of  the  year  2000.  Long-term  trends  in 
the  life  science  research  industry  include  the  growth  in 
research  and  development  (R&D)  funding  for  new  drugs  by 
the  pharmaceutical  and  biotechnology  industries  and  the 
demand  for  increased  automation  and  efficiency  in  the  phar- 
maceutical and  biotechnology  industries.  R&D  spending  by 
chemical  companies  will  increase  once  commodity  prices 
advance  significantly. 

The  field  of  laboratory  automation  will  continue  to  be  o\k  of 
the  fastest-growing  segments,  increasing  at  an  annual  rate  of  15 
percent,  according  to  observers,  in  the  industry.  Companies  that 
have  the  ability  to  automate  a  wide  variety  of  tests  on  integrated 
workstations  will  have  a  distinct  advantage.  The  use  of 
advanced  software  and  data  output  has  become  an  integral  part 
of  today's  laboratories.  Software  that  can  control  instruments 
from  different  suppliers  will  be  central  to  the  automated  labora- 
tories of  the  future.  Microminiaturized  analytical  devices  have 
the  potential  to  revolutionize  chemical  and  biochemical  analy- 
sis; some  industry  representatives  refer  to  these  small  devices  as 
a  lab  on  a  chip. 

Standardization  of  laboratory  instruments  is  a  key  element 
to  the  future  of  the  industry;  open  architecture  and  standard- 
ization will  speed  new  product  development  and  time  to  mar- 
ket. This  will  allow  the  bigger  players  to  function  more  as 
integrators. 


Industry  and  Trade  Projections 

Shipments  by  the  U.S.  laboratory  instruments  and  apparatus 
industry  in  1998  rose  an  estimated  2  percent  over  1997,  reach- 
ing $13.6  billion  in  constant  dollars  (see  Table  23-1 ).  The  value 
of  U.S.  LI&A  shipments  was  estimated  to  reach  $14.1  billion  in 
constant  dollars  in  1999,  an  increase  of  almost  4  percent.  In 
1998  and  the  first  half  of  1999.  overall  business  activity  for 
Ll&A  companies  suffered  from  weak  economic  conditions  in 
Asia,  Latin  America,  and  Europe.  This  was  offset  by  stronger 
growth  in  the  domestic  market. 

U.S.  industry  shipments  of  LI&A  are  forecast  to  grow  by  4  per- 
cent to  $14.6  billion  in  constant  dollars  in  2000.  During  the  5-year 
period  ending  in  2004.  analysts  project  an  annual  compound 
growth  rate  of  5  percent,  with  total  U.S.  industry  shipments  of 
Ll&A  reaching  $  1 7.9  billion  in  constant  dollars.  However,  certain 
segments — laboratory  automation.  HPLC  and  associated  soft- 
ware, and  themial  analysis  equipment — will  exhibit  double-digit 
growth  through  2004.  The  need  for  laboratories  to  improve  effi- 
ciency and  sample  throughput  and  the  need  to  decrease  human 
error  are  the  driving  forces  behind  the  growth  of  laboratory 
automation.  New  sciences,  such  as  genomics  and  proteinomics  are 
fueling  the  demand  for  HPLC.  and  the  search  for  new  and  better 
materials  is  driving  the  demand  for  thermal  analysis  equipment. 

The  United  States  is  a  net  exporter  of  laboratory  instruments 
and  apparatus.  In  1998.  the  United  States  exported  almost  $5.8 
billion  (see  Table  23-3)  of  LI&A.  while  importing  almost  $4  bil- 
lion. Japan  is  by  far  the  largest  export  market  for  U.S.  manufac- 
turers. Germany,  the  United  Kingdom,  and  Canada  all  received 
U.S.  exports  of  approximately  $500  million  each.  The  United 
States  imported  slightly  more  LI&A  from  Japan  than  it  exported. 

Total  U.S.  exports  of  LI&A  in  1999  were  estimated  to  rise 
fractionally  to  $5.9  billion,  while  imports  were  estimated  to 
level  off  at  $4  billion.  For  the  year  2000,  exports  are  forecast 
to  increase  at  a  much  faster  pace  than  are  imports.  The  increase  i 


TABLE  23-3:    U.S.  Trade  Patterns  in  Laboratory  Instruments^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value^ 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

678 

12 

NAFTA 

475 

12 

Latin  America 

268 

5 

Latin  America 

3 

0 

Western  Europe 

2,340 

41 

Western  Europe 

1,562 

39 

Japan/Chinese  Economic  Area 

1,655 

29 

Japan/Chinese  Economic  Area 

1,565 

39 

Other  Asia 

504 

9 

Other  Asia 

183 

5 

Rest  of  world 

317 

5 

Rest  of  world 

203 

5 

World 

5,763 

100 

World 

3,992 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

1,119 

19 

Japan 

1,194 

30  , 

Germany 

531 

9 

Germany 

629 

16  1 

United  Kingdom 

486 

8 

Canada 

401 

10 

Canada 

453 

8 

United  Kingdom 

315 

Netherlands 

312 

5 

China 

203 

5 

'  SIC  3821,  3826,  3827. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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in  exports  will  be  driven  by  the  recovery  in  Asia  and  l.alin 
America. 

In  the  fnsl  half  of  1999,  Japan  experienced  two  eonseciilive 
quarters  of  gross  domestic  |-)rodiicl  (CiOP)  growth,  a  promising 
sign  that  the  long-awaited  recovery  had  tlnally  begun.  Also, 
Japan  must  maintain  a  high  level  of  expenditures  lor  R&l)  to 
stay  competitive  in  domestic  and  overseas  markets.  The  Japa- 
nese government  has  introduced  new  programs  and  incentives 
to  encourage  and  promote  basic  research.  Together  with  the 
necessity  to  stimulate  new  demand  in  a  weakened  economy, 
the.se  programs  and  incentives  will  act  as  primary  drivers  to 
support  a  comparatively  high  rate  of  growth  in  the  market  for 
LI&A.  U.S.  companies  currently  command  a  60  to  70  percent 
share  ol  the  import  market  in  Jajian. 

Hong  Kt)ng  and  Taiwan  also  represent  excellent  future  export 
opportunities  for  U.S.  companies.  Hong  Kong  has  only  a  few  lab- 
oratories that  provide  product  safety  and  international  standards 
certitlcalion,  and  their  services  generally  are  considered  slow; 
therefore,  manufacturing  mdustry  representatives  have  been  urg- 
ing the  Hong  Kong  government  to  establish  a  comprehensive 
central  product  testing  laboratory.  Once  built,  this  laboratory  will 
increase  the  demand  for  Ll&A.  Also,  the  Hong  Kong  government 
IS  expected  to  spend  more  than  $1  billion  on  environmentally 
iciated  projects  in  the  next  3  years.  This  huge  government  expen- 
diture represents  outstanding  business  opportunities  for  state-of- 
the-art  laborat(iry  instruments.  Taiwan  has  made  great  efforts  to 
improve  its  R&D  environment.  By  2002,  more  than  $14  billion 
will  be  devoted  to  science  and  technology  development.  With  a 
number  of  ongoing  and  proposed  high-tech  investment  projects, 
the  demand  for  Ll&A  will  increase. 

Germany  is  the  largest  export  market  for  U.S. -produced 
LI&A  in  Europe.  Currently,  U.S. -made  products  command  a  40 
percent  import  market  share.  With  Germany's  economy 
expected  to  grow  in  the  next  couple  of  years,  U.S.  exports  of 
LI&A  will  increase.  The  best  sales  prospects  include  laboratory 
automation  technologies,  chromatographs,  spectrometers,  and 
electrophoresis  equipment. 

Brazil  is  the  largest  export  market  for  LI&A  in  South  Amer- 
ica. A  strong  prospective  market  for  environmental  analysis 
instruments  exists  because  of  new  Brazilian  environmental  reg- 
ulations that  should  increase  the  enforcement  of  environmental 
regulations  and  require  industry  administrators  to  invest  in  pol- 
lution prevention  programs. 

Indrek  Grabbi,  U.S.  Department  of  Commerce,  Office  of 
Microelectronics,  Medical  Equipment  and  Instrumentation, 
(202)482-2846,  September  1999. 

MEASURING  AND  CONTROLLING 
INSTRUMENTS 


The  measuring  and  controlling  instruments  industry  includes 
automatic  controls  for  regulating  environments  <SIC  3822), 
process  control  instruments  (SIC  3823),  fluid  meters  and 
counting  devices  (SIC  3824),  and  measuring  and  controlling 
devices  not  elsewhere  classified  (SIC  3829). 


Global  and  Domestic  Outlook 

The  principal  products  manufactured  by  producers  of  measuring 
and  controlling  instruments  include  process  control  computers, 
programmable  logic  controllers,  microprocessor-based  distrib- 
uted control  systems,  sensors,  energy  control  systems  for  build- 
ings, flowmeters,  level  indicators,  and  pressure  gauges.  Many  of 
these  instruments  contain  microprocessors  that  improve  the 
speed,  measuremenl,  and  process  control  of  these  instruments 
and  systems.  A  recent  development  rs  the  trend  toward  integrated 
products  and  systems.  The  enormous  impact  of  personal  comput- 
ers (PCs),  computer  software,  and  digital  technology  is  revolu- 
tionizing the  measurmg  and  controlling  industry.  The  control 
function  is  moving  rapidly  to  PC-level  systems.  The  increased 
use  of  "intelligent"  products  is  allowing  the  end  user — a  manu- 
facturing facility  or  power  plant — to  predict  problems  in  advance 
of  costly  failures.  U.S.  companies  must  continue  to  invest  in  key 
growth  technt)logies  such  as  electronics  and  software  to  remain 
competitive  in  today's  increasingly  complex  environment. 

The  keys  to  growth  in  today's  global  marketplace  include 
acceleration  of  new  product  introductions  and  the  globalization 
of  the  instrument  business.  Acquisitions,  joint  ventures,  and 
strategic  alliances  are  critical  to  American  companies  that  wish 
to  remain  competitive  in  the  global  marketplace.  In  1999.  the 
process  control  industry  saw  one  of  the  industry's  largest  cor- 
porate mergers,  when  Asea  Brown  Boveri  (ABB),  a  joint  ven- 
ture of  companies  in  Switzerland  and  Sweden,  completed  its 
purchase  of  the  Dutch-based  Elsag  Bailey,  forming  ABB/Elsag 
Baily,  one  of  the  world's  top  suppliers  of  process  control  sys- 
tems, analytical  devices,  and  instrumentation.  This  trend  toward 
mergers  and  acquisitions  will  continue  to  dominate,  with  mid- 
sized players  fast  disappearing  through  acquisitions. 

The  world's  leading  suppliers  of  process  control  and 
automation  technology  are  the  United  States,  Germany,  Japan, 
and  Switzerland.  The  leading  manufacturing  companies  are 
ABB/Elsag  Bailey  (Switzerland),  Emerson  Electric  (United 
States),  Honeywell  (United  States),  Rockwell  Automation 
(United  States),  Siebe  (United  Kingdom),  Siemens  (Germany), 
Hartmann  &  Braun  (Germany),  and  Yokogawa  (Japan). 

Nearly  every  manufacturing  and  processing  industry  around 
the  world  requires  process  control  and  automation  technology. 
The  primary  economic  driver  of  this  market  is  industrial  capital 
spending  on  plant  and  equipment,  particularly  in  the  non- 
durable goods  sector,  including  chemicals,  plastics,  pulp  and 
paper,  food  processing,  and  petroleum  refining.  Process  control 
instrumentation  also  is  used  heavily  by  electric  and  gas  utilities 
and  wastewater  treatment  facilities. 

Both  globally  and  domestically  the  process  control  industry 
has  been  and  continues  to  be  hampered  by  low  commodity 
prices  in  the  oil,  chemical,  and  pulp  and  paper  indu.stries.  As 
long  as  commodity  prices  stay  low,  these  industries  will  not 
expand  or  update  their  production  facilities.  Recently,  the  price 
of  oil  started  creeping  upward,  and  that  bodes  well  for  the  petro- 
leum industry.  Once  commodity  prices  climb  higher,  this  should 
stimulate  higher  capital  investment  by  the  nondurable  goods 
industries  in  plant  and  equipment,  which  in  turn  will  result  in 
increased  orders  and  sales  for  the  process  control  industry. 
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The  market  for  controls  designed  for  monitoring  and  control- 
ling residential  and  commercial  environments  is  driven  primarily 
by  the  level  of  construction  of  commercial  buildings  and  residen- 
tial housing  and  secondarily  by  the  refurbishment  of  existing 
buildings  and  houses.  The  brisk  pace  of  new  home  and  commer- 
cial building  construction  in  the  United  States  has  been  offset  by 
the  stagnant  residential  and  commercial  market  in  the  European 
Union  countries  and  the  complete  stoppage  of  new  home  and 
business  construction  in  Asia.  The  leading  suppliers  of  commer- 
cial and  residential  controls  are  Honeywell  (United  States), 
Emerson  Electric  (United  States),  Johnson  Controls  (United 
States),  Siemens  (Germany),  and  Siebe  (United  Kingdom). 

Industry  and  Trade  Projections 

Shipments  by  the  U.S.  measuring  and  controlling  instruments 
industry  in  1998  rose  an  estimated  3  percent  over  1997,  reach- 
ing $20.1  billion  in  constant  dollars  (see  Table  23-1 ),  The  value 
of  U.S.  measuring  and  controlling  industry  shipments  was  esti- 
mated to  reach  $20.7  billion  in  1999,  an  increase  of  3  percent. 
The  sluggishness  of  industry  shipments  in  1998  and  the  first 
half  of  1999  is  attributed  to  the  Asian  and  Latin  American  eco- 
nomic crises.  Even  though  current  growth  in  Asia  has  been 
severely  dampened  by  economic  weakness,  U.S.  companies 
should  see  long-term  shipments  to  developing  countries  grow 
faster  than  they  do  in  the  domestic  market.  Developing  coun- 
tries still  need  to  modernize  their  plants  to  be  competitive  in 
world  markets.  As  developing  countries  become  more  environ- 
mentally conscious,  the  demand  for  state-of-the-art  process 
control  instrumentation  will  grow,  especially  in  the  areas  of 
wastewater  facilities,  electric  utilities,  and  nondurable  goods 
manufacturing  plants. 

U.S.  industry  shipments  of  measuring  and  controlling  instru- 
ments are  forecast  to  grow  3  percent  to  $21.2  billion  in  2()()(). 


icent) 


During  the  5-year  period  ending  in  2004,  analysts  project  an 
annual  compound  growth  rate  of  4  percent,  with  total  U.S. 
industry  shipments  of  measuring  and  controlling  instruments 
reaching  $24.1  billion. 

The  United  States  is  a  net  exporter  of  measuring  and  con- 
trolling instruments.  In  1998,  the  United  States  exported  over 
$6.3  billion  (see  Table  23-4)  of  measuring  and  controlling 
instruments  while  importing  almost  $4.8  billion.  Canada  is  by 
far  the  largest  export  destination  for  measuring  and  controlling 
instruments;  the  United  States  imports  the  greatest  amount  of 
measuring  and  controlling  instruments  from  Mexico.  In  1998, 
U.S.  exports  to  Asia  were  down  considerably  from  1997  as  a 
result  of  the  stagnation  in  the  major  end-use  markets,  such  as 
chemicals  and  petroleum.  Exports  to  Japan  and  the  Chinese 
Economic  Area  declined  14  percent,  while  exports  to  the 
remaining  Asian  markets  were  down  23  percent  from  1997. 
This  downward  trend  in  exports  to  Asia  was  expected  to  con- 
tinue through  1999,  with  some  moderate  prospects  for  growth 
returning  in  2000. 

Total  U.S.  exports  of  measuring  and  controlling  instruments 
in  1999  were  expected  to  stabilize  at  $6.4  billion,  while  imports 
were  expected  to  register  a  small  gain  to  an  estimated  $4.9  bil- 
lion. For  the  year  2()(X),  U.S.  exports  of  measuring  and  control- 
ling instruments  are  forecast  to  show  an  upward  trend  (see 
Table  23-1 )  to  $6.6  billion. 

In  the  short  term,  Ireland,  Spain,  and  Colombia  are  growing 
markets  for  U.S.  exports  of  measuring  and  controlling  instru- 
ments. For  U.S.  companies  with  a  longer-temi  strategy,  Taiwan, 
Singapore,  and  Malaysia  offer  growth  prospects  as  well,  though 
they  will  need  time  to  recover  from  Asia's  financial  crisis. 

The  total  market  size  for  process  control  instruments  in  Ire- 
land was  $223  million  in  1998.  Process  control  instruments  con- 
stitute an  integral  element  in  Irish  manufacturing  processes. 

....       .  ,  L,.o   :,n  1998  i 
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Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region^ 

Value^ 

Share,  % 

NAFTA 

2,667 

42 

NAFTA 

2,179 

46 

Latin  America 

383 

6 

Latin  America 

90 

2 

Western  Europe 

1,588 

25 

Western  Europe 

1,224 

26  ( 

Japan/Chinese  Economic  Area 

694 

11 

Japan/Chinese  Economic  Area 

983 

21  > 

Other  Asia 

536 

8 

Other  Asia 

241 

5 

Rest  of  world 

477 

8 

Rest  of  world 

62 

1 

World 

6,346 

100 

World 

4,781 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

1,864 

29 

Mexico 

1,715 

36 

Mexico 

803 

13 

Japan 

667 

14  > 

United  Kingdom 

380 

6 

Canada 

464 

10 

Germany 

360 

6 

Germany 

382 

8  " 

Japan 

354 

6 

United  Kingdom 

374 

8 

'  SIC  3822,  3823,  3824,  3829. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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During  the  last  couple  of  years,  the  Irish  government  has  pro- 
xidcd  many  benefits  lo  foreign  companies  that  are  willing  to 
invest  and  locate  their  manufacturing  I'acilities  in  that  country. 
This  has  allowed  the  chemical,  pharmaceutical,  food  processing, 
and  gas  and  power  generation  industries  to  expand  substantially. 
The  pharmaceutical  sector  has  40  international  manufacturing 
subsidiaries.  There  is  an  estimated  replacement  cost  of  $.V3  bil- 
lion for  capital  investment  in  this  sector;  this  means  that  when 
the  pharmaceutical  plants  upgrade  their  manufacturing  facili- 
ties, there  will  be  demand  lor  process  controls.  Sales  are 
expected  to  be  good  lor  programmable  logic  controllers,  control 
valve  systems,  pressure  gauges,  and  thermostats. 

hi  Spain,  the  total  market  si/e  of  process  control  instruments 
in  IWS  was  ,$1.5  billion.  There  is  a  great  demand  for  high- 
quality  process  control  instruments  that  is  driven  by  the  increas- 
ing automation  of  Spanish  industry  and  the  need  to  upgrade 
current  infrastructures  while  protecting  the  environment.  Good 
prospects  can  be  found  in  the  following  Spanish  industrial  sec- 
tors: food  processing,  chemicals,  pharmaceuticals,  utilities, 
machine  tools,  and  pollution  control. 

Colombia's  process  control  instruments  market  was  $78  mil- 
lion in  1998.  Intensive  oil  and  gas  exploration,  expansion  and 
Itnodernization  of  refineries  and  other  petrochemical  facilities, 
.and  the  increasing  use  of  electric  power  that  calls  for  the  devel- 
opment of  several  new  hydro  and  thermal  projects  will  spur 
Idemand  for  process  control  instruments.  The  most  promising 
products  for  export  include  flow  and  liquid  level  controls,  pres- 
sure and  temperature  instruments,  control  software,  program- 
stnable  logic  controllers,  digital  displays,  and  transducers. 

(ndrek  Grabbi,  U.S.  Department  )f  Commerce,  OfUce  of 
Microelectronics,  Medical  Equipment  and  Instrumentation, 
(202)482-2846,  September  1999. 


ELECTRICAL  TEST  AND  MEASURING 
INSTRUMENTS 


The  electrical  test  and  measuring  (ET&M)  (SIC  3825)  instruments 
subsector  includes  electrical  integrating  instruments;  test 
equipment  for  testing  electrical,  radio,  and  communications 
circuits  and  motors;  and  instruments  to  measure  electricity. 

Global  and  Domestic  Outlook 

The  electrical  test  and  measuring  (HT&M)  instruments  market 
covers  a  broad  assortment  of  products  purchased  by  a  divcise 
range  ol  industries,  mostly  in  the  fast-growing  inlbrmation 
technology  area.  Products  vary  from  simple  analog  voltage 
meters  costing  a  few  dollars  to  sophisticated  multimillion- 
dollar  digital  diagnostic  equipment,  with  the  high-value  prod- 
ucts representing  an  increasing  share  of  U.S.  shipments  in  the 
ET&M  subsector.  Customers  span  the  computer  equipment, 
automotive,  consumer  electronics,  telecommunications  ser- 
vices and  equipment,  and  semiconductor  industries.  ET&M 
applications  range  from  R&D,  to  manufacturing,  to  field  instal- 
lation and  maintenance  testing. 

The  Llnited  States  is  a  net  exporter  of  ET&M  (see  Table 
23-3).  U.S.  ET&M  firms  are  especially  competitive  in  high-end 
technologies,  notably  high-speed  digital  and  analog-to-digital 
ET&M  equipment.  U.S.  ET&M  equipment  enjoys  a  well- 
established  reputation  for  product  reliability. 

The  chief  competitors  to  U.S.  ET&M  firms  are  based  in 
Japan.  Germany,  and  the  United  Kingdom.  In  recent  years,  sev- 
eral prominent  U.S.  ET&M  firms  have  acquired  or  merged  with 
European  firms.  Import  statistics  for  Europe  include  imports 
from  Euri)pean  subsidiaries  of  U.S.  ET&M  firms. 

The  ET&M  market  is  characterized  by  a  high  degree  of  prod- 
uct segmentation.  More  than  3.30  U.S.  firms  manufacture 


TABLE  23-5:    U.S.  Trade  Patterns  in 

i(millions  of  dollars;  percent) 


Exports 

Imports 

Value^ 

Share,  °o 

Region' 

Value' 

Share,  % 

^AFTA 

769 

15 

NAFTA 

327 

13 

-atin  America 

281 

6 

Latin  America 

6 

0 

/Vestern  Europe 

1,430 

28 

Western  Europe 

1,127 

45 

Japan/Chinese  Economic  Area 

1,312 

26 

Japan/Chinese  Economic  Area 

844 

34 

Dther  Asia 

989 

20 

Ottier  Asia 

72 

3 

^est  of  world 

271 

5 

Rest  of  world 

111 

4 

World 

5,052 

100 

World 

2,487 

100 

Pop  Five  Countries 

Value 

Sir--  ^ 

Top  Five  Countries 

Value 

Share,  % 

Japan 

735 

15 

Japan 

748 

30 

"anada 

477 

9 

Germany 

455 

18 

Taiwan 

338 

7 

United  Kingdom 

392 

16 

jermany 

321 

6 

Canada 

170 

7 

VIexico 

291 

6 

Mexico 

157 

6 

SIC  3825. 

i  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

[  Values  may  not  sum  to  total  due  to  rounding. 

|5ource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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ET&M  instruments.  Only  three  or  four  of  those  fimis  are  large 
enough  to  sell  across  product  segments.  Most  firms  are  small, 
and  many  have  been  successful  in  exploiting  emerging  market 
niches  and  have  developed  customized  technological  solutions, 
spurring  innovation  in  the  industry.  At  the  same  time  that  cus- 
tomer requirements  are  becoming  more  specialized,  certain 
underlying  ET&M  technologies  are  converging,  paralleling  the 
trend  toward  digital  integration  in  information  technology. 
ET&M  firms  must  deepen  their  technical  expertise  and  extend  it 
to  new  product  segments. 

Industry  and  Trade  Projections 

Analysts  expect  the  U.S.  ET&M  industry  to  grow  a  modest  2.9 
percent  in  2000  (see  Table  23- 1 ).  During  the  5-year  period  end- 
ing in  2004,  however,  analysts  project  a  more  robust  compound 
annual  growth  rate  of  8  percent. 

The  largest  category  of  ET&M  instruments,  accounting  for 
roughly  half  the  total  of  U.S.  ET&M  shipments,  is  automatic 
test  equipment  (ATE).  ATE  is  utilized  to  test  semiconductors, 
loaded  printed  circuit  boards,  and  other  electronic  component 
assemblies,  such  as  computer  disk  drives.  Demand  for  ATE 
should  continue  to  be  strong  over  the  next  5  years. 

Communications  test  equipment,  accounting  for  roughly  12 
percent  of  U.S.  ET&M  shipments,  includes  network  analyzers, 
fiber-optic  test  equipment,  and  wireless  test  equipment.  Com- 
munications test  equipment  will  continue  to  grow  faster  than 
will  other  ET&M  subsectors  in  response  to  growth  in  the  Inter- 
net, wireless,  and  other  communications  markets.  The  next 
largest  category  of  ET&M,  oscilloscopes  and  spectrum  analyz- 
ers, which  are  used  by  many  electronic  industries,  should  expe- 
rience average  growth  in  that  period.  Other  ET&M  products 
that  will  experience  continued  growth  are  digital  voltage  mea- 
suring equipment;  logic  analyzers,  microprocessor  develop- 
ment systems,  and  frequency  synthesizers;  and  portable 
analyzers  for  internal  combustion  engines. 

Although  the  United  States  enjoys  a  substantial  trade  surplus 
in  ET&M  instruments,  in  recent  years  the  rate  of  growth  in 
imports  has  outpaced  the  growth  rate  in  exports,  and  analysts 
expect  this  trend  to  continue  over  the  next  5  years.  The  strength 
of  the  dollar  has  made  U.S.  products  more  expensive  in  Asian 
countries  suffering  from  financial  crises  while  offering  lower- 
priced  Asian  goods  in  the  U.S.  market. 

Nevertheless.  Asia  has  been  the  fastest-growing  market  for 
U.S.  ET&M  instruments.  The  semiconductor  industry's  demand 
for  ATE  in  that  region  is  the  dominant  driver  for  U.S.  exports  to 
Asia.  The  combination  of  the  semiconductor  industry  downturn 
and  the  Asian  financial  crisis  hurt  U.S.  ET&M  exports  in  the  late 
1990s,  especially  in  the  major  markets  of  Japan  and  South 
Korea.  Over  the  next  .5  years,  Japan,  South  Korea,  and  Taiwan 
will  remain  the  largest  Asian  markets,  but  analysts  expect  that 
growth  will  be  fastest  in  Malaysia  and  the  Philippines,  which 
were  less  severely  affected  by  the  financial  crisis. 

The  product  mix  of  U.S.  ET&M  exports  to  Europe  is  more 
diversified  than  that  to  Asia.  Germany  wil'  remain  the  largest 
European  market  in  the  next  .5  years,  but  analysts  forecast  that 
the  Netherlands  will  have  the  fastest  rate  of  growth  in  Europe. 
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Michael  Andrews,  U.S.  Department  of  Commerce,  Office  of 
Microelectronics,  Medical  Equipment  and  Instrumentafion, 
(202)  48^2-2795,  September  1999. 
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Photographic  Equipment 

and  SuppHes 

INDUSTRY  DEFINITION  The  U.S.  photographic  equipment  and 
supplies  industry  (SIC  3861)  consists  of  manufacturers  of  photographic 
equipment,  accessories,  and  parts  such  as  still  and  motion  picture  camera 
and  projection  apparatus;  photofinishing  equipment;  photocopy  and  micro- 
film equipment;  and  sensitized  film,  paper,  plates,  and  prepared  photo- 
graphic chemicals.  Establishments  engaged  primarily  in  developing  film  and 
making  photographic  prints  and  enlargements  for  the  trade  or  the  general 
public  are  classified  under  SIC  7384,  photofinishing  laboratories.  Establish- 
ments engaged  in  the  manufacture  of  digital  cameras,  scanners,  and  printers 
are  classified  under  SIC  3577,  other  computer  peripheral  equipment. 


FACTORS  AFFECTING  FUTURE 

INDUSTRY  GROWTH  

Global  Industry  Trends 

Traditional  photographic,  digital  imaging,  and  computer  tech- 
nologies have  contributed  to  a  change  in  direction  for  the  pho- 
:ographic  equipment  and  supplies  industry.  Both  silver  halide 
photographic  technologies  and  digital  imaging  have  created  a 
oroad  array  of  products  that  serve  a  diverse  set  of  end-use  mar- 
kets and  customers  worldwide.  Overseas  demand  for  photo- 
graphic products  remained  soft  in  1998-1999  because  of  weak 
iconomies  and  sluggish  demand  in  foreign  markets.  Con- 
sumers delayed  spending  on  leisure  goods,  and  business 
nvestment  failed  to  recover.  For  example,  Japan's  photo- 
graphic industry's  shipments  dropped  9  percent  and  its  con- 
sumer photographic  market  declined  3  percent  in  1998. 
'similarly,  the  economies  of  eastern  Europe  continued  to  expe- 
ience  weakness.  The  economies  of  Latin  American  and  Euro- 
oean  Union  countries  fared  better  and  had  pockets  of  growth 
|or  certain  photographic  products.  For  example,  U.S.  fUm 
|sxports  to  Europe  were  down,  but  increases  were  recorded  for 
li-atin  America.  The  reverse  was  true  for  exports  of  U.S.  still 
wicture  equipment,  which  declined  to  Latin  America  but  rose 
Jinodestly  to  Europe. 


The  U.S.  amateur  consumer  market  gained  momentum  and 
benefited  from  popular  products  such  as  the  Advanced  Photo 
System  (APS)  and  single-use  cameras  (SUCs)  and  the  emerg- 
ing use  of  on-line  storage  and  access  of  photographic  images. 
Demand  continued  to  grow  for  new  technologies  such  as  digital 
cameras  and  imaging  software.  In  business  and  professional 
markets,  traditional  output  in  the  form  of  printed  documents, 
photocopying,  and  faxes  is  still  popular  despite  the  use  of  elec- 
tronic means  of  communications  such  as  E-mail  and  the  Inter- 
net. However,  to  remain  competitive,  copier  suppliers  have 
redefined  themselves  and  expanded  their  ability  to  incorporate 
digital  and  color  technologies.  Multifunctional  peripheral  prod- 
ucts (MFPs),  for  example,  made  gains  in  small  business  mar- 
kets, where  space  and  budget  constraints  are  significant.  MFPs 
can  perform  two  or  more  of  the  following  functions:  printing, 
copying,  faxing,  and  scanning. 

The  recent  influx  of  new  digital  technology  into  the  photo- 
graphic marketplace  has  presented  the  industry  with  a  unique  set 
of  challenges  and  opportunities.  To  improve  global  competitive- 
ness, companies  continue  to  fonn  strategic  alliances  with  firms  in 
the  industry,  but  those  companies  also  are  participating  in  merg- 
ers and  acquisitions  with  suppliers  in  the  electronics  and  imaging 
sectors.  It  is  common  to  see  alliances  fonned  among  firms  that 
range  from  component  manufacturers  such  as  Intel  to  Internet 
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Photographic  Equipment 

and  SuppHes 

INDUSTRY  DEFINITION  The  U.S.  photographic  equipment  and 
supplies  industry  (SIC  3861)  consists  of  manufacturers  of  photographic 
equipment,  accessories,  and  parts  such  as  still  and  motion  picture  camera 
and  projection  apparatus;  photofinishing  equipment;  photocopy  and  micro- 
film equipment;  and  sensitized  film,  paper,  plates,  and  prepared  photo- 
graphic chemicals.  Establishments  engaged  primarily  in  developing  film  and 
making  photographic  prints  and  enlargements  for  the  trade  or  the  general 
public  are  classified  under  SIC  7384,  photofinishing  laboratories.  Establish- 
ments engaged  in  the  manufacture  of  digital  cameras,  scanners,  and  printers 
are  classified  under  SIC  3577,  other  computer  peripheral  equipment. 


FACTORS  AFFECTING  FUTURE 
INDUSTRY  GROWTH 


Global  industry  Trends 

'Fraditional  photographic,  digital  imaging,  and  computer  tcch- 
lologies  have  contributed  to  a  change  in  direction  for  the  pho- 
:ographic  equipment  and  supplies  industry.  Both  silver  halide 
ahotographic  technologies  and  digital  imaging  have  created  a 
3road  array  of  products  that  serve  a  diverse  set  of  end-use  mar- 
kets and  customers  worldwide.  Overseas  demand  for  photo- 
graphic products  remained  soft  in  1998-1999  because  of  weak 
'conomies  and  sluggish  demand  in  foreign  markets.  Con- 
aimers  delayed  spending  on  leisure  goods,  and  business 
nvestment  failed  to  recover.  For  example,  Japan's  photo- 
graphic industry's  shipments  dropped  9  percent  and  its  con- 
iumer  photographic  market  declined  3  percent  in  1998. 
similarly,  the  economies  of  eastern  Europe  continued  to  expe- 
ience  weakness.  The  economies  of  Latin  American  and  Euro- 
pean Union  countries  fared  better  and  had  pockets  of  growth 
|ior  certain  photographic  products.  For  example,  U.S.  film 
[jxports  to  Europe  were  down,  but  increases  were  recorded  for 
li-atin  America.  The  reverse  was  true  for  exports  of  U.S.  still 
Ipicture  equipment,  which  declined  to  Latin  America  but  rose 
^modestly  to  Europe. 


The  U.S.  amateur  consumer  market  gained  momentum  and 
benefited  from  popular  products  such  as  the  Advanced  Photo 
System  (APS)  and  single-use  cameras  (SUCs)  and  the  emerg- 
ing use  of  on-line  storage  and  access  of  photographic  images. 
Demand  continued  to  grow  for  new  technologies  such  as  digital 
cameras  and  imaging  software.  In  business  and  professional 
markets,  traditional  output  in  the  form  of  printed  documents, 
photocopying,  and  faxes  is  still  popular  despite  the  use  of  elec- 
tronic means  of  communications  such  as  E-mail  and  the  Inter- 
net. However,  to  remain  competitive,  copier  suppliers  have 
redefined  themselves  and  expanded  their  ability  to  incorporate 
digital  and  color  technologies.  Multifunctional  peripheral  prod- 
ucts (MFPs),  for  example,  made  gains  in  small  business  mar- 
kets, where  space  and  budget  constraints  are  significant.  MFPs 
can  perform  two  or  more  of  the  following  functions:  printing, 
copying,  faxing,  and  scanning. 

The  recent  influx  of  new  digital  technology  into  the  photo- 
graphic marketplace  has  presented  the  industry  with  a  unique  set 
of  challenges  and  opportunities.  To  improve  global  competitive- 
ness, companies  continue  to  foim  strategic  alliances  with  finns  in 
the  industry,  but  those  companies  also  are  participating  in  merg- 
ers and  acquisitions  with  suppliers  in  the  electronics  and  imaging 
sectors.  It  is  common  to  see  alliances  fonned  among  firms  that 
range  from  component  manufacturers  such  as  Intel  to  Internet 
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service  providers  such  as  America  Online.  Because  of  the  global 
nature  of  the  industry,  partnerships  are  fomied  with  both  domes- 
tic and  foreign  fimis.  For  example,  consumer  choices  have 
expanded  with  the  introduction  of  digital  on-site  minilab  equip- 
ment. As  part  of  its  strategy  to  increase  its  presence  in  the  on-site 
minilab  market  in  the  United  States,  Konica  of  Japan  agreed  to 
sell  three  wholesale  photofinishing  labs  to  Qualex,  the  wholesale 
photofmishing  subsidiary  of  the  Eastman  Kodak  Company. 
Mergers  such  as  the  one  between  the  Gretag  hnaging  Group 
(Switzerland)  and  Raster  Graphics  (United  States)  are  allowing 
companies  to  redefine  and  expand  their  focus  on  global  manufac- 
turing and  marketing.  Gretag  focuses  on  large  format  production, 
digital  printing  systems,  and  supplies  for  the  professional  labora- 
tory segment.  Its  investment  in  Raster  Graphics  gives  Gretag 
access  to  new  technologies  and  allows  it  to  expand  into  related 
segments  such  as  the  graphic  arts. 

Meanwhile,  many  industry  observers  see  Asia  as  a  develop- 
ing photographic  market  with  huge  long-term  opportunities  for 
growth.  CPAC  of  the  United  Stales  opened  a  photographic 
chemicals  manufacturing  plant  in  Thailand  to  deal  with  its 
growing  market  share  in  that  region.  Kodak  plans  to  invest  $1 
billion  in  China  over  the  next  several  years  for  joint  venture 
manufacturing  and  to  expand  distribution  and  marketing  activi- 
ties for  its  photographic  products.  However,  offshore  manufac- 
turing in  developing  markets  can  present  risks  as  well  as 
opportunities.  The  uncertain  and  changing  economic  climates 
in  some  developing  markets,  the  need  to  identify  and  train 
source  suppliers,  and  foreign  environmental  issues  can  slou  a 
company's  investment  plans.  For  example,  one  U.S.  firm  had  to 
close  an  x-ray  film  plant  in  China  because  new  wastewater  dis- 
posal laws  made  that  factory  unprofitable. 

The  use  of  electronic  commerce  through  Web  sites,  virtual 
stores,  and  on-line  catalogs  to  promote  buy,  and  sell  photo- 
graphic products  and  services  should  continue  to  expand.  For 
many  businesses,  experimenting  with  virtual  locations  or  using 
stock  photo  background  shots  instead  of  going  on  location  can 
be  a  time-  and  money-saving  process.  Stock  photography  was 
traditionally  a  trade  tool,  but  now  consumers  can  use  stock  pho- 
tos to  make  brochures.  Web  sites,  newsletters.  E-mail  greetings, 
screen  savers,  and  school  reports. 

The  convergence  of  computer  technology  with  photogra- 
phy also  can  be  seen  in  the  growing  popularity  of  on-line 
photo  services  that  have  expanded  opportunities  for  equip- 
ment and  film  manufacturers,  retailers,  and  photofinishers. 
For  example,  on-line  photo  albums  can  be  used  for  any  event. 
They  allow  any  number  of  customers  in  different  locations  to 
view  and  purchase  photographs  by  using  a  secure  Web- 
connected  computer  and  a  password.  Some  mail  order 
photofinishing  operations  have  expanded  their  offerings  to 
include  the  scanning,  posting,  and  storage  of  photos  on  an 
Internet  server.  Prints  can  be  purchased,  stored  on  a  floppy 
disk  or  photo  CD,  or  printed  onto  products  such  as  T-shirts, 
calendars,  and  coffee  mugs.  Seattle  FilmWorks,  a  leading  mail 
order  photofinisher  and  image  management  company, 
recently  announced  that  it  is  storing  more  than  30  million  per- 
sonal photographs  on-line. 
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Silver  halide  photography  continues  to  be  the  foundation  of 
the  industry,  as  APS  gains  momentum  among  amateur  photog-  Ij 
raphers.  SUC  sales  continue  at  double-digit  rates,  and  color  !v 
negative  film  still  accounts  for  about  90  percent  of  total  film  -j 
sales.  These  trends  support  statistics  released  by  the  Silver  | 
Institute  that  show  that  silver  use  by  the  photographic  industry  ^ 
increased  nearly  6  percent  to  245  million  ounces  worldwide  in  jj 
I W8,  although  total  demand  for  silver  fabrication  slipped  2  per- 
cent.  In  addition  to  the  consumer  segment,  increases  in  silver  j|: 
consumption  were  noted  in  other  photographic  areas,  including  ,|tj 
medical  and  dental  x-ray  films,  motion  picture  film,  photo-  j) 
graphic  paper,  and  the  graphic  arts  sector.  Photography  is  one  of  l>; 
the  top  application  areas  for  silver,  accounting  for  29  percent  of  Jn 
total  demand  in  1998.  Other  end-use  categories  include  Indus- ; 
trial  applications,  jewelry  and  silverware,  and  commemorative, 
coins  and  medals  (see  Figure  24-1 ).  .  ;| 

The  United  States  accounted  for  36  percent  of  world  demand  :jr^F 
for  silver  for  photographic  use  in  1998.  U.S.  demand  has  been^j 
spurred  by  the  continued  expansion  of  Japanese  film  and  paper  J 
production  facilities  in  the  United  States  and  the  subsequent  i 
sourcing  of  raw  materials  from  domestic  suppliers.  Japan  wasj 
the  second  largest  user,  with  about  25  percent  of  the  world  total.,)] 
in  Europe,  Belgium  was  the  major  user  of  silver  for  photo- 1 1 
graphic  purposes,  with  about  1 1  percent  of  the  world  total. 


Domestic  Trends 

Shipments.  Despite  the  industry's  diverse  array  of  products;; 
and  end-use  markets  that  generally  help  offset  periods  of  weakrj 
demand.  L'.S.  photographic  industry  shipments  in  constant  dol-j 
lars  declined  5  percent  to  an  estimated  $24.9  billion  in  1999  (seetj 
Table  24- 1 ).  Although  sales  increases  were  recorded  in  the  areaj 
of  digital  imaging,  products  such  as  digital  cameras  and  color-i 
printers  are  classified  as  computer  peripheral  equipment  and  thus| 
are  not  counted  in  photographic  industry  shipments.  Opportuni- 
ties for  growth  in  traditional  photographic  products  is  dependent' 
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TABLE  24-1:    Photographic  Equipment  and  Supplies  (SIC  3861)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00' 

inausiry  udia 

Vsli-JG  of  shipmGnts^ 

22  1 19 

22  368 

23  261 

21  654 

22  297 

23  500 

23  500 

22  000 

22  500 

u.u 

Value  of  shipments  (1992$) 

22,119 

23,276 

24,825 

23,135 

23,796 

25,850 

26,100 

24,900 

25,400 

1.0 

-4.6 

2.0 

1.6 

Total  employment  (thousands) 

77.3 

75.7 

63.9 

61.1 

60.7 

61.3 

58.5 

54.0 

51.0 

-4.6 

in 

-5,6 

-4.3 

Production  workers  (thousands) 

39.2 

38.0 

34.7 

35.2 

35.7 

37.0 

35.0 

32.5 

31.0 

-5.4 

-7.1 

-4.6 

-3.5 

Average  hourly  earnings  ($) 

14.65 

14.64 

15.82 

16.41 

16.72 

Capital  expenditures 

805 

775 

753 

746 

724 

Product  data 

Value  of  shipments* 

18,861 

19,686 

20,227 

19,159 

19,129 

20,450 

20,450 

19,150 

19,125 

0.0 

-6.4 

-0.1 

-0.0 

Value  of  shipments  (1992$) 

18,861 

20,485 

21,586 

20,469 

20,415 

22,400 

22,700 

21,600 

21,600 

1.3 

-4.8 

0.0 

1.4 

Trade  data 

Value  of  imports 

6,408 

7,024 

7,711 

8,408 

8,276 

8,784 

8,368 

7,900 

8,000 

-4.7 

-5,6 

1.3 

-0.8 

Value  of  exports 

3,762 

3,637 

3,705 

4,080 

4,460 

4,628 

4,387 

4,200 

4,325 

-5.2 

-4.3 

3.0 

-0.8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 
Compound  annual  rate. 

'  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 

on  the  development  of  new  and  innovative  products,  particularly 
those  which  combine  the  best  of  silver  halide  and  digital  tech- 
nologies. Opportunities  also  exist  in  many  developing  regions 
where  markets  are  small  and  penetration  is  low.  The  recent  eco- 
nomic crisis  in  developing  markets  such  as  Asia  and  eastern 
Europe  had  a  negative  impact  on  U.S.  photographic  industry 
■-hipments.  since  exports  to  those  regions  declined  16  percent  and 
33  percent,  respectively,  in  1998.  Together,  those  regions 
accounted  for  25  percent  of  U.S.  photographic  exports.  The 
downturn  in  demand  for  U.S.  photographic  products  in  overseas 
markets  also  can  be  seen  in  the  ratio  of  exports  to  shipments, 
which  steadily  increased  between  1994  and  1997  to  nearly  23 
percent  but  dipped  slightly  to  about  22  percent  in  1999.  Growing 
U.S.  demand  for  new  and  expensive  digital  photofinishing  equip- 
ment has  helped  boost  shipments  because  a  single  piece  of  that 
equipment  can  cost  about  $250,000.  Another  contributor  to  U.S.- 
based  shipments  is  production  by  foreign  firms  investing  in  this 
counti7.  For  example.  Fuji  Photo  Filin  continues  to  expand  its 
manufacturing  complex  in  South  Carolina. 

Employment.  After  a  slight  increase  in  1997.  employment  in 
the  U.S.  photographic  industry  resumed  its  downward  course  in 
1998  and  1999.  dropping  from  its  historical  peak  of  119,300 
workers  in  1982  to  about  54,000  in  1999.  Production  workers 
accounted  for  about  60  percent  of  total  employment,  reflecting 
companies"  efforts  to  downsize  management,  administrative,  and 
sales  personnel.  The  ratio  of  production  workers  to  total  employ- 
ment traditionally  has  been  about  50  percent.  Recent  employ- 
ment cutbacks  have  served  as  a  way  for  U.S.  photographic 
equipment  suppliers  to  reduce  costs  and  improve  productivity 
and  operating  margins  while  strengthening  their  position  in  the 
face  of  strong  price  competition  and  intensifying  sales  competi- 
tion from  computer  and  consumer  electronics  finns. 


Trade  Patterns.  U.S.  photographic  exports  were  expected 
to  decline  for  the  second  consecutive  year,  dropping  4  percent 
to  about  $4.2  billion  in  1999  after  declining  5  percent  in  1998. 
Despite  the  overall  slowdown  in  export  growth,  exports  to 
four  of  the  top  five  destinations,  which  accounted  for  over  half 
the  export  total,  increased  in  1998  (see  Figure  24-2).  How- 
ever, tho.se  gains  were  offset  by  steep  declines  for  countries  in 
Asia,  eastern  Europe,  and  the  European  Union  as  a  result  of 
adverse  economic  conditions.  In  Asia,  for  example,  photo- 
graphic exports  to  Thailand  dropped  54  percent,  those  to 
South  Korea  fell  45  percent,  and  those  to  Hong  Kong  were 
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down  23  percent.  The  European  Union  countries  received 
one-third  of  U.S.  photographic  exports.  Within  that  region, 
shipments  to  Belgium  and  Italy  were  down  68  percent  and  32 
percent,  respectively. 

Photographic  exports  in  ail  product  groups  declined  in 
1998,  with  the  exception  of  photocopying  and  microfilming 
equipment,  which  rose  2 1  percent  to  $  1  billion.  Another  bright 
spot  was  exports  of  digital  cameras,  which  increased  nearly  10 
percent  to  $75  million.  The  top  five  destinations,  which 
accounted  for  55  percent  of  digital  camera  exports,  were  the 
United  Kingdom,  Japan.  Canada,  Germany,  and  Mexico. 

In  terms  of  its  position  in  global  trade,  the  United  States  con- 
tinues to  rank  as  the  second  largest  exporting  nation  after  Japan, 
with  1 2  percent  of  the  world  export  market. 

Photographic  imports  are  an  important  factor  in  the  U.S. 
market  and  account  for  about  one-third  of  domestic  consump- 
tion. Asia  is  traditionally  the  largest  supplier  and  consistently 
provides  about  70  percent  of  the  import  total.  Japan  continues 
to  be  the  principal  source  of  photographic  products,  but  its 
share  of  total  imports  declined  from  61  percent  in  1992  to  46 
percent  in  1998.  Meanwhile,  a  significant  increase  in  imports 
from  other  Asian  countries  has  occurred  as  Japan  has  contin- 
ued to  move  its  production  of  photographic  products  offshore. 
Thailand.  Taiwan,  and  Malaysia  are  among  the  production 
sites  .selected  because  of  lower  labor  rates,  but  China  has 
emerged  as  a  principal  supplier  of  U.S.  photographic  products 
and  now  holds  the  number  two  position.  Between  1992  and 
1998.  China's  share  of  U.S.  photographic  imports  rose  from  1 
percent  to  14  percent,  consisting  primarily  of  still  picture 
equipment  and  photocopiers.  Since  the  U.S.  market  experi- 
enced a  period  of  contraction  with  selected  areas  of  growth, 
total  U.S.  photographic  imports  fell  nearly  5  percent  to  $8.4 
billion  in  1998.  Imports  were  expected  to  remain  soft  in  1999. 
declining  another  6  percent  to  $7.9  billion.  As  a  result,  the 
1999  U.S.  trade  deficit  in  photographic  equipment  and  sup- 
plies was  expected  to  decline  about  7  percent  to  $3.7  billion. 

Office  Equipment  and  Document  Management 

Micrographics.  Micrographics  is  an  image  and  storage  tech- 
nology system  that  is  dependent  on  photographic  processing. 
This  technology  maintains  a  prominent  position  in  the  docu- 
ment imaging  and  management  market  through  the  sale  of 
existing  products.  However,  it  has  been  paired  with  electronic 
document  imaging  to  form  hybrid  computer-based  digital 
imaging  systems.  The  Association  of  Information  and  Image 
Management  estimated  that  film-based  imaging  represented  a 
$1.8  billion  world  market  in  1999.  Overall  market  growth  has 
declined  slowly  in  some  .sectors  becau.se  microfilm  is  being 
u.sed  less  for  active  retrieval  needs,  although  it  continues  to  be 
an  effective  and  inexpensive  choice  for  archival  records  storage. 
Concern  about  the  vulnerability  of  electronic  records  and 
changes  in  hardware,  software,  and  media  will  keep  micro- 
graphics as  a  storage  opfion.  Financial  institutions,  government 
agencies,  libraries,  and  medical  and  health  care  organizations 
are  among  the  top  buyers  of  micrographics  equipment. 


Photocopiers.  Analog  photocopiers  have  been  the  mainstay 
of  office  copying  since  their  invention  and  accounted  for  about 
95  percent  of  U.S.  photocopier  shipments  in  1997.  Since  this 
market  segment  is  mature,  products  and  pricing  practices  are 
similar  among  producers  and  original  equipment  manufactur- 
ing is  a  typical  way  to  supply  the  market.  However,  end  users 
are  embracing  digital  copier  technologies  at  an  increasing  rate, 
since  those  technologies  offer  many  advantages  over  analog 
machines  and  have  become  less  expensive  in  recent  years.  Dig- 
ital copiers  scan  the  original  and  convert  the  image  into  digital 
data,  allowing  the  user  to  edit  or  manipulate,  print,  copy,  store, 
retrieve,  and  transmit  electronically.  As  a  result,  copier  manu- 
facturers are  incorporating  more  digital  models  into  their  prod- 
uct mix.  This  transition  from  analog  to  digital  technology  also 
is  promoting  the  integration  of  copiers  with  stand-alone  office 
equipment,  such  as  printers  and  .scanners,  to  take  advantage  of 
electronic  imaging  and  networking  capabilities.  While  the  over- 
all copier  market  is  expected  to  remain  relatively  flat  between 
1998  and  2000  at  about  1.7  million  units,  industry  sources  indi- 
cate that  the  growth  rate  for  digital  copier  shipments  will  out- 
pace that  for  analog  shipments  and  that  digital  could  become 
the  dominant  technology  by  the  year  2001  (see  Figure  24-3). 

Digital  copier  shipments  in  the  United  States  were  expected  to 
more  than  double  the  1997  level  to  reach  228.000  units  in  1998. 
according  to  the  International  Data  Coiporation  (IDC),  a 
Massachusetts-based  research  finn.  Canon,  Ricoh,  and  Xerox  are 
among  the  leading  producers  of  this  equipment.  Digital  copiers 
increasingly  will  be  used  to  support  and  enhance  the  productivity 
of  office  environments,  since  they  can  serve  as  network  peripher- 
als. This  trend  supports  an  industry  shift  toward  multifunctional 
peripherals  from  traditional  stand-alone  copiers  and  printers. 

Color.  While  prices  for  color  copiers  are  falling,  speeds  are 
increasing.  Low-end  color  copiers  can  sell  for  about  $500, 
while  high-end  models  sell  for  over  $100,000.  However,  most 
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models  sell  within  (he  price  range  of  $2.'S,()()()  lo  $4(),()()()  and 
represent  a  signilicant  price  disparity  compared  with  mid  vol- 
ume monochrome  copiers  that  cost  less  than  $  I  (),()()().  Color 
laser  technology  is  faster  and  more  costly  and  offers  a  higher 
image  quality  than  does  inkjet,  but  copy  resolution  on  some 
Inkjet  models  is  improving  and  end-use  applications  will  deter- 
mme  the  level  of  acceptability.  In  terms  of  speed,  color  copiers 
range  between  2  and  40  pages  per  nnnute  (ppm).  with  most 
models  operating  between  3  and  13  ppm.  Another  expense  that 
often  is  overlooked  in  evaluating  color  copier  prices  is  the  cost 
lor  consumable  supplies  such  as  toner  cartridges  and  specialty 
paper.  Color  output  traditionally  has  been  a  niche  item  in 
offices  because  of  the  cost,  but  the  use  of  color  will  become 
more  widespread  as  prices  continue  to  fall  and  business  users 
ivevaluate  its  benefits.  For  example,  the  increased  use  of  color 
kchnologies  on  the  desktop  (charts,  graphs,  Web  pages)  and 
the  preference  for  color  presentations,  reports,  newsletters,  and 
marketing  materials  have  led  to  the  gradual  integration  of  color 
into  a  variety  of  business  documents.  CAP  Ventures,  a 
Massachusetts-based  research  firm,  estimated  that  about  2  bil- 
lion impressions  were  made  by  color  copiers  and  printers  in 
1^)98  and  projects  that  this  number  may  quintuple  by  the  year 
2001.  in  professional  photographic  laboratories,  digital  color 
laser  copiers  represent  about  80  percent  of  small-format 
copiers.  Photographic-quality  copiers  have  an  almost  20  per- 
cent unit  share.  When  it  comes  to  large-format  printing,  over  40 
percent  of  labs  have  color  copiers  and/or  printers,  according  to 
the  Photo  Marketing  Association  International. 

Multifunctional  Peripherals.  Since  multifunctional  devices 
can  combine  copying,  printing,  scanning,  and  faxing,  many 
office  products  are  being  designed  with  computer  network  capa- 
bilities to  increase  productivity  for  corporate  work  groups.  How- 
ever, MFPs  have  a  special  appeal  for  small  offices  and  home 
offices  (SOHO)  because  of  their  smaller  footprint  and  conve- 
nience, competitive  prices,  and  ongoing  performance  improve- 
ments. According  to  CAP  Ventures,  the  SOHO  market  is  the 
fastest-growing  market  segment  for  office  equipment,  supplies, 
and  services  and  will  account  for  25  percent  of  some  consum- 
able sales,  such  as  inkjet  replacement  cartridges  and  cut  sheet 
paper.  MFPs  used  in  the  SOHO  market  typically  range  in  price 
from  $400  to  $1 ,000.  IDC  estimates  that  MFP  shipments  to  the 
liome  office  segment  totaled  about  I  million  units  in  1998.  The 
total  U.S.  MFP  market  increased  51  percent  from  1.8  million 
units  in  1997  to  2.6  million  units  in  1998.  Similarly,  the  value  of 
.MFP  shipments  rose  61  percent  from  about  $3  billion  in  1997  to 
nearly  $5  billion  in  1998.  Increased  shipments  of  digital  copiers 
HI  multifunction  configurations  is  one  factor  that  is  contributing 
lo  ongoing  growth  in  the  market.  Another  factor  is  the  change 
from  laser  to  inkjet  printing  for  low-end  multifunctional  prod- 
ucts, which  has  resulted  in  lower  prices  and  thus  higher  demand. 
In  terms  of  technology,  inkjet  MFPs  accounted  for  58  percent  of 
unit  shipments,  followed  by  laser-based  units  with  28  percent 
and  thermal-transfer-based  devices  with  14  percent. 

The  MFP  market  historically  has  been  a  retail-oriented, 
small  office-based  market  with  most  equipment  sold  directly 


by  company  sales  branches  or  through  photocopier  channels  of 
distribution.  Retail  channels  work  well  for  products  that  are 
priced  under  $1,000  and  retjuire  minimal  service  and  support. 
However,  as  they  expaiul  their  product  lines  with  more  expen- 
sive, higher-speed  models,  including  those  with  color  capabil- 
ily,  manufacturers  have  taken  steps  to  broaden  channels  of 
distribution  to  include  value-added  reseller  channels  and  com- 
puter superstores  that  use  high-volume  sales  and  large  invento- 
ries to  keep  prices  low.  Also,  suppliers  have  established 
separate  divisions  to  market  digital  products  and  better  under- 
stand and  respond  to  customers'  concerns  regarding  digital 
technologies. 

Document  Management.  Document  management  consists 
of  a  broad  range  of  associated  technologies  that  are  combined 
to  organi/e  and  manage  information.  This  process  includes  the 
operations  of  capture,  retrieval,  dissemination,  printing,  archiv- 
ing, amending,  and  integration  of  documents.  Since  documents 
lo&dy  can  include  text,  data,  images,  and  sound,  a  broad  array  of 
products  are  needed  to  manage  work  How,  including  scanners, 
optical  character  recognition  devices,  computers  and  software, 
micrographics  equipment  and  film,  optical  and  magnetic 
media,  and  printers.  The  Internet  is  also  playing  a  key  role  in 
document  storage,  retrieval,  and  dissemination. 

Opportunities  lor  sales  exist  in  the  area  of  document  manage- 
ment because  most  corporations  continue  to  store  documents  on 
paper  despite  efforts  to  move  toward  the  paperless  office. 
According  to  the  IDC,  the  worldwide  document  management 
market  was  expected  to  reach  $4  billion  after  rising  36  percent  in 
1999.  A  breakdown  of  the  market  by  category  shows  that  ser- 
vices accounted  lor  about  one-half  the  market  revenues  and 
increased  at  a  rate  of  39  percent  in  1999.  In  fact,  service 
providers  are  expected  to  have  an  increasingly  significant  impact 
on  the  overall  market  in  administering  document  management  as 
it  becomes  more  widely  accepted  and  is  used  increasingly  with 
Web  infrastructures.  Sales  in  the  software  segment  increased  29 
percent  and  represented  about  20  percent  of  revenues.  Hardware 
and  maintenance  revenues  together  accounted  for  about  25  per- 
cent of  total  revenues  and  grew  35  percent  and  40  percent, 
respectively,  in  1999.  The  U.S.  market  for  document  manage- 
ment equipment,  software,  maintenance,  and  services  was 
expected  to  increase  33  percent  to  about  $2.7  billion  in  1999. 
The  United  States  is  the  largest  document  management  market, 
with  about  65  percent  of  worldwide  revenues.  Other  regional 
markets  are  expected  to  outpace  U.S.  market  development  over 
the  next  few  years  as  suppliers  take  advantage  of  growth  oppor- 
tunities in  foreign  markets  (see  Table  24-2). 

Consumer  Photography 

Cameras.  Innovative  cameras  that  are  convenient,  easy  to 
use,  and  affordable,  coupled  with  a  strong  U.S.  economy,  stim- 
ulated renewed  interest  in  picture  taking  in  1998  and  1999. 
According  to  the  Photo  Marketing  Association  International 
(PMAI),  U.S.  traditional  still  camera  sales  increased  5  percent 
to  16.4  million  units  in  1998  and  revenues  rose  14  percent  to 
$1 .6  billion,  reflecting  the  higher  average  cost  of  APS  cameras. 
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TABLE  24-2:    Worldwide  Electronic  Document  Management  Revenues  by  Region 

(millions  of  dollars) 


Region 

North  America 
Latin  America 
Europe 
Asia-Pacific 
Rest  of  world 

Total 


1998 

1,996 
101 
677 
158 
48 

2,979 


1999 

2,658 
146 
954 

231 
69 

4,057 


2000 

3,551 
209 

1,309 
324 
104 

5,498 


2001 

4,653 
291 

1,745 
436 
145 

7,271 


2002 

6,070 
392 

2,323 
583 
191 

9,560 


Source:  International  Data  Corporation. 


The  APS  was  introduced  nearly  4  years  ago  with  skiggish  sales 
and  limited  advertising  initially  but  is  gaining  in  popularity  and 
thus  has  higher  demand.  APS  camera  sales  increased  29  per- 
cent to  3  million  units  and  more  than  doubled  their  share  of 
cameras  sold  to  account  for  19  percent  of  total  shipments  in  the 
United  States  in  1998.  The  24mm  silver-based  system  is 
designed  with  drop-in  film  loading,  a  choice  of  three  print  for- 
mats, index  prints  instead  of  negatives,  and  the  ability  to  link  to 
other  capabilities,  including  image  scanning,  editing,  and 
transmission  by  computer. 

The  APS  format  met  resistance  at  first  from  the  film  pro- 
cessing segment  because  of  those  cameras'  slow  sales  growth 
and  the  need  to  invest  to  upgrade  photofinishing  equipment. 
That  attitude  slowed  the  APS  penetration  rate  because  of  lim- 
ited processing  outlets,  particularly  on-site  processing.  In  1998, 
about  1 8  percent  of  all  minilabs  were  APS-equipped,  with  the 
percentage  higher  for  mass  merchandisers.  With  increased  con- 
sumer awareness  and  many  new  models,  APS  is  curi'entiy  grow- 
ing at  a  healthy  rate.  This  trend  should  continue,  with  some 
industry  observers  forecasting  that  APS  will  account  for  half  of 
all  camera  sales  by  the  early  part  of  the  twenty-first  century. 
Total  35mm  camera  sales  increased  4  percent  to  9.9  million 
sold  in  1998  after  2  years  of  declining  sales.  This  type  of  cam- 
era remains  the  dominant  format,  accounting  for  nearly  60  per- 
cent of  total  camera  volume  in  the  United  States,  according  to 
PMAI.  Sales  of  cartridge  cameras  have  continued  to  drop, 
falling  to  about  1 .3  million  units  as  newer  camera  technologies 
have  displaced  them  in  the  marketplace. 

The  sue  is  still  a  solid  perfonner  for  U.S.  photographic 
camera  sales  and  continues  to  experience  double-digit  growth. 
Sales  reached  88  million  units,  up  23  percent,  in  1997.  A  25  per- 
cent increase  was  recorded  by  PMAI  for  1998,  which  brought 
total  sue  sales  to  1  10  million  units.  Discount  stores  have  cap- 
tured the  largest  percentage  of  this  business,  with  32  percent  of 
total  sales.  The  discount  segment  also  relies  on  private  label 
SUCs  as  a  means  of  securing  profits  higher  than  those  gener- 
ated by  leading  name  brands  with  lower  margins.  Many  stock 
their  own  brands  to  provide  some  latitude  in  price  points  that 
appeal  to  a  wide  customer  base  (see  the  box  "Inteniational 
Trade  Commission  Rules"). 

After  several  years  of  declining  sales,  instant  cameras  and  film 
bounced  back  in  1997.  Growth  in  sale'  of  tho.se  cameras 
increased  17  percent  to  2  million  units  and  film  sales  rose  2  per- 
cent to  90  million  units,  according  to  PMAI.  The  introduction  of 


INTERNATIONAL  TRADE  COMMISSION  RULES  IN 
SECTION  337  INVESTIGATION  ON  SINGLE-USE 
CAMERAS 

In  June  1999,  the  U.S.  International  Trade  Commission 
(ITC)  issued  a  permanent  general  exclusion  order  that  bars 
the  importation  into  the  United  States  of  all  one-time-use 
cameras  that  infringe  on  any  of  Fujifilm's  15  U.S.  patents. 
The  ITC  exclusion  order  was  the  final  stage  of  an  action 
filed  in  February  1998  by  Fuji  Photo  Film  Company,  Ltd.,  of 
Tokyo.  The  complaint  named  26  respondents  and  alleged 
that  they  either  manufacture  one-time-use  cameras  or 
remanufacture  (reload)  one-time-use  shells  manufactured 
by  Fujifilm  and  others  into  one-time-use  cameras  for 
importation  and  sale  in  the  United  States,  in  violation  of 
Fuji's  patents. 

After  this  favorable  ruling,  Fuji  Photo  Film  filed  com- 
plaints against  three  companies  for  infringement  of  one- 
time-use camera  patents.  One  company  appealed  and 
was  issued  a  stay  pending  the  court's  decision.  The  stay 
prohibits  enforcement  of  the  ITC  order  for  that  company 
pending  resolution  of  the  appeal. 


several  new  products  aimed  at  the  preteen,  teenage,  and  young 
adult  markets  was  a  key  factor  in  the  rebound.  New  marketing 
strategies  such  as  repackaging  and  new  channels  of  distribution 
are  being  used  by  suppliers  in  an  effort  to  reach  the  new  genera- 
tion of  instant  photographers.  Competition  from  1-hour  photofin- 
ishing outlets  and  low-end  digital  cameras  will  continue  to  put 
pressure  on  the  instant  segment.  However,  recent  competition 
between  manufacturers  in  some  foreign  markets  has  resulted  in 
price  cuts  for  instant  products  that  bring  the  cost  of  instant  picture 
taking  closer  to  that  of  developing  and  printing  film  from  tradi- 
tional cameras.  Instant  camera  and  film  sales  in  markets  outside 
the  United  States  were  mixed  in  1998.  In  Japan,  sales  gained 
from  the  introduction  of  several  new  products,  including  a  new 
instant  camera  that  takes  miniature  photos.  In  many  emerging 
markets,  such  as  Russia,  sales  fell  sharply  because  of  weak  eco- 
nomic conditions.  U.S.  instant  camera  sales  declined  5  percent  in 
1998  to  1.9  billion  units  (see  Figure  24-4). 

Film.  U.S.  film  sales  revenues  totaled  about  $3  billion  and 
reached  972  million  rolls  in  1998,  according  to  PMAI.  Conven- 
tional film  accounted  for  about  90  percent  of  that  total.  Growing 
acceptance  of  APS  and  intense  price  competition  helped  spur 
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FIGURE  24-4 

sales.  Brand  lo>alty  and  price  arc  driving  factors  in  film  sales. 
Recently,  film  suppliers  have  engaged  in  an  aggressive  round  of 
price  cutting  in  the  U.S.  market  as  a  way  to  gain  consumer  accep- 
tance and  stimulate  sales.  As  a  result,  companies  throughout  the 
film  industry  have  had  to  adjust  their  pricing  strategies  to  counter 
lower  prices,  maintain  sales,  and  protect  market  share.  Even  sup- 
pliers of  private  label  film,  which  generally  is  priced  lower  than 
branded  film,  have  been  drawn  into  the  competition  as  the  piice 
•^ap  between  branded  film  and  private  label  film  has  narrowed. 
Private  label  film  accounts  for  about  7  percent  of  the  total  market. 
Vluitipacks  are  another  contributor  to  lower  film  prices.  They  are 
sold  primarily  through  discount  chains  and  have  a  lower  price  per 
roll.  Companies  ^re  using  new  packaging,  advertising  and  pro- 
motions, and  improved  film  technology  to  generate  sales. 

In  temis  of  distribution,  mass  merchants  accounted  for  over 
-■^0  percent  of  film  sales,  followed  by  drugstores,  about  16  per- 
cent; supermarkets.  12  percent;  and  warehouse  clubs,  1  1  per- 
cent. Mail  order,  camera  stores,  and  minilabs  account  for  the 
remaining  sales.  By  type  and  unit  volume,  35mm  film 
accounted  for  close  to  80  percent  of  sales  in  1998.  APS  film 
sales  increased  from  3  percent  of  total  volume  in  1997  to  about 
6  percent  in  1998,  according  to  industry  data. 

Digital  Cameras.  Digital  cameras  resemble  film  cameras,  but 
the  image  is  recorded  electronically  and  is  available  for  immedi- 
ate viewing.  Images  are  stored  on  memory  cards  that  can  be 
linked  to  computers  for  editing  or  transmission.  According  to 
IDC,  worldwide  shipments  of  digital  cameras  reached  3  million 
units  valued  at  $2.1  billion  in  1998.  Sales  of  this  product  were 
estimated  to  grow  more  than  50  percent  to  4.6  million  units  val- 
Lied  at  $2.7  billion  in  1999.  Falling  prices  are  making  digital  cam- 
eras more  affordable  to  the  consumer  segment.  However,  the 
proportion  of  digital  cameras  sold  is  still  relatively  small  (about  3 
percent)  compared  with  that  of  traditional  cameras.  Digital  image 


c|iialily  and  resolution  do  not  match  those  of  silver  halidc  tech- 
nology but  are  acceptable  lor  use  with  many  computer  applica- 
tions. Digital  resolution  moved  closer  to  that  of  traditional 
technology  with  the  introduction  in  1999  of  2-million-pixcl  (2- 
megapixel)  digital  cameras.  Also,  lighter  weight,  smaller  si/es, 
optical  zoom  lenses,  and  improved  storage  devices  are  being 
added  to  digital  camera  models  to  improve  their  attractiveness. 

U.S.  digital  camera  shipments,  representing  37  percent  of  the 
worldwide  total,  surpassed  1  million  imits  lor  the  first  time  in 
1998  and  were  expected  to  increase  54  percent  to  about  1 .7  mil- 
lion units  in  1999,  according  to  IDC.  There  are  demographic 
indicators  of  those  who  are  likely  to  buy  digital  cameras.  While 
average  prices  have  dropped,  falling  from  about  $5,000  in  1993 
to  less  than  $900.  most  purchases  are  made  by  single  men  and 
older  consumers  in  the  55-  to  64-year-old  age  bracket  and  those 
with  incomes  over  $40,000.  according  to  PMAI.  The  peripheral 
equipment  and  supplies  u.sed  with  digital  cameras,  such  as  bat- 
teries, scanners,  printers,  and  specialty  papers,  increase  the  over- 
all cost  to  the  consumer.  Even  with  falling  prices,  penetration 
into  the  consumer  segment  will  take  time.  Demand  for  digital 
cameras  comes  primarily  from  business  and  professional  users. 

Japan  is  the  global  leader  in  digital  camera  shipments.  With  an 
estimated  growth  rate  of  48  percent  to  2  million  units  in  1999.  it 
accounted  for  about  43  percent  of  total  worldwide  sales,  accord- 
ing to  IDC.  Nikkei  Market  Access,  by  contrast,  projects  that  the 
growth  rate  of  the  Japanese  digital  camera  market  has  slowed  and 
that  sales  were  expected  to  reach  1 .8  million  units,  an  increase  of 
only  24  percent  from  1998.  Most  commercial  and  professional 
photographers  in  Japan  have  shifted  to  digital  technology.  Lower 
prices  and  the  trend  toward  on-line  computer  applications  should 
expand  sales  in  the  Japanese  consumer  segment. 

Demand  for  digital  cameras  lags  in  Europe  compared  with  the 
United  States  and  Japan.  Shipments  are  projected  to  reach  around 
600.000  in  1999  and  represent  about  13  percent  of  the  worldwide 
total.  Shipments  to  the  rest  of  the  world  accounted  for  close  to 
32(),()0(),  or  7  percent  of  the  worldwide  total  (see  Figure  24-5). 
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Worldwide  shipments  of  digital  cameras  are  estimated  to 
reach  $8  billion  and  exceed  28  million  units  in  2003,  according 
to  IDC.  Declining  prices  and  improved  technology  will  stimu- 
late sales  in  the  consumer  market  over  the  next  few  years.  The 
average  street  value  of  digital  cameras  is  projected  to  fall  under 
$300  by  2003.  partially  because  2-megapixel  cameras  will  drive 
down  the  prices  of  older  models.  The  United  States  and  Japan 
will  basically  hold  their  share  of  the  global  market,  while 
Europe  should  increase  its  share  slightly. 

Chemicals.  Demand  for  photographic  chemicals  used  to 
process  tllm  and  paper  is  driven  by  the  continued  use  of  35mm 
tllm.  w  hich  accounts  for  the  majority  of  the  film  processed.  Sup- 
porting chemical  demand  is  double-digit  growth  in  the  use  of 
SUCs  and  the  APS,  which  have  gained  in  their  share  of  film 
exposures  and  processing.  The  shift  to  larger  print  sizes  and  the 
offer  of  double  prints  to  consumers  also  have  contributed  to  the 
steady  demand  for  photographic  processing  chemicals.  Further- 
more, despite  advances  in  digital  photography,  chemical  photog- 
raphy is  the  primary  choice  for  many  medical  facilities  (x-ray 
tllm)  and  for  business  use  in  archival  storage  of  documents. 

Environmental  concerns  have  led  to  a  reduction  in  the 
amount  of  photographic  chemicals  used  during  photoprocess- 
ing.  New  formulas  requiring  the  use  of  smaller  quantities  of 
chemicals  and  the  employment  of  chemicals  in  the  form  of  con- 
centrates, tablets,  and  cartridges  have  helped  reduce  the  volume 
needed  for  photoprocessing.  hi  addition,  recycling  efforts  have 
reduced  waste  and  the  amounts  of  chemicals  needed  to  replen- 
ish the  finishing  system. 

The  nearly  $300  million  U.S.  market  for  photographic  chem- 
icals accounted  for  about  30  percent  of  the  worldwide  total, 
according  to  Photofinishing  News,  Inc.,  but  the  greatest  growth 
in  sales  of  photographic  chemicals  is  occurring  outside  the 
United  States.  As  developing  photographic  markets  continue  to 
expand,  particularly  in  Asia,  so  will  the  need  for  processing 
chemicals.  Growth  rates  in  developing  regions  of  the  world  are 
rising  three  times  faster  than  they  are  in  the  more  developed  mar- 
kets of  Europe  and  Japan.  The  worldwide  total  for  photographic 
chemical  shipments  reached  an  estimated  $1  billion  in  1998. 

Photofinishing.  The  worldwide  photofinishing  market 
dipped  0.2  percent  to  almost  $33  billion  in  1998  (see  Figure 
24-6).  The  amateur  segment  accounted  for  $24  billion,  or  73 
percent  of  the  total,  and  the  nearly  $9  billion  professional  seg- 
ment accounted  for  the  remaining  27  percent.  Growing  accep- 
tance of  both  APS  and  digital  cameras  stimulated  the 
photographic  market,  and  picture  taking  increa.sed  nearly  4  per- 
cent worldwide  in  1998  to  91.3  billion  exposures,  according  to 
Photofinishing  News.  Inc.,  a  Florida-based  research  firm. 

The  U.S.  amateur  photofinishing  market  rose  7  percent  to 
$6.5  billion  in  1998.  Total  picture  exposures  increased  8  per- 
cent from  24.9  billion  to  26.9  billion.  Exposures  using  conven- 
tional and  digital  technology  each  increased  by  I  billion  units. 
Color  negative  film,  however,  accounted  for  over  95  percent  of 
both  the  value  and  the  volume  of  film  processed.  By  outlet  type, 
discount  stores  and  mass  merchandisers  have  captured  the 
largest  share  of  amateur  photoprocessing  volume,  with  37  per- 
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FIGURE  24-6 

cent  of  the  total  rolls  processed.  Drug  stores  and  supermarkets 
hold  the  second  and  third  largest  shares,  with  24  percent  and  18 
percent,  respectively.  By  print  size,  the  4  x  6-inch  print  contin- 
ues to  gain  market  share,  rising  from  36  percent  in  1993  to  59 
percent  of  total  prints  in  1998.  Enlargement  volume,  account- 
ing for  about  6  percent  of  total  rolls  processed,  is  expected  to 
increase  as  digital  imaging  evolves  with  new  products  to 
manipulate  images  and  restore  faded  photos. 

Restructuring,  consolidation,  and  the  fonnation  of  company 
alliances  continue  in  the  photofinishing  .segment  of  the  industry. 
The  introduction  of  new  equipment  such  as  digital  minilabs  akso 
is  changing  the  face  of  the  industry.  Digital  lab  equipment  is 
capable  of  perfonning  multiple  operations  to  provide  a  spectnjm 
of  digital  and  traditional  services.  Sales  of  minilabs  in  1997 
(5,100)  more  than  doubled  the  1996  volume  (2,800)  because  of' 
equipment  upgrades  to  accommodate  APS,  according  to 
Photofinishing  News,  Inc.  In  1998,  there  were  an  estimated 
34,000  minilabs  operating  in  28,400  locations  in  the  United 
States,  along  with  about  2,450  wholesale  central  labs.  Digital 
equipment  increases  the  opportunity  to  expand  services  for  all 
sizes  of  photofinishing  laboratories  because  it  can  process  and 
print  film  and  scan  the  images  onto  computer  CDs  or  for  use  on- 
line. This  trend  increases  the  importance  of  connectivity  between 
the  imaging  industry  and  the  infomiation  technology  industry.  In 
addition,  digital  imaging  kiosks  were  installed  at  an  unprece- 
dented rate  in  1998.  By  mid-October,  there  were  more  than 
14,000  of  those  units  in  operation  throughout  the  United  States. 

The  professional  segment  of  the  U.S.  photofinishing  market 
increased  nearly  9  percent  to  $5.3  billion  in  1998  after  a  slight 
decline  in  1997.  The  portrait  and  candid  segment  of  the  market, 
with  43  percent  of  the  total,  grew  for  3  consecutive  years,  and 
the  number  of  portrait  sittings  rose  2  percent  in  1998.  School- 
age  portrait  sittings  account  for  one-fourth  of  total  sittings. 
Preschool  sittings,  accounting  for  12  percent  of  the  total, 
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MONITORING  REPORT  ON  FOREIGN  ACCESS  TO 
JAPAN'S  FILM  MARKET 

Access  to  Japan's  photographic  film  market  has  been  a 
long-standing  problem.  After  a  World  Trade  Organiza- 
tion's (WTO)  panel  finding  that  Japan  had  not  violated  its 
WTO  obligations  in  the  photographic  film  sector,  the  U.S.  j 
Department  of  Commerce  and  the  U.S.  Trade  Representa- 
tive established  in  1998  an  interagency  monitoring  com- 
mittee to  review  the  implementation  of  formal  measures 
proposed  by  the  government  of  Japan  to  the  WTO  panel. 

In  its  first  report,  issued  in  August  1998,  the  commit- 
tee revealed  that  the  availability  of  foreign  film  doubled 
over  the  past  3  years  in  "nontraditional"  outlets,  such  as 
supermarkets  and  convenience  stores  but  declined 
slightly  in  traditional  photospecialty  shops,  which 
account  for  about  half  of  Japanese  film  sales  by  volume. 
The  committee  found  that  to  fully  live  up  to  its  WTO  rep-  | 
resentations,  Japan  must  take  significant  additional 
actions  to  open  its  photographic  materials  market  and 
eliminate  business  practices  that  unreasonably  restrict 
competition  in  this  sector.  The  committee  urged  Japan  to 
abolish  measures  that  favor  small  and  medium-size 
stores  over  large  stores,  eliminate  potentially  anticompet- 
itive activities,  publicize  more  widely  its  business  prac-  • 
tices  guidelines,  and  make  a  greater  effort  to  ensure 
compliance  with  those  guidelines  by  wholesalers  and 
retailers. 

The  committee's  second  report,  released  in  June  1999, 
noted  that  some  marginal  improvements  were  taking 
place  in  the  photographic  film  and  paper  sector  but  stated  i 
that  foreign  film  manufacturers  continue  to  face  barriers 
in  the  Japanese  market.  While  praising  the  efforts  of  the  [ 
Japan  Fair  Trade  Commission  (JFTC)  to  cease  potentially 
anticompetitive  data  exchanges,  which  constituted  a 
potential  violation  of  Japan's  antimonopoly  law,  and 
improve  the  transparency  of  Japanese  competition  policy, 
the  report  highlighted  the  need  for  additional  Japanese 
government  action  to  improve  market  access  and  stimu- 
late  greater  competition  in  this  sector.  In  addition,  further  ^ 
actions  are  required  to  ensure  that  JFTC  has  sufficient 
resources  to  investigate  complaints,  address  business 
practices  that  restrain  trade,  open  its  distribution  system 
to  imports,  and  prohibit  practices  that  discourage  the  | 
opening  of  large  stores. 


declined  lor  llio  .second  consecutive  year.  Other  professional 
services  include  commercial  custom  lab  work. 

Hurope's  total  photofinishing  market  is  second  to  that  of  the 
United  States,  with  3.^  percent  oi  the  worldwide  {oli\\.  The  ama- 
teur segment  reached  $8.6  billion  in  1998,  accounting  tor  78 
percent  of  the  $1  I  billion  market  total.  Picture  exposures 
lotaled  about  17  billion  units.  Conventional  picture  taking  in 
Japan  declined  5  percent  in  1998  to  I  1.4  billion  exposures,  but 
digital  camera  exposure  increa.ses  Irom  I  billion  to  2.6  billion 
were  responsible  for  tlie  nearly  8  percent  increa.se  in  total  expo- 
sures to  14.3  billion  in  1998.  Japan's  total  photofmishing  mar- 
ket declined  about  8  percent  lo  $4.8  billion  and  represented  \5 
percent  of  the  worldwide  total.  Growth  slowed  in  photofmish- 
||  ing  markets  throughout  the  rest  of  the  world.  Together,  those 
markets  accounted  for  about  $.^.3  billion. 

Global  Industry  Trends 

Japan.    The  Japanese  amateur  photographic  market  declined 
3  percent  to  $9.2  billion  in  1998,  according  to  Photo  Market.  By 
'   category,  photoprocessing  accounted  for  more  than  half  the  rev- 
enue, with  52  percent  of  the  total,  down  from  54  percent  in 
1997.  Total  film  exposures  fell  ?  percent  to  I  1.7  billion  com- 
j  pared  with  12.3  billion  pictures  taken  in  1997.  Other  photo  cat- 
I  egories  included  in  the  market  total  include  fdm,  with  24 
1   percent  of  the  revenues;  cameras,  16  percent:  and  accessories.  7 
percent.  Demand  for  APS  film  and  instant  cameras  showed 
\   small  gains,  but  was  offset  by  declines  in  demand  for  other  pho- 
j   tographic  equipment  and  processing  services. 
J       Expoils  helped  compensate  for  weakness  in  Japan's  photo 
<  graphic  market.  According  to  the  Japan  Camera  Industry  Associ- 
?   ation,  Japanese  camera  exports  showed  a  modest  increase  of  0.6 
,   percent  to  3 1 .6  million  units.  APS  camera  exports  increased  1 2 

! percent  to  4.9  million  units  and  represented  15  percent  of  the  total 
volume.  Exports  of  SUCs  increased  18  percent  from  30.8  million 
units  in  1997  to  3^.4  million  in  1998.  This  contrasts  with  Japan's 
'  overall  shipments  of  SUCs,  which  declined  8  percent  in  1998, 
with  35mm  models  down  13  percent  to  64.5  million  units,  while 
APS  models  increased  6  percent  to  24.9  million  units,  according 
to  the  Ministry  of  International  Trade  and  Industry.  Japan's  cam- 
era  imports  in  all  product  categories  declined  in  1998.  Volume 
t  imports  of  both  35mm  and  APS  cameras  declined,  but  the  value 
of  APS  cameras  increased  because  of  shipments  of  higher-priced 
models.  A  review  of  the  countries  of  origin  indicates  that  these 
camera  shipments  were  provided  mostly  by  offshore  production 
sites  of  Japanese  manufacturers  (see  the  box  "Monitoring  Report 
on  Foreign  Access  to  Japan's  Film  Market"). 

China.  China  has  the  potential  to  become  a  major  photo- 
,  graphic  market,  since  under  1 5  percent  of  Chinese  households 
own  cameras.  Many  U.S.  and  Japanese  photographic  compa- 
nies participate  in  China's  photographic  industry  through  joint 
venture  manufacturing  and  marketing  agreements.  According 
to  Phniofinishing  News.  8  million  cameras  and  about  210  mil- 
lion rolls  of  film  were  sold  in  China  in  1997.  Minilabs  continue 
to  proliferate  in  that  country,  increasing  from  7,000  in  1994  to 
20,000  in  1997.  Retail  kiosks  and  outlets  are  another  way  to 


make  photography  accessible  to  the  population.  Since  1994, 
Kodak  has  opened  about  three  Kodak  Express  stores  a  day  on 
the  mainland,  bringing  the  total  outlets  to  more  than  5.000 
nationwide,  according  to  press  articles.  Fuji  has  about  2,300  of 
its  Circle  shops  there. 

INDUSTRY  AND  TRADE  PROJECTIONS 
FOR  THE  NEXT  1  AND  5  YEARS 


The  overall  photographic  industry  is  mature,  and  U.S.  demand  for 
traditional  photographic  products  is  soft.  Industry  shipments  in 
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Photographic  industry  shipments  should  grow  only  marginally  ^ 
because  of  the  changing  product  mix  but  also  because  of  their  - 
dependence  on  exports  to  foreign  markets  to  maintain  growth.  ] 
Recovery  from  financial  instability  in  overseas  markets  will  fac- 
tor into  the  growth  in  shipments  and  expansion  of  trade.  Indus-  y 
try  shipments  are  forecast  to  reach  $22.8  billion  in  current  .! 
dollars  by  2004.  reflecting  a  compound  average  growth  rate  of  ^ 
less  than  1  percent  between  2000  and  2004.  Silver  halide  pho-  J 
tography  will  continue  to  dominate  industry  shipments,  but  the  Jj 
estimated  $18.2  billion  in  current  dollars  in  product  shipments  J, 
for  2004  represents  a  gradual  decline  in  the  percentage  share  of  jj  j 
the  total.  Similar  to  the  pattern  for  industry  shipments,  exports 
and  imports  will  initially  expand  and  then  shrink  over  the  5-year  , 
period.  Exports  should  reach  about  $4.5  billion  and  imports  $8.5 
billion,  resulting  in  a  $4  billion  trade  deficit  in  2004.  China  will 
continue  to  emerge  as  a  major  provider  of  photographic  products  , 
since  it  serves  as  a  base  for  manufacturing.  It  also  is  poised  to  be  ; 
a  key  market  for  photographic  goods  because  its  population  is  nj 
enomious  and  its  market  has  barely  been  penetrated. 

Manufacturers  should  continue  to  incorporate  digital  products 
in  their  product  offerings  and  increase  the  use  of  strategic  com- 
pany alliances  to  participate  in  the  more  rapidly  growing  seg-  |, 
ments  of  the  market.  Digital  imaging  is  a  catalyst  for  long-term  jj 
industry  growth.  Digital  film  finishing  and  the  demand  for  photos  jo 
on  the  Internet  will  increase.  Photofinishers  will  offer  both  con-  j  ii 
ventional  film  and  digital  finishing  services  to  remain  competi-  M 
tive.  More  film-to-digital  conversions  and  a  slowing  in  sales  of  j  ' 
film-based  micrographic  products  in  favor  of  digital  hybrid  imag-  ,  r 
ing  systems  are  expected.  The  transition  from  analog  to  digital  ].{ 
photocopiers  is  projected  to  take  place  well  before  2004  because  ; ; 
of  lower  prices  and  the  increased  functionality  of  digital  prod-  \  ( 
ucts.  Color  products  will  become  more  affordable,  with  higher  «j 
speeds  and  greater  resolution  stimulating  business  sales.  ^ 

Meanwhile,  silver  halide  will  continue  to  play  a  major  role  in  ji( 


TABLE  24-3:    U.S.  Trade  Patterns  in  Photographic  Equipment  and  Supplies^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

1,257 

29 

NAFTA 

792 

9 

Latin  America 

495 

11 

Latin  America 

40 

0 

Western  Europe 

1,482 

34 

Western  Europe 

1,605 

19 

Japan/Chinese  Economic  Area 

680 

16 

Japan/Chinese  Economic  Area 

5,336 

64 

Other  Asia 

201 

5 

Other  Asia 

581 

7 

Rest  of  world 

272 

6 

Rest  of  world 

15 

0 

World 

4,387 

100 

World 

8,368 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

736 

17 

Japan 

3,884 

46 

Mexico 

521 

12 

China 

1,134 

14 

Japan 

435 

10 

Mexico 

480 

6 

Netherlands 

418 

10 

Netherlands 

334 

4 

United  Kingdom 

401 

9 

Germany 

314 

'  SIC  3861. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


constant  dollars  are  projected  to  rebound,  rising  a  modest  2  per- 
cent to  $25.4  billion  in  the  year  2000  after  declining  5  percent  in 
1999.  Some  of  the  industry's  most  competitive  products,  such  as 
SUCs  and  APS,  should  continue  to  increase  at  a  healthy  rate, 
while  others,  such  as  analog  photocopiers,  will  experience  slug- 
gish growth.  Shipment  growth  also  will  be  fueled  by  increa.sed 
demand  in  overseas  markets  that  are  recovering  from  unfavorable 
and  volatile  economic  conditions.  Photographic  trade  should 
recover,  with  exports  expected  to  rise  3  percent  to  $4.3  billion  in 
the  year  2000.  Reflecting  the  soft  demand  for  certain  traditional 
photographic  products  in  the  United  States,  imports  are  expected 
to  remain  sluggish,  growing  only  1  percent  to  $8  billion  in  the 
year  2000.  Digital  products,  in  contrast,  should  experience 
stronger  growth  rates.  Imports  of  digital  cameras,  for  example, 
are  expected  to  continue  rising  at  double-digit  rates  to  exceed 
$700  million.  The  photographic  trade  deficit  should  remain  at 
$3.7  billion  in  2000. 

Photographic  workers  should  expect  to  endure  another  year 
of  employment  cutbacks  as  companies  make  difficult  restruc- 
turing decisions  to  consolidate  manufacturing  operations  and 
continue  to  form  strategic  alliances  with  companies  outside  the 
industry.  Total  industry  employment  is  expected  to  drop  about  6 
percent  to  51.000  employees  in  the  year  2000.  with  production 
workers  accounting  for  about  60  percent  of  the  total. 

The  U.S.  economy  has  enjoyed  a  period  of  overall  healthy 
growth  over  the  last  several  years.  Discretionary  spending  and 
purchases  of  leisure  goods  and  services  have  come  to  include 
many  high-end  photographic  products,  consumer  electronics 
items,  and  recreational  travel.  This  consumer  spending  pattern 
is  expected  to  remain  favorable,  although  indicators  suggest 
that  a  slowdown  in  the  economy  may  occur  in  2000. 

Over  the  next  5  years,  the  shift  away  from  traditional  photog- 
raphy will  continue  as  manufacturers  embrace  digital  technolo- 
gies and  produce  innovative  products  that  reflect  this  blending. 
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the  industry  and  coexist  with  newer  technologies.  AI\S  is  expected 
to  account  for  about  50  percent  of  camera  sales  and  20  percent  of 
photoflnishing  sales  in  hy  2004.  Because  of  their  convenience  and 
ease  of  u.se.  SUCs  siiould  still  be  a  popular  silver-based  item. 
Price  competition  in  the  film  .segment  should  intensify  as  the 
struggle  for  market  share  intensifies.  The  use  of  niche  marketing 
10  address  ptirticular  customers"  needs  or  interests  could  help 
boost  sales.  The  emergence  of  Internet  photo  services  using 
images  that  originated  on  film  for  E-mail  and  the  use  of  photo 
compact  disks  with  computers  will  act  as  a  bridge  between  silver 
halide  digital  photography  and  the  newer  technologies. 

U.S.  trade  patterns  in  photographic  equipment  and  supplies 
in  1998  are  shown  in  Table  24-3. 

Joyce  Watson,  U.S.  Department  of  Commerce.  Office  of  Com- 
puters and  Business  Equipment.  (202)  482-0574.  joyce_watson 
@ita.doc.gov,  September  1999. 
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■  GLOSSARY 

Advanced  Photo  System  (APS):  A  24mm  silver-liased  camera  and 
film  system  introduced  in  1996  that  simplifies  the  picture-taking 
process  and  the  reprint-ordering  process. 

Megapixel  (million  pixels):  Refers  to  the  resolution  of  a  graphics 
device  (display,  digital  camera,  etc.).  A  2-megapixel  digital  camera 
takes  a  picture  that  is  divided  into  2  million  pixels,  which  would  be 
a  1.000  X  1. 000  resolution. 

Minilab:  A  retail  outlet  (freestanding  or  in-house)  that  processes  pho- 
tographs (usually  within  I  hour),  using  on-site  equipment. 

Silver  halide  photography:  A  photographic  process  that  uses  the 
interaction  of  silver  compounds  coated  on  a  film  base  and  chemi- 
cals to  make  images  visible. 

Single-u.se  camera  (SUC):  A  camera  preloaded  with  film  (the  film 
cannot  be  removed  hy  the  photographer)  that  must  be  delivered  as 
a  unit  to  a  photofinisher  for  processing. 

Stock  photography:  Refers  to  a  library  of  photographic  images. 
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Printing  and  Publishing 

INDUSTRY  DEFINITION  The  U.S.  printing  and  publishing  industry 
consists  of  the  following  industry  sectors:  newspapers  (SIC  271 1 );  periodicals 
(SIC  2721);  book  publishing  (SIC  2731);  book  printing  (SIC  2732);  miscella- 
neous publishing  (SIC  2741);  the  commercial  printing  (SIC  275)  industries, 
which  consist  of  commercial  printing,  lithographic  (SIC  2752),  commercial 
printing,  gravure  (SIC  2754),  and  commercial  printing  not  elsewhere  classi- 
fied (SIC  2759);  manifold  business  forms  (SIC  2761);  greeting  cards  (SIC 
2771);  blankbooks  and  looseleaf  binders  (SIC  2782);  bookbinding  and  related 
work  (SIC  2789);  and  printing  trade  services  (SIC  279),  which  consist  of  type- 
setting (SIC  2791)  and  platemaking  services  (SIC  2796). 


^OVERVIEW 


As  the  twentieth  century  drew  to  a  close,  the  U.S.  printing  and 
pubUshing  industry  experienced  unparalleled  demand  tor  its 
products.  Despite  intense  competition  from  the  electronic 

•media  and  people's  scarcity  of  leisure  time,  the  industry's  value 
of  shipments  from  the  sale  of  newspapers,  periodicals,  books, 
and  trade  advertising  materials  climbed  steadily,  reaching  an 

i;estimated  $184  billion  in  1992  dollars  in  1999  (see  Table  2.'i-l ). 
^Profit  margins  also  advanced,  aided  by  a  pattern  of  k)w  prices  in 
tiaterials  cost.s — especially  paper — and  gains  in  worker  pro- 
ductivity. Employment  in  printing  and  publishing  had  moderate 
growth  through  the  decade  of  the  199()s,  exceeding  1.3  million 
3y  1999,  but  competition  and  consolidation  reduced  the  number 
)f  establishments  to  an  estimated  62,000  in  1999  from  65,000  a 
lecade  earlier. 

Global  Trends 

Attending  to  the  informational  needs  of  the  huge  domestic  mar- 
ket is  the  primary  focus  of  U.S.  printers  and  publishers,  but  the 
industry  is  an  active  participant  in  the  international  economy  as 
veil  and  thus  is  subject  to  global  forces.  These  critical  forces 
nckide  changes  in  technology,  new  opportunities  in  global 
narkets,  international  sourcing  of  equipment  and  supplies,  and 
jfncreased  cross-border  investment. 

(Technology.  The  move  toward  digital  (electronic)  technology 
Jias  influenced  the  world's  publishers  as  well  as  printers.  The 
previous  technology — analog — was  based  on  film,  plate,  and 
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chemical  processes  that  required  intermediary  operations 
before  textual  input  was  ready  for  the  printing  press.  Digital 
technology  removes  those  intermediary  activities  and  binds  the 
production  ties  between  printers  and  publishers  more  closely. 
The  decades  ahead  will  witness  a  sorting-out  process  that  will 
determine  which  parts  of  the  production  process  will  be  done  at 
publishers'  offices  and  which  tasks  will  be  accomplished  at  the 
printing  plant. 

International  Markets.  Printers  and  publishers  in  the 
world's  major  economies  face  mature  domestic  markets  in 
which  constraints  on  expansion  often  encourage  a  more  global 
view.  This  is  especially  true  in  European  countries  such  as 
France,  Germany,  the  Netherlands,  Spain,  and  the  United  King- 
dom, where  exports  of  printed  products  account  for  10  to  20 
percent  of  the  industry's  total  revenues.  The  United  States 
engages  in  the  world's  largest  trade  in  printed  products  (see 
Table  25-2).  Exports  of  U.S.  books,  periodicals,  and  trade 
advertising  materials  totaled  approximately  $4.5  billion  in 
1999,  while  imports  of  printed  products  reached  $3.5  billion. 
The  strongest  demand  for  U.S.  printed  materials  is  found  in 
Canada,  the  United  Kingdom.  Mexico,  Japan,  and  Australia. 
Efforts  by  U.S.  printers  and  publishers  to  establish  larger  mar- 
kets in  Latin  America  and  the  countries  of  the  Pacific  Rim  are 
determmed  largely  by  literacy  and  income  levels  and  the  rela- 
tive strength  of  regional  economies. 

Production  Requirements.  Trends  in  the  acquisition  of 
equipment  and  supplies  find  the  world's  printers  and  publishers 
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TABLE  25-1:    Printing  and  Publishing  (SIC  27)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00^ 

Value  of  shipments" 

166,153 

172,633 

176,876 

188,133 

195,435 

205,645 

217,200 

228,865 

240,005 

5,6 

5.4 

4.9 

5.3 

271 1  Newspapers 

33,782 

34,651 

36,091 

37,732 

39,171 

41,200 

43,550 

46,120 

48,655 

5.7 

5.9 

5.5 

5.6 

2721  Periodicals 

22,104 

22,653 

21,892 

23,743 

24,930 

26,750 

28,570 

30,570 

32,250 

6.8 

7.0 

5.5 

6.6 

2731  Book  publishing 

16,698 

18,616 

19,695 

20,484 

21,363 

21  980 

23,385 

24,950 

26,495 

6.4 

6.7 

6.2 

5.5 

2732  Book  printing 

4,681 

4,810 

4,745 

5,392 

5,333 

5,360 

5,525 

5,720 

5,905 

3.1 

3.5 

3.2 

2.6 

2741  Miscellaneous  publishing 

10,908 

1 1 ,807 

1 1,976 

12,025 

12,51 1 

13,075 

13,600 

14,155 

14,720 

4.0 

4.1 

4.0 

4.1 

275  Commercial  printing 

56,229 

58,173 

60,41 1 

65,101 

67,842 

72,930 

78,180 

82,400 

86,520 

7.2 

5.4 

5.0 

6.3 

2761  Manifold  business  forms 

7,429 

7,491 

6,958 

7,894 

7,724 

7,440 

7,285 

7,510 

7,770 

-2.1 

3.1 

3.5 

0.1 

2771  Greeting  cards 

4,190 

4,275 

4,546 

4,689 

5,01 1 

5,185 

5,395 

5,660 

5,900 

4.1 

4.9 

4.2 

4.2 

2782  Blankbooks  and  binders 

3,758 

3,771 

4,276 

4,544 

4,820 

5,120 

5,260 

5,495 

5,690 

2.7 

4.5 

3.5 

4.2 

2789  Bookbinding 

1,291 

1,258 

1,367 

1,509 

1,608 

1,705 

1,780 

1,865 

1,940 

4.4 

4.8 

4.0 

4.8 

279  Printing  trade  services 

5,085 

5,129 

4,920 

5,020 

5,123 

4,900 

4,670 

4,420 

4,160 

-4.7 

-5.4 

-5.9 

-5.1 

Value  of  shipments  (1992$) 

166,153 

167,352 

167,099 

168,181 

168,517 

173,432 

177,720 

183,946 

188,075 

2.5 

3.5 

2.2 

2.8 

271 1  Newspapers 

33,782 

33,222 

33,294 

32,782 

31,718 

31,559 

31,527 

31,685 

32,002 

-0.1 

0.5 

1.0 

0.2 

2721  Periodicals 

22,104 

22,014 

20,849 

21,903 

22,379 

23,140 

23,510 

24,474 

24,963 

1.6 

4.1 

2.0 

2.8 

2731  Book  publishing 

16,698 

18,180 

18,493 

18,257 

18,166 

18,094 

18,727 

19,457 

19,982 

3.5 

3.9 

2.7 

2.4 

2732  Book  printing 

4,681 

4,777 

4,647 

5,043 

5,008 

4,968 

5,018 

5,093 

5,129 

1 .0 

1 .5 

0.7 

0.6 

2741  Miscellaneous  publishing 

10,908 

11,320 

11,048 

10,604 

10,504 

10,567 

10,609 

11,139 

11,161 

0.4 

5.0 

0.2 

1.5 

275  Commercial  printing 

56,229 

56,764 

58,252 

59,454 

60,555 

65,097 

68,482 

72,180 

74,923 

5.2 

5.4 

3.8 

5.5 

2761  Manifold  business  forms 

7,429 

7,027 

6,240 

5,762 

5,494 

5,208 

5,062 

5,108 

5,185 

-2.8 

0.9 

1.5 

-1.4 

2771  Greeting  cards 

4,190 

4,040 

4,016 

3,960 

4,064 

4,149 

4,211 

4,232 

4,266 

1.5 

0.5 

0.8 

1.2 

2782  Blankbooks  and  binders 

3,758 

3,668 

4,049 

4,058 

4,152 

4,347 

4,460 

4,661 

4,778 

2.6 

4.5 

2.5 

3.6 

2789  Bookbinding 

1,291 

1,249 

1,343 

1,431 

1,501 

1,545 

1,584 

1,636 

1,662 

2.5 

3.3 

1.6 

2.6 

279  Printing  trade  services 

5,085 

5,090 

4,867 

4,928 

4,977 

4,758 

4,530 

4,281 

4,024 

-4.8 

-5.5 

-6.0 

-5.2 

'  Estimate. 
'  Forecast. 

^Compound  annual  rate. 

^For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


TABLE  25-2:    U.S.  Trade  Patterns  in  Printing  and  Publishing^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Regions' 

Value' 

Share,  % 

Regions'^ 

Value^ 

Share,  % 

NAFTA 

2,369 

50 

NAFTA 

1,130 

34 

Latin  America 

286 

6 

Latin  America 

42 

1 

Western  Europe 

997 

21 

Western  Europe 

1,046 

31 

Japan/Chinese  Economic  Area 

455 

10 

Japan/Chinese  Economic  Area 

833 

25 

Other  Asia 

188 

4 

Other  Asia 

221 

7 

Rest  of  world 

427 

9 

Rest  of  world 

54 

2 

World 

4,722 

100 

World 

3,325 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

2,018 

43 

Canada 

975 

29 

United  Kingdom 

478 

10 

United  Kingdom 

474 

14 

Mexico 

351 

7 

China 

376 

11 

Japan 

279 

6 

Hong  Kong 

269 

8 

Australia 

221 

5 

Italy 

174 

5 

'SIC  27. 

^For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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luirilliiii;  more  ol  tliL'ir  ivc|uiicinciils  Irom  inlcrnalioiial  sources. 
Digital  printiuL;  presses  liom  Belgiimi.  plalesellers  Irom 
Canada,  and  text  processors  and  software  from  the  United 
States  point  to  the  globah/ation  ol  graphic  arts  equipment. 
Material  inputs  also  are  sourced  globally,  with  ink  supplied  by 
the  United  Slates,  the  Netherlands,  and  Japan  and  paper 
obtained  Irom  (he  United  States,  Canada,  and  the  Scandinavian 
countries.  To  a  degree,  this  trend  is  countered  by  the  large  U.S. 
market  tor  printed  products,  which  encourages  foreign  suppli- 
ers and  equipment  manul'aclurers  to  establish  plants  in  the 
United  States. 

Mergers  and  Acquisitions.  The  opening  of  foreign  markets 
to  investment  opportunities  has  been  seized  on  by  the  world's 
major  printing  and  publishing  companies.  The  leading  attrac- 
tion for  foreign  investment  has  been  the  United  States,  where 
up  to  50  percent  of  the  largest  book  and  periodical  turns  are 
foreign-owned  and  the  second  largest  printer  is  headquartered 
in  Canada.  U.S.  printers  have  sought  market  opportunities 
abroad  by  merging,  acquiring,  or  establishing  printing  plants 
throughout  Europe,  Asia,  and  Latin  America.  The  U.S.  book 
and  periodical  publishing  industries  are  also  active  internation- 
ally through  product  licensing  and  joint  ventures.  This  expan- 
sion of  global  publishing  is  in  part  the  result  of  greater 
worldwide  protection  of  intellectual  property,  a  priority  of  the 
governments  in  nations  with  major  publishing  economies  for 
the  last  two  decades. 

Domestic  Trends 

The  United  Slates  is  the  world's  largest  market  for  printed  prod- 
ucts, and  with  imports  accounting  lor  only  1 .5  percent  of  appar- 
ent consumption,  its  needs  are  met  essentially  by  the  domestic 
printing  and  publishing  industry.  Favorable  economic  and 
demographic  factors  expanded  U.S.  printed  product  markets 
throughout  the  1990s,  and  that  trend  is  expected  to  continue 
into  the  new  millennium.  Demand  for  printed  products  is  a 
function  of  literacy  levels,  educational  enrollment  and  attain- 
ment, disposable  personal  income,  new  business  formations, 
and  advertising  expenditures.  Specific  factors  influencing  U.S. 
markets  for  printed  products  are  population  growth,  expansion 
of  the  domestic  economy,  competition  from  the  electronic 
media,  and  the  printing  and  publishing  industry's  cost  structure. 

Demographics.  U.S.  printers  and  publishers  have  benetlted 
from  growth  of  the  population,  an  increase  in  educational 
enrollment,  an  expansion  in  educational  attainment,  and  higher 
levels  of  dispcsable  personal  income.  Since  1980,  the  U.S.  pop- 
ulation has  grown  by  44.7  million,  and  school  enrollments  by 
10  million.  The  proportion  of  U.S.  high  school  and  college 
graduates  rose  to  83  percent  and  25  percent,  respectively,  in 
1999  from  67  percent  and  16  percent  in  1980.  Adjusted  for 
inflation,  U.S.  disposable  personal  income  per  capita  rose  to 
over  $21,000  in  1999  from  $14,867  in  1980. 

The  Economy.  A  surging  U.S.  economy  propelled  demand 
tor  U.S.  printed  products  in  the  1990s,  a  trend  that  is  expected 
to  continue  in  the  decade  ahead.  Growth  of  the  economy  has 
raised  corporate  profits  and  generated  an  outpouring  of  expen- 


tliturcs  for  advertising.  Publishers  of  newspapers  and  periodi- 
cals are  strongly  dependent  on  revenues  from  advertising,  and 
the  U.S.  printing  industry  earns  over  60  percent  of  its  income 
from  that  source.  The  creation  of  new  businesses  boosts 
demand  lor  insurance,  financial,  bank,  and  legal  prmting,  while 
higher  levels  of  disposable  personal  income  encourage  more 
purchases  of  newspapers,  books,  and  periodicals.  Tax  revenues 
generated  by  growth  of  the  economy  support  the  purchase  of 
more  instructional  materials  for  school  rooms  and  publications 
for  libraries. 

Electronic  Competition.  Printing  and  publishing  is  a  highly 
competitive  industry,  and  advances  in  the  electronic  media  have 
intensified  that  factor.  Since  the  1960s,  network  television  has 
reduced  U.S.  markets  for  evening  newspapers;  beginning  in  the 
1990s,  CD-ROMs  have  limited  demand  for  encyclopedias.  The 
Internet  may  become  a  long-term  competitor  to  the  U.S.  print- 
ing industry  as  demand  increases  for  newsletters,  technical 
manuals,  and  reference  materials  in  electronic  format  rather 
than  printed  format.  Publishers  also  may  be  affected  adversely 
by  growth  in  internet  use  as  the  U.S.  pt)pulation  devotes  more 
of  its  scarce  leisure  time  to  the  electronic  media  rather  than 
reading  printed  newspapers  and  periodicals. 

Structural  Factors.  The  printing  and  publishing  industry's 
cost  structure  has  benefited  since  the  mid-1990s  from  low 
prices  for  materials,  especially  paper,  and  a  smooth  transition  to 
digital  technology.  Accounting  for  up  to  20  percent  of  the 
industry's  total  costs,  paper  prices  have  plummeted  as  a  result 
of  collapsed  demand  from  economies  in  the  Pacific  Rim.  Prices 
of  other  material  and  supply  inputs  have  been  held  in  check  by 
import  competition  and  the  strong  U.S.  dollar.  The  move  toward 
a  digitally-ba.sed  (electronic)  technology  has  involved  high  cap- 
ital investment  costs,  but  the  result  has  been  greater  productiv- 
ity and  a  more  highly  skilled  workforce.  These  new  investments 
by  U.S.  printers  have  increased  their  plant  capacity,  leading  to 
more  competitive  pricing  in  markets  for  printed  products  and 
intensifying  the  industry's  movement  toward  reductions  of  and 
con.solidations  among  printing  firms. 

Projections  of  Industry  and  Trade 
Growth  for  the  Next  1  and  5  Years 

An  expanding  U.S.  economy,  coupled  with  rising  levels  of 
advertising  expenditures,  should  lift  the  value  of  .shipments  of 
the  U.S.  printing  and  publishing  industry  to  $188  billion  in  the 
year  2000,  an  increase  in  constant  dollars  of  2  percent  over 
1999.  This  growth  in  demand  for  printed  products  should  be 
enhanced  by  two  special  events:  the  Sydney,  Australia. 
Olympics  and  the  U.S.  presidential  election.  The  U.S.  econ- 
omy's strength  is  expected  to  keep  both  corporate  profits  and 
tax  revenues  at  the  high  levels  achieved  since  the  mid-1990s, 
supporting  increases  in  advertising  expenditures  and  increased 
funding  for  schools  and  libraries.  Printers'  and  publishers'  costs 
are  not  anticipated  to  increase  significantly  in  2000,  since 
global  demand  for  material  inputs,  especially  paper,  remains 
subdued  and  rises  in  U.S.  workers'  wages  should  not  outpace 
the  nation's  rate  of  inflation. 


Printing  and  Publishing  25-3 


The  long-term  economic  outlook  for  the  U.S.  printing  and 
publishing  industry  is  strongly  positive.  The  industry's  rate  of 
revenue  growth,  adjusted  for  inflation,  should  average  3  percent 
annually  over  the  5-year  period  through  2004.  This  growth  rate 
is  predicated  on  a  continuation  of  the  favorable  U.S.  economic 
trends  experienced  since  the  mid-199()s:  low  levels  of  inflation 
and  interest  rates,  steady  gains  in  school  enrollment  and  tax  rev- 
enues, and  high  levels  of  consumer  confidence  and  business 
employment.  Particularly  encouraging  is  a  demographic  trend 
favoring  expansion  of  the  U.S.  population's  core  reading  seg- 
ment (those  in  the  age  group  45  and  over),  which  is  expected  to 
expand  by  10. 1  million  through  2004.  Less  encouraging  to  U.S. 
printers  is  the  anticipated  expansion  of  U.S.  households"  Inter- 
net capability,  rising  to  an  estimated  40  percent  of  all  house- 
holds in  2002  from  23  percent  in  1998.  The  transition  of  some 
printed  materials  from  paper  to  electronic  format  could  follow 
this  development,  but  the  Internet's  potential  long-term  threat 
appears  to  lie  beyond  this  5-year  projection  period.  To  date,  the 
Internet  has  aided  publishers'  sales  of  books  and  periodicals 
and  has  not  had  an  adverse  impact  on  printers"  shipments  of  cat- 
alogs and  direct  mail  materials.  U.S.  printers  and  publishers 
should  anticipate  greater  cost  pressures  through  2004  as 
improved  global  economies  lift  worldwide  demand  for  paper. 

Global  Market  Prospects 

The  U.S.  printing  and  publishing  industry  should  have  ample 
international  trade  and  mvestment  opportunities  (wer  the  next  5 
years.  Economies  in  Latin  America  and  along  the  Pacific  Rim 
are  expected  to  improve,  creating  mcreased  demand  for  U.S. 
printed  product  exports.  Greater  enforcement  of  international 
copyright  protection  should  take  place  in  Asia,  the  Middle  East, 
and  the  newly  independent  states  of  the  former  Soviet  L'nion, 
offering  U.S.  book  publishers  wider  markets  for  their  products. 
Growth  in  the  global  economy  should  expand  foreign  markets 
for  U.S.  consumer  goods,  providing  the  global  advertising  sup- 
port required  by  U.S.  periodical  publishers  to  establish  or 
license  more  of  their  titles  overseas. 

Exports  should  remain  an  important  ctnnponent  in  the  inter- 
national marketing  plans  of  U.S.  printers  and  publishers.  The 
downturn  in  U.S.  exports  of  printed  products  in  1999  was  attrib- 
uted to  the  strength  of  the  U.S.  dollar  and  softness  in  foreign 
demand  as  a  result  of  stagnant  economies.  The  return  of  eco- 
nomic growth,  especially  to  countries  in  Europe  and  the  Far 
East,  should  lift  U.S.  printed  product  exports  to  levels  well 
above  the  3  percent  average  annual  rate  of  increase  experienced 
in  the  1992-1998  period.  Exports  of  U.S.  printed  products  to 
the  nation"s  core  trading  partners — Canada,  the  United  King- 
dom, Mexico.  Japan,  and  Australia — usually  represent  over  70 
percent  of  the  export  total,  but  this  ratio  could  decline  if  the 
economies  in  Latin  America  and  the  Far  East  become  robust. 

The  U.S.  government  has  taken  a  leadership  role  in  support- 
ing the  international  interests  of  U.S.  printers  and  publishers. 
Working  through  first  the  General  Agreement  on  Tariffs  and 
Trade  (GATT)  and  then  the  World  Trade  Organization  (WTO), 
the  United  States  has  reduced  significantly  foreign  trade  barriers 
to  exports  of  printed  products.  Free  trade  agreements  negotiated 
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with  Israel,  Canada,  and  Mexico  have  increased  demand  in  those 
countries  for  U.S.  printed  products.  Largely  through  U.S. 
efforts,  the  World  Intellectual  Property  Organization  (WIPO) 
agreed  to  strengthen  enforcement  of  international  copyright  and 
extend  copyright  coverage  to  include  materials  in  the  electronic 
media.  Working  with  the  private  sector,  the  U.S.  government  is 
determined  to  help  U.S.  printers  and  publishers  gain  full  access 
to  global  trade  and  investment  opportunities  that  stretch  into  the 
new  millennium. 

NEWSPAPERS 


The  U.S.  newspaper  publishing  industry  achieved  solid  gains  in 
the  late  199()s,  spurred  by  a  strong  domestic  economy  and  a 
resultant  influx  of  advertising  revenues.  Competition  from  both 
the  print  and  the  nonprint  media  has  trimmed  the  industry"s  share 
of  total  U.S.  advertising  spending,  but  publishers'  revenues  grew 
as  a  result  of  aggressive  participation  in  the  expanding  LI.S. 
advertising  marketplace.  The  level  of  U.S.  newspaper  circulation 
held  steady,  but  higher  prices  generated  a  slight  increase  in  pub- 
lishers" revenues  from  subscriptions  and  newsstand  sales.  The 
industry"s  profit  margins  expanded  because  of  declines  in 
newsprint  prices  and  a  trimming  in  the  number  of  production 
workers.  Continuing  a  long-term  trend,  the  total  number  of  U.S. 
daily  newspapers  edged  downward  as  competition  from  the  elec- 
tronic media  forced  more  evening  newspapers  to  consider  ceas- 
ing operations  or  converting  to  morning  editions. 

Global  Industry  Trends 

The  viability  of  the  world  s  newspapers  depends  on  literacy  lev- 
els and  economic  factors,  and  the  United  States  has  long  bene- 
fited from  favorable  trends  in  both  areas.  The  strong  U.S. 
school  system  fosters  high  educational  attainment  levels  and 
enlarges  the  population  of  newspaper  readers.  Steady  growth  of 
the  U.S.  economy  is  accompanied  by  gains  in  demand  lor 
advertising,  which  represents  up  to  80  percent  of  U.S.  daily 
newspaper  publishers"  total  revenues.  In  certain  respects,  espe- 
cially in  its  dependence  on  advertising,  the  U.S.  newspaper 
industry  is  unique  among  its  global  colleagues. 

The  United  States  is  among  the  world"s  leaders  in  newspaper 
publishing,  but  its  position  in  regard  to  other  nations  invites 
comparisons  and  highlights  global  trends.  With  the  total  U.S. 
newspaper  value  of  shipments  having  been  estimated  to  reach  j\ 
approximately  $32  billion  in  1992  dollars  in  1999  (see  Table; 
25-3),  U.S.  publishers  rank  first  among  all  nations  in  aggregate 
revenues  and  first  in  total  advertising  revenues.  The  U.S.  news-  ■ 
paper  industry"s  dependence  on  advertising  for  up  to  85  percent  1 
(daily  newspapers)  or  even  close  to  100  percent  (weekly  news-  j 
papers)  of  its  total  revenues  .stands  in  contrast  to  that  of  others 
major  publishing  countries:  Canada,  73  percent;  Australia,  69 
percent;  Germany,  61  percent;  United  Kingdom,  49  percent; f| 
Japan,  41  percent.  In  many  developed  economies,  the  total 
share  of  the  advertising  revenue  market  held  by  newspapers  is: 
trending  downward  as  a  result  of  competition  from  other  media, ! 
principally  television. 


TABLE  25-3:    Newspapers  (SIC  2711)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

_   

99-00 

96-OC 

Industry  data 

Value  of  shipments'^ 

33,782 

34,651 

36,091 

37,732 

39,171 

41,200 

43,550 

46,120 

48,655 

5.7 

5.9 

5.5 

5.6 

Value  of  shipments  (1992$) 

33,782 

33,222 

33,294 

32,782 

31,718 

31,559 

31,527 

31,685 

32,002 

-0.1 

0.5 

1.0 

0.2 

Total  employment  (thousands) 

414 

410 

412 

415 

403 

Production  workers  (thousands) 

134 

132 

134 

135 

136 

Average  hourly  earnings  ($) 

12.94 

12.90 

13.39 

13.58 

13.61 

Capital  expenditures 

1,665 

1,262 

1,329 

1 ,229 

1,277 

Product  data 

Value  of  shipments^ 

31,933 

32,853 

34,040 

35,577 

37,225 

39,125 

41,315 

43,710 

46,070 

5.6 

5.8 

5.4 

5.5 

Value  of  shipments  (1992$) 

31,933 

31,499 

31,402 

30,909 

30,142 

29,961 

29,901 

30,021 

30,291 

-0.2 

0.4 

0.9 

0.1 

Trade  data 

Value  of  imports 

53.4 

50.3 

9.2 

8.7 

8.7 

9.1 

8.7 

8.0 

9.0 

-4.4 

-8.0 

12.5 

0.9 

Value  of  exports 

30.1 

27.3 

34.9 

30.8 

28.3 

33.9 

31.2 

35.0 

38.0 

-8.0 

12.2 

8.6 

7.6 

'  Estimate  except  exports  and  imports. 
'Estimate. 
^  Forecast. 
Compound  annual  rate. 

^For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


Although  U.S.  publisheis'  revenues  from  circulation  (sub- 
scription and  newsstand  sales,  estimated  at  $9  billion  in  1999) 
are  significantly  lower  than  those  from  advertising,  the  United 
States  ranks  a  close  second  to  Japan  ($12  billion)  and  is  well 
ahead  of  its  significant  competitors,  Gemiany  ($5  billion)  and 
the  United  Kingdom  ($4  billion).  Globally,  circulation  trends  are 
strongest  in  the  rising  Asian  economics,  relatively  stable  in 
Europe  and  North  America,  and  weakest  in  South  America  and 
Africa.  Among  mature,  developed  economies,  the  number  of 
newspaper  titles  ,js  stable  (Germany,  Japan,  the  United  King- 
dom) or  in  a  slight  decline  (Canada,  the  United  States).  Russia 
publishes  the  largest  number  of  newspapers  each  day  ( 13.000  to 
14,000  titles  versus  2.500  titles  in  China  and  1 ,485  in  the  United 
States),  but  Japan's  newspapers  have  a  higher  aggregate  daily 
circulation  (72  million  to  73  million  versus  57  million  in  the 
United  States)  and  a  circulation  per  title  (667,000  versus  38,000 
in  the  United  States)  exceeding  that  of  all  other  countries. 

Aside  from  levels  of  literacy  and  economic  growth,  the 
world's  newspaper  publishers  have  a  commonality  of  interest 
regarding  costs  of  materials  (newsprint),  competition  (particu- 
larly but  no{  limited  to  the  electronic  media),  and  investment 
opportunities. 

Newsprint.  In  developed  economies,  newsprint  accounts  for 
approximately  25  percent  of  a  publisher's  total  costs  and  has  a 
direct  impact  on  profitability.  Newsprint  prices  are  determined 
by  global  demand,  but  production  is  concentrated  in  North 
Ainerica  (principally  Canada)  and  Scandinavia  (principally 
Finland).  Throughout  the  1990s,  the  price  of  newsprint  ranged 
ttom  $500  to  $600  per  metric  ton.  but  production  shortages 
coupled  with  sudden  demand  from  Asian  buyers  lifted  prices  to 
S658  in  1995.  Weakness  in  Asian  demand  over  the  period 


1997-1999  saw  newsprint  prices  fail  belovv  the  $500  mark  dur- 
ing the  first  6  months  of  1999.  An  upturn  in  the  Asian 
economies  and  virtually  no  increases  scheduled  in  newsprint 
mill  capacities  arc  expected  to  drive  newsprint  prices  back  to 
the  range  of  $500  to  $600  in  the  next  5  years. 

Competition.  With  few  exceptions,  the  share  of  advertising 
expenditures  held  by  newspapers  is  either  stable  or  experiencing 
a  gradual  decline  in  the  world's  most  developed  economies,  hi 
North  America,  advertising  inroads  have  been  made  by  televi- 
sion and  the  direct  mail  industries,  while  the  deregulation  of 
Europe's  television  industry  has  adversely  affected  the  advertis- 
ing revenues  of  that  region's  newspaper  publishers.  Newspaper 
publishers  in  some  Asian  (Taiwan)  and  South  American 
(Argentina.  Venezuela)  countries  gained  market  share  of  the 
advertising  dollar  in  the  199()s.  but  in  general  the  prognosis  for 
continued  gains  is  tloubtful.  Growth  of  the  electronic  media  in 
both  developed  and  developing  countries  is  expected  to  limit  the 
newspaper  industry's  share  of  global  demand  for  advertising. 

Foreign  Investment.  Constrained  by  a  perception  of  Hmited 
market  opportunities  in  mature  economies  and  the  prospect  of 
increased  competition  for  advertising,  global-minded  newspaper 
publishers  seek  investment  success  beyond  their  national  bor- 
ders. Canadian  pubHshers,  for  example,  have  been  aggressive 
purchasers  of  U.S.  newspaper  properties  for  decades.  Overseas 
investment  by  U.S.  publishers  has  not  been  significant  to  date, 
particularly  compared  with  the  foreign  ownership  activities  of 
newspaper  entrepreneurs  in  Australia.  Canada,  and  the  United 
Kingdom.  This  focus  by  U.S.  publishers  on  exclusively  domestic 
markets  may  change  as  a  result  of  selective  newspaper  publishing 
opportunities  in  growth  regions  such  as  Asia  and  Latin  America. 
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Domestic  Trends 

Newspaper  publishing  is  among  the  largest  and  most  profitable 
U.S.  enterprises.  The  nation's  approximately  1,485  daily  news- 
papers tend  to  have  local  market  exclusivity,  with  papers  com- 
peting directly  in  only  the  largest  metropolitan  areas.  Although 
the  total  number  of  daily  newspapers  has  declined  16  percent 
since  1950,  this  is  not  reflective  of  the  industry's  economic 
health.  The  number  of  morning  newspapers  more  than  doubled 
to  721  in  1998  from  322  in  1950  and  represents  over  80  percent 
of  total  daily  circulation.  The  number  of  evening  papers  plum- 
meted to  781  in  1998  from  1,450  in  1950,  the  result  principally 
of  competition  from  evening  television.  Since  the  United  States 
still  has  more  evening  than  morning  newspapers,  declines  in  the 
number  of  evening  editions  are  expected  to  continue.  Weekly 
newspapers  rely  almost  entirely  on  revenues  from  advertising 
and  have  benefited  from  the  long-term  growth  of  the  economy. 
While  the  number  of  U.S.  weekly  papers  has  remained  at 
approximately  8,000  since  1965,  average  weekly  circulation 
tripled  to  75  million  in  1999  from  25  million  in  1965. 

The  U.S.  newspaper  industry's  economic  climate  appeared 
to  undergo  a  sea  change  in  the  late  I99()s.  A  series  of  critical 
factors  have  placed  U.S.  publishers  in  a  generally  positive  posi- 
tion for  the  near  term.  Circulation  levels  have  stabilized,  and 
advertising  revenues  are  matching  or  exceeding  growth  in  nom- 
inal gross  domestic  product  (GDP).  However,  cost  levels  for 
both  plant  and  materials  are  on  the  rise,  pressuring  the  indus- 
try's profit  margins.  In  the  long  term,  competition  from  the 
electronic  media  could  restrain  future  growth. 

Circulation.  The  gradual  but  steady  decline  in  U.S.  daily 
newspaper  circulation,  to  56.2  million  in  1998  from  62.8  million 
in  1987,  may  be  coming  to  a  close.  While  1999  circulation  levels 
were  expected  to  be  slightly  below  those  of  1998,  U.S.  newspa- 
pers are  expected  to  achieve  stability  if  not  gains  in  circulation 
beginning  in  the  year  2000.  Despite  growth  in  readership  of 
newspapers  on  the  Internet,  an  expanding  U.S.  population 
continues  to  prefer  to  purchase  the  printed  edition  rather  than 
viewing  the  electronic  edition.  Greater  investment  in  zoned  dis- 
tribution and  customer  delivery  systems  is  eliminating  heretofore 
unprofitable  fringe  circulation:  readership  in  geographic  areas 
remote  from  core  or  central  circulation  sectors.  Publishers  also 
encouraged  circulation  growth  in  1998  and  1999  by  restraining 
subscription  and  newsstand  price  increases  in  reaction  to  wide 
audience  disapproval  of  the  significant  price  hikes  levied  in 
1 995- 1 996  as  a  result  of  surging  costs  of  newsprint.  According  to 
the  Newspaper  Association  of  America,  newspaper  circulation 
in  1999  slowed  its  relative  decline  in  relation  to  the  total  U.S. 
adult  population,  with  weekday  readers  accounting  for  59  per- 
cent of  the  total  and  weekend  and  Sunday  readers  representing  68 
percent. 

Advertising.  After  revenue  declines  in  the  early  1990s, 
advertising  expenditures  in  U.S.  newspapers  have  experienced 
a  relative  boom  since  1994.  The  industry's  gains  in  advertising 
revenues  tended  to  match  or  exceed  growth  in  nominal  GDP  in 
each  of  the  last  5  years.  These  substantial  increases  in  publish- 
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ers'  advertising  revenues  were  predicated  on  a  series  of  factors. 
The  closings  and  consolidations  of  U.S.  department  stores, 
whose  retail  advertising  was  critical  to  newspapers,  appears  to 
have  reached  a  stage  of  remission.  Department  store  advertising 
is  on  the  rise,  along  with  expanded  advertising  expenditures 
from  other  retail  establishments,  including  banks,  computer  and 
electronic  stores,  and  home  furnishing  and  appliance  stores. 
Newspaper  advertising  from  national  as  opposed  to  locally 
based  sources  accounts  for  just  13  percent  of  total  newspaper 
advertising,  the  result  of  complexity  in  both  newsprint  size  for- 
mats and  advertising  rate  structures.  However,  publishers 
recorded  rapid  revenue  gains  in  the  late  1990s  as  a  result  of 
national  advertising  buying  services  that  simplify  the  buying  of 
advertising  space  across  a  wide  spectrum  of  newspapers. 
Expenditures  on  classified  advertisements — including  employ- 
ment, automobile,  and  real  estate — surged  in  response  to  robust 
growth  of  the  U.S.  economy  over  the  1994-1999  period. 

Material  and  Plant  Costs.    The  principal  factor  leading  to 
improved  publishers'  profit  margins  in  the  late  1990s  was  the 
substantial  decline  in  the  price  of  newsprint.  The  1990-1991 
U.S.  economic  recession  led  North  American  newsprint  pro- 
ducers to  cut  back  mill  capacity.  Thus,  newsprint  was  in  short 
supply  at  the  start  of  the  U.S.  and  Asian  economic  expansion  in 
1994-1995,  resulting  in  transaction  prices  moving  to  $658  per 
metric  ton  in  1995  from  $466  in  1994.  In  response  to  higher 
demand,  mt)re  newsprint  prt)duction  came  on  line,  but  the 
industry   was  jolted  in    1996  as  many  prominent  Asian 
economies  began  to  falter.  Newsprint  prices  fell  to  below  $500  ' 
per  ton  in  1999  but  began  to  inch  upward  by  that  year's  end.  ''i 
Although  publishers'  cost  of  materials  declined  in  the  late  j 
1990s,  plant  costs  rose.  Those  higher  costs  resulted  from  pub-  j 
lishers'  long-term  plans  to  improve  the  industry's  production  ■) 
facilities.  This  included  printing  pres.ses  with  full-color  repro-  j 
duction  capabilities,  prepress  systems  with  more  efficient  film  J 
and  composition  capabilities,  and  improvements  in  paper-  } 
handling  and  paper-inserting  equipment.  Among  the  largest  .J 
publishers,  plans  often  specified  the  transfer  of  plant  facilities 
from  an  urban  locality's  nexus  to  sites  offering  greater  space  as  ^ 
well  as  more  efficient  transportation  schemes.  j 

Print  and  Electronic  Competition.    Until  1996,  the  U.S.  | 
newspaper  industry  attracted  more  advertising  than  did  any  \ 
other  medium.  Television  has  displaced  newspapers  as  the  lead- 
ing  advertising  medium,  and  the  gap  between  advertising  ^ 
expenditures  in  direct  mail  and  those  in  U.S.  newspapers  is 
gradually  shrinking.  Despite  these  intrusions  by  competing - 
media,  the  newspaper  industry  improved  fractionally  its  share  , 
of  the  U.S.  market  in  1999.  Publishers  have  been  aggressive  in 
defending  one  of  their  principal  revenue  sources:  classified  < 
advertising.  This  was  accomplished  by  establishing  a  series  of 
Web  sites  on  the  Internet  with  the  goal  of  linking  electronic 
advertisements  to  the  industry's  newspapers.  By  offering  U.S. 
advertisers  access  to  both  print  and  electronic  media,  news- 
paper publishers  are  positioning  their  companies  attractively  in 


anticipation  ol  a  boom  in  electronic  commerce  (E-conimerce) 
activities. 

Projections  of  Industry  and  Trade 
Growth  for  the  Next  1  and  5  Years 

The  value  ol  shipments  of  the  U.S.  newspaper  industry  is 
expected  to  exceed  $32  billion  in  the  year  2()()(),  an  increase  in 
constant  dollars  of  1  percent  over  1999  (see  Table  25-3). 
Increases  in  newspaper  advertising  revenues,  led  by  expendi- 
tures in  retail  and  classified  adverti.semenls,  should  outpace 
gains  in  nominal  GDP.  Subscription  revenues  should  also 
increase  in  2()()()  as  a  result  of  bt)th  price  increases  and  an 
expanded  subscriber  base.  Publishers"  initiatives  on  the  Internet 
will  prt)vide  a  new  revenue  stream  in  2000,  helping  to  defray 
the  initial  Web  site  investments  of  the  late  1990s.  Both  plant  and 
material  (new.sprint)  costs  should  increase  in  2000  because  of 
the  addition  of  more  color  presses  and  paper-handling  equip- 
ment and  higher  newsprint  prices  brought  about  by  increa.ses  in 
global  demand  for  this  commodity. 

The  U.S.  newspaper  industry's  value  of  shipments  through 
2004  is  projected  to  increase  2  percent  annually  adjusted  for 
inflation.  This  repre.sents  a  significant,  positive  turnaround  in 
the  industry's  fortunes,  especially  compared  with  the  period 
1985-1995.  Revenues  from  advertising  should  continue  at  a 
high  level  as  a  result  of  a  buoyant  U.S.  economy,  an  expanding 
retail  sector,  and  a  more  appealing  newspaper  product  (a  grow- 
ing subscriber  base  and  the  availability  of  color  printing  of  both 
photos  and  advertisements).  Publishers  expect  success  in 
enlarging  newspaper  circulation  through  more  attractive  price 
offers  to  subscribers  and  the  visual  appeal  of  color  used 
throughout  a  newspaper.  The  industry's  production  costs  also 
are  expected  to  rise  over  this  5-year  period  largely  because  of 
higher  newsprint  prices  and  greater  expenses  to  improve  plant 


facilities.  Although  total  industry  employment  is  projected  to 
ri.se,  efficiencies  in  plant  production  could  reduce  slightly 
staffing  needs  for  production  workers. 

Global  Market  Prospects 

Newspaper  publishing  has  yet  to  become  a  global  enterprise. 
Although  dozens  of  the  world's  most  popular  newspapers  are 
available  each  day  in  many  major  mban  areas,  they  represent  an 
important  but  minuscule  portion  of  the  world's  newspaper  read- 
ership. In  the  United  States,  newspaper  publishing's  1 ,485  daily 
and  8,200  weekly  papers  provide  content  overwhelming  geared 
toward  serving  the  informational  interests  of  local  markets.  Per- 
haps as  many  as  six  to  eight  U.S.  newspapers  achieve  their  goal 
of  national  distribution,  and  three  to  four  of  them  reach  interna- 
tional markets  as  a  result  of  contractual  production  facilities 
located  abroad.  As  shown  in  Table  25-4,  U.S.  trade  in  newspa- 
pers is  negligible.  However,  this  review  of  data  belies  the  inter- 
national influence  of  the  U.S.  newspaper  industry.  The  thoughts 
and  values  expressed  by  U.S.  newspapers  are  projected  globally 
and  anticipated  and  evaluated  by  small  but  significant  interna- 
tional audiences.  Growth  of  the  Internet  should  provide  an  even 
more  formidable  outlet  for  the  voices  of  American  publishers. 

With  this  almost  totally  domestic  orientation,  long-term 
growth  of  the  U.S.  newspaper  publishing  industry  relies  on  a 
robust  economy  and  favorable  demographics.  Through  the  later 
half  of  the  199()s,  the  U.S.  economy  provided  a  series  of  mark- 
ers that  may  prove  difficult  to  emulate  in  the  decade  ahead.  A 
pattern  of  low  unemployment  and  interest  rates,  stable  prices,  a 
federal  budget  surplus,  and  healthy  growth  in  GDP  resulted  in 
strong  consumer  confidence  and  an  expansion  in  advertising 
expenditures.  A  continuation  of  these  trends  will  have  a  very 
positive  effect  on  newspaper  publishers'  receipts.  Projected 
population  trends  also  should  contribute  to  the  industry's  good 


TABLE  25-4:    U.S.  Tr:  Newspapers'  in  1998 

(millions  of  dollars;  pi 


Exports 

Imports 

Regions^ 

Value^ 

Share,  % 

Regions^ 

Value' 

Share,  % 

NAFTA 

20 

65 

NAFTA 

2 

24 

Latin  America 

1 

2 

Latin  America 

0 

0 

Western  Europe 

7 

22 

Western  Europe 

5 

62 

Japan/Chinese  Economic  Area 

2 

6 

Japan/Chinese  Economic  Area 

0 

3 

Other  Asia 

0 

0 

Other  Asia 

1 

10 

Rest  of  world 

2 

5 

Rest  of  world 

0 

1 

World 

31 

100 

World 

9 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

18 

59 

United  Kingdom 

4 

49 

United  Kingdom 

6 

20 

Canada 

2 

19 

Mexico 

2 

6 

India 

1 

10 

China 

1 

5 

Spain 

1 

6 

Colombia 

0 

1 

Mexico 

0 

5 

'SIC  2711. 

For  definitions  of  regional  groupings,  see 

"Getting  the  Most  0 

ut  of  Outlook  2000." 

'Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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fortunes.  A  positive  conelation  has  been  shown  between  age 
and  newspaper  readership,  and  the  United  States  is  experienc- 
ing an  aging  of  its  population.  Industry  studies  indicate  that  less 
than  half  of  persons  age  18  to  34  read  a  newspaper  each  day, 
compared  with  66  percent  of  persons  age  35  and  over  and  71 
percent  of  those  age  55  and  over.  Through  2004,  the  U.S.  popu- 
lation age  35  and  older  will  increase  6.8  percent  (9.4  million 
persons)  and  those  age  55  and  older  will  increase  1 1.5  percent 
(6.6  million  persons).  In  contrast,  the  U.S.  population  age  18  to 
34  is  expected  to  increase  just  1.3  percent  (0.8  million  persons) 
over  the  1999-2004  time  frame. 

For  most  U.S.  publishers,  a  presence  on  the  Internet  has 
become  obligatory.  Over  two-thirds  of  the  industry's  daily 
newspapers  now  have  Web  sites  whose  initial  purpose  is  to  pro- 
vide for  the  electronic  placement  of  classified  advertising. 
Since  classified  advertisements  account  for  over  40  percent  of 
the  industry's  advertising  revenues  and  are  becoming  increas- 
ingly popular  on  the  Internet,  it  is  critical  that  publishers  retain 
this  revenue  source  by  offering  advertisers  both  print  and  elec- 
tronic formats.  Placement  of  classified  advertisements  on  a 
publisher's  Web  site  is  provided  free  or  at  little  charge  if  the 
advertisement  also  appears  in  the  newspaper's  printed  edition. 
Beyond  offering  an  electronic  format  for  classified  advertising. 
Web  sites  reinforce  a  publisher's  brand  name  and  represent 
electronic  portals  through  which  Internet  surfers  can  access 
infoimation  sources  or  services  that  (iften  are  proprietary  to  the 
individual  newspaper  publisher. 

Long-term  prospects  for  the  U.S.  newspaper  industry  also 
are  affected  by  the  regulatory  environment  of  the  federal  gov- 
ernment. Since  the  1970s  the  U.S.  Federal  Communications 
Commission  (FCC)  has  barred  newspapers  from  owning  elec- 
tronic media  (television  and  radio  stations)  in  the  same  geo- 
graphic market.  Given  the  diverse  range  and  expansion  of  new 
media  in  the  nation's  urban  markets,  the  newspaper  industry 
insists  that  such  cross-ownership  regulations  are  outdated  and 
unfair.  Liberalization  of  cross-ownership  rules  could  strengthen 
the  advertising  position  of  newspapers  in  local  markets  and 
increase  publishers'  profitability.  The  U.S.  Postal  Service 
(USPS)  establishes  the  structure  and  level  of  postal  rates  (rates 
are  approved  by  the  U.S.  Postal  Rate  Commission  and  the 
USPS's  board  of  governors),  and  publishers  perceive  the  USPS 
as  favorably  disposed  toward  one  of  the  newspaper  industry's 
prime  competitors:  the  domestic  direct  mail  industry.  Postal 
rates  are  a  critical  cost  variable  to  direct  mailers,  and  lower  rates 
on  third-class  mail  (direct  mail)  could  translate  into  a  competi- 
tive advantage  for  the  direct  mail  industry. 

The  focus  of  the  U.S.  newspaper  industry  is  not  entirely 
domestic.  A  principal  international  concern  involves  restric- 
tions on  U.S.  publishers  seeking  investment  opportunities  in 
foreign  newspaper  properties.  Countries  that  limit  foreign  own- 
ership of  their  domestic  newspapers  include  Australia,  Brazil, 
France,  India,  and  Italy.  As  U.S.  publishers  become  more 
sophisticated  in  their  Internet  operations,  they  may  develop  a 
client  base  that  includes  international  as  well  as  domestic  users. 
The  logical  next  step  for  U.S.  publishers  would  involve  a  global 


approach  to  the  world's  newspaper  industry,  were  current 
restraints  on  investment  and  other  barriers  to  trade  removed. 

PERIODICALS 


The  surging  U.S.  economy,  accompanied  by  rising  profit  mar- 
gins in  most  industries,  spurred  growth  of  the  U.S.  periodical 
publishing  industry  in  the  later  part  of  the  1990s.  Higher  profits 
enabled  U.S.  businesses  to  increase  their  advertising  budgets, 
and  U.S.  magazines  became  a  prime  beneficiary  of  this  process. 
Emboldened  by  positive  trends  in  advertising  revenues,  U.S. 
publishers  increased  their  title  output  and  expanded  their  pres- 
ence in  both  domestic  and  global  markets.  Cost  controls  insti- 
tuted by  publishers  in  the  early  1990s  on  editorial,  marketing, 
and  production  operations  in  response  to  revenue  shortfalls 
resulting  from  that  period's  poor  advertising  environment  paid 
dividends  by  the  decade's  close.  Magazine  circulation  levels 
improved  in  the  1996-1999  period,  with  the  industry  allocating 
more  funds  to  its  search  for  new  readers.  The  combination  of  an 
expanded  revenue  base,  effective  controls  on  costs,  and  a  sub- 
stantial cash  flow  positioned  magazine  publishing  as  an  indus- 
try attractive  to  investors.  As  a  consequence,  an  accelerated 
pace  of  title  acquisitions  and  new  publishing  ventures  charac- 
terized the  U.S.  magazine  industry  in  the  later  half  of  the  i990s. 

Global  Industry  Trends 

Despite  intense  competition  from  a  variety  of  electronic  media, 
global  publishing  of  periodicals  experienced  rapid  growth  in  the 
199()s.  This  growth  was  supported  by  rising  levels  of  literacy, 
expanding  economies  and  business  profit  margins,  and  the 
awareness  of  print  media  as  a  powerful  means  of  projecting 
advertising  messages  to  both  mass  and  special-interest  audi- 
ences. Astute  publishers  recognized  a  series  of  evolving  middle- 
and  upper-class  populations  whose  growth  in  affluence  sup- 
ported a  need  for  the  delivery  of  printed  information  and  enter- 
tainment in  a  serial  format.  Global  interest  in  periodical 
publishing  was  centered  on  perceived  opportunities  in  Asia, 
Latin  America,  and  eastern  Europe,  but  niche  markets  in  North 
America  and  western  Europe  also  received  attention. 

While  foreign  publishers  continued  a  long-term  trend  of 
investments  in  the  U.S.  periodical  industry,  that  trend  was  not 
totally  one-sided.  By  the  decade's  close,  U.S.  publishers  had 
found  investment  opportunities  in  Europe.  Asia,  and  Latin 
America.  However,  serving  international  markets  was  in  many 
cases  achieved  more  efficiently  through  joint  ventures  or  co- 
publishing  activities  rather  than  through  direct  exports.  To 
some  extent,  the  expansion  of  international  markets  for  U.S. 
periodicals  was  led  by  multinational  consumer  goods  and  ser- 
vices companies  whose  need  for  brand  identification  and 
recognition  worldwide  could  be  fulfilled  by  print  advertise- 
ments delivered  to  mass  and  target  markets  in  many  countries 
via  periodicals. 

With  an  estimated  value  of  shipments  in  1992  dollars 
exceeding  $24  billion  in  1999  (see  Table  25-5),  the  U.S.  peri- 
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odical  publisliini;  iiKliislry  is  ihc  world's  largest,  and  its  huge 
iiiarkcts  have  long  altracled  the  inleresls  of  publishers  abroad. 
Foreign  investment  in  U.S.  publishing  has  generally  but  not 
exelusively  loeused  on  the  industry's  largest  segment:  con- 
sumer magazines.  However,  in  recent  years,  foreign  publish- 
ers have  increased  their  presence  in  U.S'.  business,  reference, 
and  database  publishing.  The  investment  strategy  of  most  for- 
eign firms  is  essentially  to  acquire  existing  U.S.  publishing 
companies.  By  1999,  4  of  the  10  largest  maga/.ine  companies 
operating  in  the  United  Slates  were  foreign-owned,  represent- 
ing publishers  headquartered  in  Australia,  Canada,  and  Japan 
and  a  consortium  formed  between  interests  in  the  Netiierlands 
and  the  United  Kingdom.  Publishers  in  France,  Germany,  and 
Italy  also  have  found  profitable  sectors  in  the  U.S.  magazine 
market. 

The  vast  publishing  opportunities  aflbrded  by  the  large  and 
expanding  domestic  periodical  market  has  precluded  many  U.S. 
publishers  from  seeking  sales  overseas.  As  shown  in  Table 
25-5.  U.S.  expi)rts  of  periodicals  did  not  grow  significantly  in 
the  I99()s.  Projected  exports  of  U.S.  periodicals  in  the  year  2()()() 
($82.'S  million)  are  expected  to  be  no  higher  than  the  value  in 
1995.  The  U.S.  focus  has  always  been  on  the  Canadian  market, 
which  traditionally  garners  over  70  percent  of  U.S.  periodical 
exports  (see  Table  25-6).  To  the  degree  that  the  U.S.  periodical 
publishing  industry  seeks  profits  abroad,  the  strategy  for  domes- 
tic publishers  of  consumer  magazines  is  primarily  one  of  linkage 
through  joint  ventures  or  copublishing  operations  with  foreign 
publishers.  However,  the  international  .strategy  of  U.S.  publish- 
ers of  business  magazines  tends  to  be  more  broad-based.  Since 
U.S.  business  magazines  may  already  have  a  growing  foreign 
circulation,  the  initial  focus  of  those  publishers  is  to  establish  a 
separate  foreign  edition  to  address  those  audiences  more  specif- 


ically. However,  this  strategy  does  not  prevent  consideration  of 
joint  ventines,  copublishing,  and  direct  acquisition  when  those 
actions  are  thought  to  be  more  appropriate. 

The  intei  iiational  interests  of  U.S.  periodical  publishers  are 
prodded  in  part  by  the  advertising  strategies  of  global  busi- 
nesses. To  establish  brand  recognition  and  company  identifica- 
tion worldwide,  major  multinational  companies  and  their 
advertising  agencies  are  encoiuaging  the  largest  U.S.  publishers 
io  project  their  well-recognized  titles  into  new  regions,  espe- 
cially Asia,  Latin  America,  and  eastern  Europe.  To  capitalize  on 
growing  markets  for  consumer  goods  and  services  in  those 
regions,  global  businesses  acknowledge  the  value  mass-market 
periodicals  lend  to  their  advertised  products  and  services.  Sup- 
ported by  advertising  from  global  sources,  some  U.S.  publish- 
ers are  finding  that  the  attractiveness  of  their  major  periodicals 
extends  beyond  national  borders. 

Domestic  Trends 

The  U.S.  periodical  publishing  industry  consists  of  approxi- 
mately 4.700  establishments  whose  120,000  employees  pro- 
duce just  under  18,500  titles  annually.  The  industry's  value  of 
shipments  in  1992  dollars  from  subscriptions,  newsstand  sales, 
and  advertising  totaled  an  estimated  $24  billion  in  1999.  Maga- 
zine publishing  contains  three  major  segments:  consumer  mag- 
azines (representing  63  percent  of  total  industry  revenues), 
business  magazines  (28  percent),  and  all  other  magazines 
(farm,  comic  books,  religious,  Sunday  newspaper  comics,  and 
professional  journals)  (9  percent).  The  issuance  of  new  titles  is 
strongly  correlated  with  health  of  the  domestic  economy.  In  the 
1990s,  new  title  output  averaged  788  annually,  ranging  from 
553  new  titles  in  1991  to  1.067  in  1998.  Approximately  two- 
thirds  of  all  new  titles  fail  to  survive  beyond  4  or  5  years. 


TABLE 


Percent  Cliange 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments^ 

22,104 

22.653 

21,892 

23,743 

24,930 

26,750 

28,570 

30,570 

32,250 

6.8 

7.0 

5.5 

6.6 

Value  of  shipments  (1992$) 

22,104 

22,014 

20,849 

21,903 

22,379 

23,140 

23,510 

24,474 

24,963 

1.6 

4.1 

2.0 

2.8 

Total  employment  (thousands) 

115 

117 

117 

122 

121 

Production  workers  (thousands) 

20.2 

19.7 

18.2 

17.8 

16.4 

Average  hourly  earnings  ($) 

13.40 

12.51 

12.78 

13.58 

14.85 

Capital  expenditures 

235 

290 

308 

332 

311 

IProduct  data 

Value  of  shipments^ 

20,942 

21,692 

21,642 

22,951 

24,352 

26,250 

28,165 

30,275 

32,090 

7.3 

7.5 

6.0 

7.1 

Value  of  shipments  (1992$) 

20,942 

21,080 

20,611 

21,173 

21,860 

22,603 

22,965 

23,907 

24,385 

1.6 

4.1 

2.0 

2.8 

Trade  data 

\/-ilue  of  imports 

134 

194 

209 

222 

217 

204 

217 

250 

240 

6.4 

15.2 

-4.0 

2.6 

i/ ilue  of  exports 

731 

737 

788 

825 

819 

864 

864 

800 

825 

0.0 

-7.4 

3.1 

0.2 

■I't 


sports  and  imports. 


1  stin,,.l. 
F  stimate. 
Forecast. 

Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
iource:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  25-6:    U.S.  Trade  Patterns  in  Periodicals^  in  1998 

(millions  of  dollars;  percent) 


Exports 

■ 

Imports 

Regions^ 

Value^ 

Share,  % 

Regions^ 

Value^ 

Share,  % 

NAFTA 

637 

74 

NAFTA 

139 

64 

Latin  America 

32 

4 

Latin  America 

1 

1 

Western  Europe 

148 

17 

Western  Europe 

65 

30 

Japan/Chinese  Economic  Area 

13 

2 

Japan/Chinese  Economic  Area 

8 

4 

Other  Asia 

10 

1 

Other  Asia 

1 

1 

Rest  of  world 

23 

3 

Rest  of  world 

2 

1 

World 

864 

100 

World 

217 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

617 

71 

Canada 

127 

59 

United  Kingdom 

72 

8 

United  Kingdom 

42 

19 

Netherlands 

27 

3 

Mexico 

12 

6 

France 

21 

2 

Japan 

6 

3 

Mexico 

20 

2 

Spain 

5 

2 

'SIC  2721, 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 

''Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


Advertising.  It  is  not  an  understatement  to  say  that  while 
readers  are  important  to  a  piibHsher's  success,  advertisers  are 
crucial.  Advertising  revenues  traditionally  account  for  over  60 
percent  and  30  percent,  respectively,  of  total  revenues  for  pub- 
lishers of  business  magazines  and  consumer  magazines. 
Growth  in  business  magazine  advertising  is  fueled  by  corporate 
profits.  The  economic  dynamism  displayed  by  U.S.  businesses 
in  the  199()s  led  to  significant  gains  in  advertising  in  U.S.  busi- 
ness publications,  reaching  an  estimated  $8.4  billion  by  1999. 
Four  U.S.  sectors  account  for  over  two-thirds  of  total  business 
publication  advertising:  technology,  especially  computers  and 
telecommunications:  health  care  and  pharmaceutical;  business 
and  financial;  and  manufacturing,  processing,  and  industrial. 
All  four  sectors  recorded  annual  gains  in  advertising  expendi- 
tures in  the  double-digit  range  in  the  period  1996-1999.  Pub- 
lishers of  consumer  magazines  also  notched  revenue  records  in 
U.S.  advertising  in  the  1990s,  and  their  annual  gains  were  only 
slightly  less  impressive  than  those  of  their  business  magazine 
colleagues.  In  1999.  estimated  advertising  expenditures  in  U.S. 
consumer  magazines  totaled  $10.4  billion.  Four  U.S.  sectors 
account  for  over  half  of  total  consumer  magazine  advertising: 
automotive,  accessories,  and  equipment;  toiletries  and  cosmet- 
ics; direct  response  companies;  and  computers,  office  equip- 
ment, and  stationery. 

Circulation.  The  total  number  of  U.S.  magazines  circulated 
annually  exceeds  500  million.  Consumer  magazines  represent 
most  of  this  volume — estimated  at  365  million  in  1999 — and  have 
benefited  from  the  growth  of  the  U.S.  population,  accompanied  by 
greater  disposable  personal  income.  Sales  of  consumer  magazines 
are  generated  througii  two  outlets:  subscriptions  and  newsstands 
(a  misnomer,  since  most  single-copy  sales  occur  at  supermarkets 
and  drug  and  convenience  stores).  Since  1980,  circulation  levels 
of  consumer  magazines  from  subscriptions  have  experienced 
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gradual  but  annual  increases  except  for  slight  downturns  in  1992 
and  1996.  hi  contrast,  single-copy  (newsstand)  sales  have  been  in 
a  long-term  decline  for  decades:  down  to  an  estimated  66  million 
in  1999  from  91  million  in  1980.  The  circulation  of  U.S.  business 
magazines,  which  totaled  an  estimated  120  million  in  1999,  also 
takes  two  fonns:  paid  and  unpaid  (controlled)  circulation.  Con- 
trolled circulation  publications,  which  lire  sent  free  of  charge  to 
selected  individuals  engaged  in  business-specific  activities,  repre- 
sent two-thirds  of  total  business  magazine  circulation  and  showed 
a  pattern  of  moderate  but  continuous  growth  throughout  the 
1990s.  Business  magazines  with  paid  circulation  experienced  a 
gradual  downturn  in  circulation  levels  to  38  million  in  1997  from 
42  million  in  1992. 

Operational  Costs.    Aside  from  salaries  for  its  workforce,  the 
primary  costs  facing  the  U.S.  periodical  publishing  industry 
involve  paper,  postage,  and  distribution.  Except  for  some  reli- 
gious publications,  publishers  contract  out  the  printing  of  U.S.  | 
magazines  to  the  highly  competitive  commercial  printing 
industry.  Paper  represents  the  principal  material  cost,  and  pub- J 
lishers  bear  this  expense  directly  or  indirectly  through  negotia-  j 
tions  with  their  printers.  Paper  prices  spiked  upward  in  1994 
and  1995  but  were  relatively  steady  in  the  period  1996-1 999. ^ 
Although  postal  charges  did  not  rise  substantially  in  the  1990s,! 
the  price  of  postage  remains  a  contentious  issue  for  most  pub- 
lishers. The  industry  argues  that  the  USPS  fails  to  recognize, 
sufficiently  the  mail-processing  costs  absorbed  by  magazinci 
publishers  and  thus  allocates  unfairly  higher  postal  charges  to' 
the  periodical  industry.  One  publishing  cost  center  that  has  seenj 
a  rise  in  expenses  involves  the  distribution  of  magazines  into, 
single-copy  sales  channels.  In  the  period  1995-1999.  both  mag- 
azine distributors  and  many  retail  establishments  required  sig- 
nificantly higher  payments  from  publishers  for  the  distribution 
and  display  of  their  newsstand  titles. 


Shirts  in  the  IVIaf«a/,ine  MarketphKT.  Ihc  decade  of  the 
I99()s  had  a  proroiiiid  impact  on  the  inaga/ine  iiuliisliy's 
sources  o\'  advertising  revenue  and  the  types  of  magazines  that 
appealed  most  to  ll.S.  audiences.  Combined  advertising  rev- 
enues Iron)  the  tobacco,  liquor,  wine,  and  beer  industries 
declined  to  less  than  5  percent  of  total  consumer  magazine 
advertising  in  1999  from  approximately  10  percent  in  19X9. 
The  surge  in  magazine  advertising  revenues  since  1992  has 
come  Irom  tour  new  sources:  direct  response  companies;  com- 
puter, otfice  equipment,  and  stationery  llrms;  business  and  con- 
sumer ser\  ice  operations;  and  drug  and  remedy  manutacturers. 
Those  lour  sectors  increased  their  advertising  spending  in  U.S. 
magazines  throughout  the  I99()s  at  annual  growth  rates  averag- 
ing \5  to  25  percent.  By  1999,  advertising  expenditures  in  U.S. 
consumer  periodicals  by  each  of  those  four  sectors  had  reached 
$1  billion.  While  the  number  of  U.S.  magazines  increased  in 
terms  of  title  output  by  over  40  percent  over  the  past  decade  (to 
appro .xmiately  30.000  magazine  titles  in  1999  from  21.344  in 
I9S9),  changes  in  the  reading  interests  of  U.S.  audiences  lifted 
the  fortunes  of  some  publishers  while  challenging  those  of 
others.  Among  categories  experiencing  at  least  a  doubling  of 
titles  over  the  past  decade  are  publications  classified  in  antiques 
and  art  goods,  art  and  sculpture,  collectibles,  culture  and 
humanities,  museum  publications,  and  lifestyle.  Magazine  cat- 
egories showing  a  loss  in  title  representation  have  included 
crossword  puzzles,  family,  genealogy,  parapsychology,  and 
poetry  and  creative  writing. 

Projections  of  Industry  and  Trade 
Growth  for  the  Next  1  and  5  Years 

Publishers"  value  of  shipments  is  estimated  to  approach  $25  bil- 
lion in  1992  dollars  in  the  year  2000.  an  increase,  adjusted  for 
inflation,  of  2  percent  over  1999  (see  Table  25-5).  Expected 
gains  in  advertising  receipts  should  be  accompanied  by  revenue 
increases  in  both  subscription  and  single-copy  sales  of  maga- 
zines. Continued  growth  of  the  U.S.  economy  and  expanding 
corporate  profits  are  the  underpinnings  of  the  U.S.  magazine 
industry's  anticipated  success  in  the  year  2000.  The  10  largest 
I  .S.  business  sectors,  who.se  annual  advertising  expenditures  in 
domestic  magazines  increased  at  an  annual  average  rate  of  no 
less  than  8  percent  in  the  period  1996-1999.  are  expected  to 
match  or  exceed  that  rate  of  growth  in  2000.  Since  the  number 
of  periodicals  sold  by  subscription  or  single  copy  is  anticipated 
lo  increase  only  marginally,  the  magazine  industry's  growth  in 
real  terms  is  expected  to  come  almost  entirely  from  gains  in 
advertising  revenues.  Publishers'  profit  margins  in  2000  should 
be  down  slightly  from  1999  as  a  result  of  higher  costs  of  paper, 
higher  retail  display  charges,  and  acquisition  efforts  to  obtain 
new  subscribers. 

The  U.S.  periodical  industry  should  continue  a  pattern  of 
solid  growth  in  the  years  immediately  ahead.  The  indu.stry's 
i^'ceipts  are  projected  to  expand  in  constant  dollars  at  an  average 
annual  rate  of  2  percent  through  2004.  Certain  cost  sectors — 
paper  supplies,  retail  distribution  and  display  activities,  and 
expansion  of  the  subscriber  base — should  be  of  increased  con- 
cern to  magazine  publishers  and  will  restain  growth  in  profits. 


I'eriodical  publishing's  advertising  base  should  expand  over  the 
2000-2004  period  with  continued  growth  of  the  U.S.  economy 
and  rising  corporate  profit  levels.  Advertisers  in  U.S.  periodicals 
should  have  a  wider  choice  in  title  selection,  since  the  number  of 
new  magazines  published  each  year  is  expected  to  maintain  its 
current  level  of  1,000  new  titles  annually,  'i'he  decades-long 
decline  in  single-copy  sales  appeared  to  have  bottomed  out  in 
1999  at  66  million,  and  that  level  of  newsstand  circulation  is 
expected  to  be  maintained  through  2004.  Magazine  circulation 
through  subscriptions  should  continue  its  gradual  increase,  rang- 
ing trom  0.2  percent  to  0.4  percent  annually,  through  2004. 

Global  Market  Prospects 

The  U.S.  periodical  publishing  industry  is  at  the  genesis  of  what 
should  become  an  economic  era  highly  favorable  toward  its 
products.  Publishers  face  a  conlluence  of  positive  factors: 
increases  in  segments  of  the  U.S.  population  critical  to  maga- 
zines, a  relative  decline  in  network  television  as  a  competitor  for 
advertising,  expansion  of  the  public's  Internet  use  that  should 
increase  magazine  circulation,  and  new  sets  of  opportunities  for 
the  growth  of  U.S.  publishing  in  international  markets.  Balanced 
against  these  factors  are  the  relative  diminishment  of  leisure 
time  and  continued  problems  in  shoring  up  single-copy  sales  of 
U.S.  magazines. 

The  level  ot  U.S.  magazine  circulation,  at  least  the  part  gen- 
erated by  subscription  sales,  should  show  steady  improvement 
in  the  immediate  future.  The  U.S.  population  is  increasing, 
accompanied  by  greater  purchasing  power,  higher  educational 
attainment  levels,  and  stronger  literacy  skills.  Two  population 
groups  are  particularly  attractive  lo  U.S.  magazine  publishers: 
the  youth  segment  (age  24  and  under)  and  the  senior  segment 
(age  45  and  over).  Both  segments  will  increase  in  numbers  in 
the  1999-2004  period,  the  youth  segment  by  33  million  and  the 
senior  segment  by  10. 1  million.  Despite  a  decline  of  ?>A  million 
in  the  segment  of  the  U.S.  population  age  25  to  44,  magazine 
publishers  and  advertisers  will  compete  vigorously  for  this 
group's  attention.  The  gradual  decline  in  network  television 
viewership  in  the  199()s  enhanced  U.S.  magazines  as  an  adver- 
tising vehicle:  Advertisements  placed  in  a  combination  of  large 
consumer  magazines  now  have  the  same  level  of  audience 
exposure  at  costs  lower  than  that  of  television. 

The  growth  of  E-commerce  is  having  a  profoundly  positive 
effect  on  the  U.S.  periodical  publishing  industry.  Virtually  all 
publishers  have  Web  sites,  and  the  popularity  of  those  digital 
settings  is  growing  rapidly.  Publishers  use  Web  sites  to  deliver 
information  and  entertainment,  encourage  participatory 
forums,  and  sell  their  publications  and  services.  Both  business 
and  consumer  magazines  attribute  part  of  their  circulation 
increases  to  readers  gained  as  a  result  of  their  Web  sites.  In  par- 
ticular, special-interest  magazines  are  finding  their  Web  sites  to 
be  crucial  to  their  circulation  strategies.  With  retail  store  display 
space  increasingly  limited  as  well  as  costly.  Web  sites  have 
become  a  powerful  means  to  turn  viewers  into  subscribers. 

Direct  exports  of  U.S.  magazines  may  be  entering  a  period 
of  gradual  decline.  The  combination  of  more  U.S.  publications 
available  internationally  through  licensing  or  joint  venture 
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operations  and  Internet  access  to  publishers'  Web  sites  that  pro- 
vide foreign  audiences  with  instant  intormation  may  have  a 
deleterious  effect  on  U.S.  periodical  exports.  However,  the 
opportunity  for  direct  U.S.  exports  of  periodicals  to  Canada,  by 
far  the  largest  export  market,  were  strengthened  significantly  by 
a  1999  trade  agreement  negotiated  between  the  United  States 
and  that  nation  in  settlement  of  a  WTO  dispute.  Under  this 
agreement,  Canada  will  permit  the  importation  of  U.S.  periodi- 
cals containing  advertising  aimed  at  Canadian  audiences  as 
long  as  those  advertisements  occupy  no  more  than  1 8  percent  of 
total  advertising  space  in  a  publication.  Canada  will  allow 
Canadian  companies  to  deduct  up  to  50  percent  of  their  adver- 
tising expen.ses  in  U.S.  periodicals  from  their  corporate  income 
taxes.  Canada  also  agreed  to  permit  foreign  investors  to  achieve 
100  percent  equity  in  a  periodical  publisher  in  Canada  provided 
that  the  enterprise  is  not  an  existing  Canadian-owned  enter- 
prise. Removal  of  these  baniers  to  U.S.  periodical  exports 
should  enable  U.S.  periodical  publishers  to  improve  their  posi- 
tions in  the  highly  competitive  Canadian  market. 

For  many  U.S.  magazine  publishers,  adopting  a  global  focus 
for  their  publications  remains  a  difficult  task.  The  continuance 
of  trade  barriers,  both  subtle  and  overt,  has  thwarted  a  U.S. 
export  strategy  in  some  countries.  India,  for  example,  discour- 
ages the  domestic  printing  of  foreign  periodicals,  thus  increas- 
ing significantly  the  costs  of  market  penetration.  Other 
countries  place  restrictions  on  foreign  investment  in  their  pub- 
lishing enterprises.  For  the  large  number  of  U.S.  magazines 
with  small  circulations,  the  rationale  for  foreign  licensing  and 
joint  venture  arrangements  is  not  compelling.  Such  arrange- 
ments are  most  viable  for  mass-market  U.S.  consumer  periodi- 
cals already  recognized  by  international  audiences. 

For  most  of  the  nation's  periodical  publishers,  corporate 
attention  centers  on  the  large  and  expanding  domestic  market. 
With  both  advertising  and  magazine  subscription  levels  at 
record  levels,  the  U.S.  periodical  publishing  industry  is  posed 
for  even  greater  growth.  This  optimism  is  tempered  for  some  by 
concerns  about  the  costliness  and  reduced  availability  of  maga- 
zine display  space  at  some  major  retail  outlets  and  a  modest 
decline  in  the  number  of  hours  U.S.  audiences  spend  annually 
reading  magazines,  but  those  issues  relate  primarily  to  publish- 
ers of  mass-market  consumer  magazines.  For  the  industry  as  a 
whole,  magazine  publishing  is  tilled  with  opportunities  for 
visionary  entrepreneurs. 

BOOK  PUBLISHING 


Growth  in  disposable  personal  income  coupled  with  higher  lev- 
els of  educational  attainment  pushed  the  receipts  of  the  U.S. 
book  publishing  industry  to  record  heights  as  the  millennium 
closed.  Publishers'  revenues  were  spurred  by  more  tax  revenues 
being  used  to  fund  schools  and  libraries  and  the  expansion  of 
technical  and  professional  occupations  resulting  from  growth  of 
the  U.S.  economy.  The  dynamics  of  electronic  commerce  have 
created  an  invaluable  marketing  and  distribution  tool  for  U.S. 
publishers  but  also  have  contributed  to  a  one-third  decline  in  the 
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number  of  domestic  bookstores.  The  nation's  book  publishers  i 

have  increased  their  product  mix.  adding  audio  books.  CDs.  and  | 

Internet-only  materials  to  their  traditional  reliance  on  the  paper  ! 
product.  A  more  global  perspective  is  evident  at  U.S.  publish- 

ing's  managerial  levels,  with  mergers  and  acquisitions  and  j 

licensing  and  marketing  opportunities  increasingly  being  deter-  i 

mined  by  international  considerations.  j 

Global  Industry  Trends  j 

Total  receipts  of  the  worid  s  book  publishing  community  in  1999  ^ 

were  estimated  to  reach  $120  billion.  Publishers  in  the  United  j 

States  accounted  for  about  2 1  percent  of  this  total,  or  almost  $25  ; 

billion  (see  Table  25-7).  with  approximately  60,000  new  titles  or  ] 

editions  issued  in  1999.  The  huge  American  book  market  has  ^ 

become  a  magnet  for  major  foreign  publishing  houses.  Imports  of  ' 

books  by  the  United  States  increased  at  an  average  annual  rate  ^ 
of  6  percent  in  the  period  1992-1999,  and  the  199()s  saw  an 

influx  of  foreign  tlrms — primarily  British,  Dutch,  and  Gennan —  ; 

merge  with  or  acquire  U.S.  book-publishing  companies.  English-  ( 

language  publications  dominate  the  international  trade  in  books,  ' 

which  has  witnessed  rapid  grow  th  as  a  result  of  expanding  Inter-  t 
net  use. 

Factors  that  influence  international  demand  for  books 
include  educational  systems,  language  skills,  the  pricing  and 

availability  of  publications,  and  consumer  income  levels.  The  j 

principal  trends  affecting  global  book  sales  are  greater  protec-  1 

tion  of  copyright,  the  rise  of  the  Internet,  growth  in  the  use  of  j  ■ 

the  English  language,  and  the  expansion  of  market  opportuni-  j* 

ties  abroad.  The  U.S.  book  publishing  industry  has  been  both  a  i  \ 
leader  and  an  active  participant  in  each  of  those  activities.  j 

Protection  of  Copyright.    The  protection  of  intellectual  prop-  f 
erty  is  the  prime  determinant  of  the  extent  of  world  trade  in  '  i 
books.  Although  the  major  European  countries  had  strong  tj . 
copyright  protection  in  place  lor  over  a  century  (the  Berne  Con-  ; 
vention),  global  enforcement  of  Berne's  provisions  was  ,  | 
enhanced  by  U.S.  adherence  to  Berne  in  the  late  1980s  and  the 
positive  outcome  of  international  trade  negotiations  involving  1 
copyright  in  the  early  1990s  under  what  is  now  the  WTO.  For  r 
the  past  two  decades,  international  copyright  enforcement  has  -  '| 
focused  on  the  Far  East,  a  region  with  enormous  market  poten-  :  i 
tial  and  unequal  levels  of  copyright  adherence.  As  copyright  iif- 
protection  in  the  Far  East  improved,  this  region  became  the  i  ! 
fastest  growing  market  for  imported  books  in  the  1990s.  ,  | 
Regions  yet  to  achieve  a  high  degree  of  adherence  to  intellec- 
tual  property  rights  include  the  Middle  East  and  the  newly  inde-  ;  1 
pendent  states  of  the  former  Soviet  Union.  .  . 

The  Internet.  The  availability  and  sale  of  publications  over  ' 
the  Internet  has  changed  international  trade  in  books  radically.  |  i  * 
Foreign  buyers  using  the  Internet  routinely  expect  to  obtain  j  V|| 
books  faster  and  at  a  lower  cost  with  no  regard  to  a  book's  j  >,i 
source  of  delivery.  For  publishers,  the  Internet  is  a  marketing  :  ^ 
tool  without  peer.  By  displaying  the  availability  of  titles  not ,  • 
simply  to  regional  or  national  but  to  global  audiences,  the  Inter- 1  i  ^ 
net  encourages  publishers  to  extend  the  print  life  of  their  prod- 
ucts  in  anticipation  of  future  sales.  In  turn,  the  Internet  places  |  . 

i 


TABLE  25-7:    Book  Publishing  (SIC  2731)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96  00 

Industry  data 

Value  of  shipments'' 

16,698 

18,616 

19,695 

20,484 

21,363 

21,980 

23,385 

24,950 

26,495 

6.4 

6.7 

6.2 

5.5 

Value  of  shipnnents  (1992$) 

16,698 

18,180 

18,493 

18,257 

18,166 

18,094 

18,727 

19,457 

19,982 

3.5 

3.9 

2.7 

2.4 

Total  employment  (thousands) 

79.0 

83.2 

83.5 

83.5 

85.4 

Production  workers  (thousands) 

18.2 

18.2 

18.2 

18.5 

18.5 

Average  hourly  earnings  ($) 

12.51 

12.90 

13.56 

13.61 

13.27 

Capital  expenditures 

327 

282 

283 

345 

365 

Product  data 

Value  of  shipments^ 

14,761 

16,596 

17,229 

18,409 

19,114 

19,340 

20,695 

22,330 

23,580 

7.0 

7.9 

5.6 

5.4 

Value  of  shipments  (1992$) 

14,761 

16,207 

16,177 

16,407 

16,254 

16,189 

16,756 

17,409 

17,879 

3.5 

3.9 

2.7 

2.4 

Trade  data 

Value  of  imports 

953 

966 

1,023 

1,184 

1,240 

1,298 

1,384 

1,425 

1,495 

6.6 

3.0 

4.9 

4.8 

Value  of  exports 

1,637 

1.664 

1,703 

1,779 

1,776 

1,897 

1,842 

1,790 

1,880 

-2.9 

-2.8 

5.0 

1.4 

'Estimate  except  exports  and  imports. 

^Estimate. 

^Forecast. 

"Compound  annual  rate. 

^For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


the  onus  tor  fast  delivery  on  international  book  distributors, 
which  must  consider  shipments  by  plane  versus  boat  and  form 
tighter  linkages  with  in-country  package  carriers.  In  one  aspect, 
however,  the  Internet  presents  publishers  with  certain  compli- 
cations. For  example,  anticipated  profits  to  British  publishers 
from  the  purchase  of  licensing  righs  on  U.S.  titles  can  be  cir- 
cumvented by  British  book  buyers  who  purchase  books  over  the 
Internet  from  U.S.  rather  than  British  sources. 

Growth  of  the  English  Language.  U.S.  publishers  benefit 
significantly  from  the  global  popularity  of  the  English  lan- 
guage. English  is  more  than  the  world's  second  language.  Its 
use  is  imperative  among  all  educated  sectors;  business,  the  pro- 
fessions, and  science.  International  publishers  of  technical,  sci- 
entific, and  professional  books  are  aware  that  their  publicatit)ns 
for  export  must  be  in  the  English  language  if  they  are  to  capi- 
talize fully  on  global  markets.  For  this  reason,  more  books  are 
translated  into  English  than  into  any  other  language.  The  ubiq- 
uitousness  of  English  on  the  Internet  has  further  enhanced  its 
stature  as  the  critical  global  language.  One  estimate  indicates 
that  80  percent  of  the  world's  Web  sites  are  displayed  in 
English.  Continued  growth  of  U.S.  exports  of  technical,  scien- 
tific, and  professional  books  has  been  spurred  by  the  acceptance 
•  >l  English  among  the  world's  estimated  50  million  to  60  mil- 
lion persons  who  have  professional  occupations. 

International  Markets.  Over  the  past  several  decades,  book 
publishing  has  evolved  into  a  global  business.  Publishers  ven- 
ule where  profits,  market  opportunities,  and  scale  economies 
uc  most  enhanced.  The  large  U.S.  book  market  has  attracted 
nany  major  companies,  accounting  for  the  fact  that  5  of  the  10 
argest  publishing  firms  in  the  United  States  are  foreign-owned. 
Publishers"    international    interests    sometimes   are  served 


through  mergers  and  acquisitions,  but  more  common  routes  are 
direct  exports  and  the  licensing  of  rights  to  their  titles  for  trans- 
lation. Revenues  to  U.S.  publishers  from  exports  and  rights 
sales  account  for  approximately  10  percent  of  the  industry's 
total  annual  revenues.  Major  publishing  countries  in  Europe — 
the  United  Kingdom,  Germany,  France,  and  Spain — find  20  to 
40  percent  of  their  industry's  revenues  coming  from  interna- 
tional sources.  As  a  result  of  geographic  proximity  or  historical 
conditions,  certain  international  markets  have  established  stable 
relationships  with  major  publishing  countries:  Canada  with  the 
United  States,  Latin  America  with  Spain,  and  former  colonies 
in  Africa  and  Asia  with  France  and  the  United  Kingdom.  Pub- 
lishers' interest  in  other  book  markets  waxes  and  wanes, 
depending  on  copyright  enforcement  and  economic  conditions. 
Book  sales  to  Asia  jumped  in  the  late  19X()s  and  early  1990s, 
only  to  flag  in  the  mid-l99()s  in  response  to  that  region's  weak- 
ened financial  situation. 

Domestic  Trends 

The  U.S.  book  publishing  industry  consists  of  approximately 
2,700  firms  whose  estimated  value  of  shipments  of  $19  billion 
adjusted  for  inflation  in  1999  was  accomplished  through  the 
efforts  of  8.5,000  employees.  The  nation's  largest  firms  are  gen- 
erally in  or  near  New  York  City,  but  publishers  can  be  found  in 
every  region  and  urban  area.  Most  book  publishing  establish- 
ments are  small,  with  well  under  20  employees,  and  few,  if  any, 
have  their  own  printing  plants. 

Domestic  markets  for  U.S.  books  are  determined  by  the  size 
and  growth  of  the  U.S.  population.  levels  of  educational  attain- 
ment, school  enrollment,  the  occupational  mix,  and  disposable 
personal  income.  Book  markets  are  both  broad  and  highly  seg- 
mented, depending  on  the  audience  to  be  reached.  The  principal 
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product  categories  are  trade  books  (works  of  fiction  and  nontlc- 
tion  sold  primarily  through  bookstores),  educational  materials 
(textbooks  and  supplementary  items),  and  all  other  books  (reli- 
gious, university  press,  reference,  book  club,  mail-order,  and 
technical,  scientific,  and  professional  books).  The  business  of 
publishing  is  being  buffeted  by  a  series  of  significant  trends, 
including  changes  in  the  channels  of  distribution,  funding  levels 
for  schools  and  libraries,  shifts  in  production  costs,  and  fluctu- 
ations in  demographic  characteristics. 

ChanneLs  of  Distribution.  A  development  with  important 
consequences  has  occurred  in  the  selling  of  adult  and  juvenile 
trade  books  to  U.S.  consumers.  Beginning  in  the  mid-1980s, 
chain  superstores  with  upwards  of  20,000  square  feet  of  floor 
space  and  shelving  .S0,()0()  to  100.000  titles  began  to  appear  in 
major  urban  areas,  selling  books  at  both  list  and  discounted 
prices.  In  the  mid-199()s.  selling  books  over  the  Internet,  espe- 
cially at  discounted  prices,  began  to  attract  sizable  audiences. 
These  sales  venues — the  Internet  and  the  superstores — had  and 
are  continuing  to  have  a  deleterious  effect  on  book  sales 
through  independent  bookstores  and  small,  mall-based  chain 
bookstores.  The  capacious  environments  presented  by  chain 
superstores  have  proved  attractive  to  U.S.  consumers  and,  along 
with  the  growth  of  book  sales  on  the  hiternel.  have  contributed 
to  a  one-third  decline  in  the  number  of  independent  domestic 
bookstores.  The  economic  effect  of  chain  superstores  and  Inter- 
net sales  has  been  less  onerous  on  independent  bookstores  that 
have  developed  an  intensely  loyal  clientele  and  stores  serving  a 
unique  segment  of  the  population,  such  as  readers  of  travel, 
mystery,  or  military  books. 

Funds  for  Schools  and  Libraries.  The  funding  of  public 
schools  and  libraries  is  a  function  of  tax  revenues,  which  are 
determined  largely  by  the  health  of  the  U.S.  economy,  in  the 
period  1 9X.'S- 1 99.'^.  funds  for  public  elementary  and  secondary 
schools  increased  43  percent  while  enrollment  grew  23  percent. 
In  relative  terms,  however,  funds  targeted  for  instructional 
materials  (textbooks,  workbooks,  and  the  like)  failed  to  keep 
pace  with  enrollment  le\els  and  textbook  publishers  recorded 
only  modest  increases  in  unit  .sales.  Another  adverse  factor  was 
the  emphasis  in  some  school  systems  on  allocating  limited 
funds  to  the  purchase  of  computer  equipment,  further  reducing 
the  funds  available  for  textbooks.  However,  by  the  mid-199()s, 
the  U.S.  economy  began  to  surge  and  more  tax  dollars  became 
available  for  public  schools.  This  growth  in  educational  funding 
continued  through  the  late  1990s,  and  sales  of  textbooks  and 
supplementary  materials  recorded  growth  rates  higher  than 
those  of  most  book  categories.  Funding  of  libraries  after  198.'^ 
followed  a  pattern  similar  to  that  of  the  nation's  public  .schools. 
Funding  levels  in  constant  dollars  remained  relatively  stable  in 
the  1985-1995  period,  with  any  increased  monies  spent  for 
computer-related  items.  As  more  tax  dollars  became  available 
in  the  mid-1990s,  book  purcha.ses  began  to  increase,  and  that 
favorable  situation  continued  through  the  balance  of  the  decade. 

Book  Manufacturing.  The  production  of  most  U.S.  books  is 
contracted  out  to  the  highly  specialized  U.S.  book  printing 


industry.  Larger  publishers  apply  their  economic  leverage  by  | 
purchasing  paper  directly  from  paper  mills  and  shipping  it  to  ! 
their  contracting  printers.  In  recent  years,  publishers  have  been  | 
blessed  with  falling  paper  prices  and  relatively  stagnant  print- 
ing expenses.  Since  1995.  publishers  have  seen  paper  prices  fall  j 
5.6  percent  annually  as  a  result  of  overcapacity  at  both  the  ; 
domestic  level  and  the  international  level.  Printing  costs  have 
increased  since  1995.  but  at  an  average  rate  well  under  I  per-  ( 
cent  annually.  Neither  of  these  trends  in  manufacturing  costs  is 
likely  to  continue  beyond  the  year  2000.  Although  printing 
costs  for  books  without  color  illustrations  are  favorable,  a  num-  j 
ber  of  U.S.  publishers  have  found  that  for  producing  color  sep-  • 
arations,  the  craft  skill  cost  compares  unfavorably  with  that  of 
their  manufacture  abroad.  Hence,  the  use  of  Asian  or  European 
printers  for  the  production  of  publications  containing  color 
remains  an  attractive  option. 

Population  Characteristics.    Favorable  demographics  have 
had  an  extremely  positive  impact  on  the  U.S.  book  publishing 
industry.  The  U.S.  population  has  grown,  increased  its  level  of 
education,  accumulated  more  disposable  personal  income,  and 
increased  its  propensity  to  buy  and  read  books.  Over  the  pasti 
two  decades,  the  population  increased  44.7  million,  and  school  ' 
enrollment  10.0  million.  The  percentage  of  the  U.S.  population] 
completing  4  or  more  years  of  high  school  rose  to  an  estimated] 
83  percent — 226  million — in  1999  from  67  percent — 153  mil-i 
lion — in  1980.  The  percentage  of  college  graduates  reached  an  ] 
estimated  25  percent — 68  million — of  the  population  in  1999  ' 
from  16  percent — 36  million — in  1980.  Disposable  personal]  , 
income  on  a  per  capita  basis  and  adjusted  for  price  increases  j 
grew  to  over  $21,000  in  1999  from  $14,867  in  1980. 

Projections  of  Industry  and  Trade 
Growth  for  the  Next  1  and  5  Years 

Growth  of  the  U.S.  economy,  w  ith  resultant  increases  in  dispos-  ' 
able  personal  income  and  revenues  from  taxes,  should  propelj 
the  value  of  shipments  of  the  U.S.  book  publishing  industry  to'  l 
over  $23  billion  in  2000,  an  inflation-adjusted  gain  of  3  percen^  ; 
over  1999  (see  Table  25-7).  The  U.S.  market  for  books  shouldi 
expand  as  the  nation's  population  increases  by  an  estimated  2.3J 
million.  Gains  also  should  take  place  in  educational  enroll-'  i 
mcnts,  with  an  expected  addition  of  334,000  elementary  andij 
secondary  school  students  and  1 30,000  college  students.  Thesei 
enrollment  gains  should  be  accompanied  by  more  funds  for|, 
education  as  more  tax  revenues  become  available  for  schools^  i 
and  libraries.  The  year  2000  should  witness  the  scheduling  of  '  ] 
slightly  more  state  textbook  adoptions  than  took  place  in  1999;  i 
resulting  in  an  expansion  of  the  markets  for  those  products.^  >  i 
Exports  of  U.S.  books  should  approach  $1.9  billion  in  2000,  ai>|  ; 
improvement  over  projected  exports  of  just  over  $1 .8  billion  in'  i 
1999.  Aided  by  improved  economies  and  more  book  buying'  | 
over  the  Internet,  major  export  markets — particularly  Canada.  , 
Mexico,  and  countries  in  the  Pacific  Rim — are  expected  td  >  r,\ 
increase  their  purchases  of  U.S.  books  in  2000.  i  'v 

Book  publishers'  receipts  through  the  year  2004  are  pro-j  5( 
jected  to  increase  in  constant  dollars  at  a  compound  average 
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rate  ot  2  pcicciit.  A  scries  ol  posilive  demographic  and  eco- 
nomic factors  are  expected  to  support  growlii  ot  tiie  U.S.  hook 
publishing  industry  over  this  .S-year  period.  Continued  expan- 
sion ol'lhe  U.S.  economy  in  this  time  Irame,  yiekhng  more  dis- 
posable personal  income,  sliouki  untlerpin  publishers'  receipts. 
The  overall  domestic  market  for  U.S.  books  will  grow  as  the 
U.S.  population  expands  by  I  1.4  million.  Since  no  growth  will 
take  place  in  the  number  of  U.S.  persons  under  age  45  (growth 
in  the  number  ol  persons  under  age  25  will  be  negated  by  a 
decline  in  the  nLunber  ol  persons  in  the  age  group  25  to  44),  all 
this  growth  will  be  in  the  age  group  o\  persons  45  or  older,  a 
demograjihic  segment  with  a  strong  propensity  to  read.  Educa- 
tional cinollnients  should  increase  by  1.8  million  at  elementary 
and  secondary  schools  and  0.6  million  at  the  college  and  uni- 
versity level.  Enrollment  grt)wth  is  expected  to  be  accompanied 
by  more  tax  funds  allocated  to  education.  Tax  revenues  are 
expected  to  increase  fimding  levels  for  U.S.  school  and  public 
libraries,  specifically  benellting  publishers  of  Juvenile  books. 
Exports  of  Li.S.  books  should  increase  thrtiugh  the  year  2004  as 
a  result  of  strong  economies  overseas,  more  familiarity  with 
publications  in  the  English  language,  greater  use  of  the  Internet 
as  a  marketing  tool,  and  improved  copyright  conditions  abroad. 

Individual  U.S.  book  markets  are  expected  to  display  signif- 
icant variations  from  the  2  percent  average  annual  rate  of 
growth  through  2004.  Market  segments  forecast  to  exceed  that 
average  include  school  and  college  textbooks,  religious  books, 
and  technical,  scientific,  and  professional  books.  Both  enroll- 
ment levels  and  funding  requirements  for  U.S.  schools  and  col- 
leges should  increase  through  2004,  expanding  unit  sales  of 
elementary,  high  school,  and  college  textbooks.  The  nation's 
quest  for  a  spiritual  life  has  been  a  dominant  theme  for  the  past 
several  decades  and  shows  no  signs  of  abating.  Publishers  of 
religious  books  have  expanded  their  title  listings  to  accommo- 
date this  increased  demand  and  should  experience  continued 
growth  in  the  next  5  years.  Markets  for  U.S.  technical,  scien- 
tific, and  professional  books  should  expand  significantly 
through  2004.  Employment  gains  in  the  United  States  are 
becoming  concentrated  in  the  service,  technical,  and  profes- 
sional speciality  occupations,  requiring  informational  and  edu- 
cational skills  imparted  largely  through  instructional  materials. 

Demand  in  some  U.S.  book  categories  is  not  forecast  to 
exceed  the  2  percent  average  growth  rate  through  2004.  These 
categories  include  reference  books,  mass-market  paperbound 
books,  and  adult  trade  books.  Publishers  of  reference  books  are 
increasingly  gravitating  toward  designing  their  products  for 
CD  and/or  on-line  formats.  The  expansion  of  electronic  net- 
works among  U.S.  libraries  could  reduce  libraries'  overall  pur- 
chasing requirements  and  place  limits  on  the  market  for 
reference  books.  Sales  of  mass-market  paperbound  books 
declined  throughout  the  1990s  and  are  not  expected  to  exhibit 
growth  through  2004.  The  discounting  of  adult  trade  hardcover 
books  has  been  and  should  continue  to  be  the  major  factor  in 
reducing  demand  for  paperbacks.  Demand  for  adult  trade 
books  in  the  period  1999-2004  is  expected  to  match  but  not 
exceed  the  book  industry's  2  percent  average  annual  rate  of 
growth  in  that  time  frame.  The  rise  of  book  superstores  and 


Internet  use  has  not  yet  compensated  for  the  one-third  decline 
in  the  luimbcr  of  independent  and  small  mall-based  chain 
bookstores,  thus  providing  fewer  physical  outlets  for  the  dis- 
play and  sale  of  trade  books. 

Global  Market  Prospects 

The  United  States  is  the  world's  largest  book  market,  and  many 
small  and  mediuin-si/e  U.S.  publishers  focus  on  it  exclusively. 
With  positive  demographic  characteristics  and  a  robust  economy, 
this  emphasis  on  the  U.S.  book  market  is  not  misplaced,  but  a 
more  international  focus  is  becoming  more  evident  in  the  U.S. 
book  publishing  industry.  This  locus  is  supported  by  the  gener- 
ally rising  level  of  U.S.  book  exports,  global  use  of  the  Internet  to 
purchase  books,  perceived  market  opportunities  abroad,  and 
recognition  of  the  growth  in  international  copyright  protection. 
However,  evidence  of  a  more  international  orientation  on  the  part 
of  U.S.  publishers  is  often  clouded  by  inadequate  data.  For  exam- 
ple, neither  public  nor  private  sources  account  for  U.S.  sales  of 
licensing  rights  to  foreign  publishers,  an  activity  that  brings  $200 
million  to  $400  million  annually  to  U.S.  publishing  houses. 
Expanding  use  of  the  Internet  overseas  I  las  created  a  wave  of  U.S. 
books  destined  for  foreign  buyers,  but  because  U.S.  export  data 
exclude  shipments  valued  under  $2,500,  such  electronic- 
generated  tratfic  ill  books  may  not  be  accounted  for  adequately  in 
the  trade  statistics. 

The  long-range  outlook  for  U.S.  book  exports  is  distinctly 
favorable.  English  is  becoming  a  dominant  language,  and  prod- 
ucts of  the  U.S.  book  publishing  industry  are  .sought  worldwide 
for  their  information,  knowledge,  entertainment,  and  cultural 
value.  Textbooks,  reference  books,  and  technical,  scientific,  and 
professional  books  represent  approximately  half  of  all  U.S. 
book  exports.  Trade  books  account  for  most  of  the  rest  and  rep- 
resent virtually  all  the  activity  in  U.S.  licensing  rights.  Data  on 
direct  exports  of  U.S.  books  show  a  relatively  consistent  pat- 
tern: Combined  purchases  from  four  countries — Canada,  the 
United  Kingdom,  Australia,  and  Japan — traditionally  account 
for  70  percent  of  the  export  total.  Over  40  percent  of  U.S.  book 
exports  are  earmarked  for  Canada,  while  an  additional  13  per- 
cent find  markets  in  the  United  Kingdom  (see  Table  25-8). 
Exports  of  U.S.  books  are  destined  for  virtually  every  country 
in  the  world,  with  the  purchasing  levels  of  28  countries  exceed- 
ing $5  million  annually.  Viewed  regionally,  the  major  market 
for  U.S.  books  is  North  America,  followed  by  Europe.  Com- 
bined book  exports  to  the  countries  of  Latin  America  and  Africa 
remain  well  under  10  percent  of  the  trade  total. 

Markets  for  U.S.  books,  both  domestic  and  international,  are 
strongly  positive.  At  the  global  level,  the  economies  of  Canada 
and  the  countries  of  the  European  Union — traditional  markets 
for  U.S.  books — are  strengthening  and  should  continue  to 
attract  large  shipments  of  U.S.  books.  U.S.  publishers  view  Asia 
and  Latin  America  as  attractive  regions  for  their  export  efforts 
but  remain  skeptical  about  individual  countries'  financial  situa- 
tions and  the  enforcement  of  international  copyright.  The  fact 
that  copyright  is  such  an  overwhelming  concern  to  U.S.  pub- 
lishers is  evidenced  by  the  industry's  successful  legislative 
efforts  in  1998  to  have  the  United  States  become  one  of  the  first 
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Exports 


Imports 


Regions'^ 

Value^ 

Share,  % 

Regions' 

Value^ 

Share,  % 

NAFTA 

866 

47 

NAFTA 

233 

17 

Latin  America 

69 

4 

Latin  America 

16 

1 

Western  Europe 

407 

22 

Western  Europe 

604 

44 

Japan/Chinese  Economic  Area 

195 

11 

Japan/Chinese  Economic  Area 

370 

27 

Other  Asia 

75 

4 

Other  Asia 

135 

10 

Rest  of  world 

228 

12 

Rest  of  world 

26 

2 

World 

1,842 

100 

World 

1,384 

100 

Top  Five  Countries 

Value 

Sharp,  " 

Top  Five  Countries 

Value 

Share,  % 

Canada 

808 

44 

United  Kingdom 

314 

23 

United  Kingdom 

237 

13 

Canada 

216 

16 

Australia 

158 

9 

Hong  Kong 

200 

14 

Japan 

133 

7 

Italy 

103 

7 

Mexico 

59 

3 

China 

101 

7 

'  SIC  2731. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


countries  to  provide  tor  the  protection  ot  works  appearing  in 
electronic  format.  By  endorsine  copyright  in  all  its  mutations, 
the  United  States  has  demonstrated  its  commitment  to  the  intel- 
lectual property  of  its  citizens.  Growth  of  publishing  on  a  truly 
global  basis  will  be  enhanced  when  this  concept  is  adopted  uni- 
formly at  the  international  level. 


The  explosion  of  informational  materials  supplied  electronically 
in  the  last  decade  has  not  dampened  U.S.  demand  for  printed 
products.  Catalogs,  brochures,  direct  mail,  labels,  inserts,  and  a 
wide  array  of  other  printed  items  also  have  witnessed  high 
growth  patterns,  and  their  manufacture  is  accomplished  by  the 
U.S.  commercial  printing  industry.  Printers  reside  in  every  town 
and  county,  and  their  total  number — approximately  35.000  estab- 
lishments with  over  6()0.()()0  employees — places  commercial 
printing  among  the  largest  U.S.  manufacturing  industnes. 

The  nation's  large  and  growing  demand  for  printed  prod- 
ucts dictates  that  U.S.  commercial  printers  focus  their  efforts 
almost  exclusively  on  serving  domestic  markets.  The  industry 
contains  a  sizable  number  of  small  firms — over  80  percent  of 
the  industry's  establishments  have  fewer  than  20  employees — 
and  caters  primarily  to  local  markets.  In  contrast,  the  indus- 
try's biggest  firms — 250  establishments  each  with  250  or 
more  employees — meet  the  needs  of  national  and  interna- 
tional clients.  The  U.S.  printing  industry's  exports,  estimated 
at  over  $1.3  billion  in  1999  (see  Table  25-9).  represent  less 
than  2  percent  of  apparent  consumption  but  still  place  U.S. 
commercial  printers  among  the  world's  largest  suppliers  of 
printed  products. 


Global  Industry  Trends 

As  one  of  the  world's  oldest  manufacturing  activities,  printing  , 
has  long  met  the  informational  needs  of  a  global  society.  Over  i 
the  past  decade,  however,  the  printing  industry  has  encountered  | 
a  series  of  critical  challenges  that  threaten  its  supremacy  in  that  j 
role.  These  challenges  include  responding  to  technological  -I 
change,  meeting  environmental  requirements,  sourcing  equip-  J 
ment  and  supplies  internationally,  and  positioning  for  increased  ; 
competition. 

Changes  in  Technology.    The  printing  industries  in  virtually  J 
every  devek)ped  economy  are  moving  from  the  traditional  analog- 
based  technology  to  a  digital-based  process.  This  is  a  change  of,  . 
enonnous  proportion,  requiring  large  investments  of  capital, 
entirely  new  job  skills  among  employees,  and  the  rapid  obsoles- 
cence of  equipment  and  supplies.  Analog  technology  is  a  process  « 
that  is  dependent  on  photographic  film,  light-sensitive  printing  ^ 
plates,  solvent-based  inks,  and  a  wide  range  of  chemicals  and  i 
developers.  Digital  technology  eliminates  those  articles  of  manu-  ( 
facture,  focusing  instead  on  networks,  servers,  information  tech-  \ 
nology  platfomis,  and  software  to  process  electronically  the  input  - 
received  from  clients  via  telecommunication.  Digital  technology 
is  transfonning  the  printing  industry's  prepress  operations  at  a  ; 
significant  cost  and  is  beginning  to  be  applied  to  the  printing  i' 
press  itself.  The  U.S.  commercial  printing  industry  is  the  leading  >: 
implementor  of  digital  technology,  but  rapid  acceptance  of  this  J 
technology  also  is  occurring  in  printing  plants  in  Canada,  the 
countries  of  the  European  Union  (EU),  and  Japan. 

Environmental  Regulation.s.    Although  moving  to  digital 
technology  involves  high  initial  costs,  the  world's  printers  wel- 
come the  digital  process  for  reducing  the  industry's  adverse  ' 
impact  on  the  environment.  By  removing  the  processing  of  film 
and  light-sensitive  printing  plates  from  prepress  operations, 
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TABLE  25-9:    Commercial  Printing  (SIC  275)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

y 

Value  of  shipments^  ' 

56,229 

58,173 

60,41 1 

65,101 

67,842 

72,930 

78,180 

82,400 

86,520 

7.2 

5.4 

5.0 

6.3 

Value  of  shipments  (1992$) 

56,229 

56,764 

58,252 

59,454 

60,555 

65,097 

68,482 

72,180 

74,923 

5.2 

5.4 

3.8 

5.5 

Total  employment  (thousands) 

567 

572 

577 

598 

604 

Production  workers  (thousands) 

408 

415 

417 

433 

437 

Average  hourly  earnings  ($) 

11.50 

11.69 

11.75 

11.86 

12.31 

Capital  expenditures 

2,144 

2,238 

2,708 

2,680 

2,959 

Product  data 

Value  of  shipments'' 

54,902 

56,960 

58,902 

63,819 

66,624 

71,685 

76,920 

81,225 

85,445 

7.3 

5.6 

5.2 

6.4 

Value  of  shipments  (1992$) 

54,902 

55,577 

56,791 

58,277 

59,466 

63,985 

67,376 

71,149 

73,853 

5.3 

5.6 

3.8 

5.6 

Trade  data 

Value  of  imports 

442 

505 

584 

756 

748 

825 

909 

965 

1,015 

10.2 

6.2 

5.2 

7.9 

Value  of  exports 

1,056 

1,201 

1,061 

1,197 

1,195 

1,248 

1,393 

1,340 

1,380 

11.6 

-3.8 

3.0 

3.7 

'Estimate  except  exports  and  imports. 
'  Estimate. 
'  Forecast. 

'' Compound  annual  rate. 

*For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 


printers  eliminate  the  need  tor  ehemicals  and  developers,  a  sig- 
nifieant  soiiree  of  waste.  The  industry  is  reducing  the  emission 
of  volatile  organic  compounds  (VOCs)  from  printing  inks  and 
printing  press  cylinder  blanket  washes  by  increasing  its  use  of 
soy-based  inks  and  experimenting  with  waterless  printing  tech- 
nitjues.  Improvements  in  printing  press  automation,  along  with 
greater  use  of  lightweight  and/or  easily  recycled  materials,  are 
limiting  the  amount  of  paper  waste.  North  America,  the  EU 
countries,  and  Japan  have  the  strongest  environmental  regula- 
tions, and  the  printing  industries  in  those  countries  are  working 
to  comply  with  ever  more  stringent  requirements.  Printers  in  the 
EU  countries,  for  example,  are  striving  to  meet  a  target  of  52 
percent  waste  recovery  by  2001. 

Sourcing  Equipment  and  Supplies.  Tlie  printing  industries  in 
the  world's  developed  economies  have  been  forced  to  become 
more  global-minded.  Changes  in  technology  have  altered  prinl- 
lms"  sourcing  channels  for  both  equipment  and  supplies.  The 
I  'nited  States  remains  a  leader  in  the  supply  of  equipment  for  pre- 
press operations,  but  an  increasing  quantity  of  printing  and  bind- 
ing equipment,  especially  digital  printing  presses,  is  obtained 
Iroin  abroad.  Prices  of  equipment  and  supplies  often  are  deter- 
mined by  global  market  demand,  forcing  printing  plant  managers 
to  pay  close  attention  to  international  economic  conditions  and 
currency  exchange  rates.  In  general,  the  U.S.  commercial  printing 
industry  obtains  paper  from  domestic,  Canadian,  and  Scandina- 
vian sources;  inks  from  the  United  States,  Japan,  and  the  Nether- 
lands; and  prepress,  printing,  and  binding  equipment  from  the 
United  States,  Lsrael,  Japan,  and  the  countries  of  the  EU. 

Foreign  Competition.  Since  printing  is  a  mature  industry, 
the  world's  major  pruning  companies  have  long  sought  market 
opportunities  outside  their  borders.  The  size,  growth,  and 


vibrancy  of  U.S.  printing  markets  have  attracted  increased  num- 
bers of  foreign  competitors.  Since  the  mid-iy90s,  U.S.  impt)rts 
of  printed  products  have  increased  at  an  annual  average  rate 
more  than  twice  that  of  U.S.  exports.  The  second  largest  print- 
ing company  in  the  United  States  is  Canadian-owned,  but  merg- 
ers, acquisitions,  and  new  start-ups  have  established  a  U.S. 
presence  for  German,  French,  Dutch,  and  Japanese  printers. 
Since  the  early  199()s,  several  of  the  largest  U.S.  printing  com- 
panies have  found  market  opportunities  abroad.  A  primary 
R)cus  has  been  servicing  print  demand  in  .select  countries  in 
Central  America  and  South  America,  but  U.S.  printers  also  have 
invested  in  Canada,  the  countries  of  the  EU,  Russia,  India,  Sin- 
gapore, China,  and  Japan. 

Domestic  Trends 

Products  of  the  LLS.  commercial  printing  industry  fill  the 
knowledge,  informational,  and  entertainment  needs  of  U.S. 
business  and  consumers.  Factors  influencing  domestic  demand 
for  those  products  include  the  state  of  the  U.S.  economy,  corpo- 
rate profits,  the  level  of  U.S.  advertising  expenditures,  and 
demographics.  Changes  in  the  U.S.  population  are  particularly 
significant.  Having  more  senior  citizens  increases  the  market 
for  books  and  newspapers,  and  having  fewer  teenagers  reduces 
the  market  for  comics  and  magazines.  School  enrollment  levels 
are  closely  watched,  since  they  influence  markets  for  textbooks, 
juvenile  books,  and  periodicals.  The  level  of  U.S.  business  for- 
mations reflects  the  status  of  the  economy  and  determines  mar- 
kets for  business  forms,  binders,  directories,  newsletters, 
printed  financial  and  legal  products,  and  an  an  ay  of  trade  adver- 
tising materials.  General  growth  of  the  U.S.  population,  espe- 
cially of  household  formations,  influences  demand  for  catalogs, 
magazine  and  newspaper  inserts,  and  direct  mail. 
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Commercial  printers  are  being  challenged  by  changes  in  the 
markets  for  their  products,  their  industry's  structure,  and  the 
technology  they  employ.  The  principal  issues  facing  the  U.S. 
commercial  printing  industry  concern  employment,  competi- 
tion from  the  electronic  media,  plant  mergers  and  consolida- 
tions, and  changes  in  the  advertising  environment. 

Printing  Employment.  The  printing  industry's  transition  to 
digital  from  analog  technology  has  had  a  profound  effect  on 
employment.  This  transition  has  increased  the  industry's  substi- 
tution of  capital  for  labor  and  has  changed  its  labor  require- 
ments significantly.  Printing  is  shedding  much  of  its  craft  skill 
orientation,  especially  in  prepress  and  printing  operations,  in 
favor  of  persons  knowledgeable  about  digital  work  flows,  but 
attracting  such  people  into  printing  careers  has  not  been  easy. 
Such  potential  employees  gravitate  more  naturally  to  the  infor- 
mation and  communications  sectors  rather  than  to  factory- 
focused  commercial  printing  plants.  The  industry's  managers 
are  addressing  this  critical  issue  in  three  ways:  ( I )  selecting  cur- 
rent staff  for  exhaustive  retraining  in  digital  processing,  (2) 
refocusing  the  industry's  training  programs  at  U.S.  schools  and 
colleges  toward  electronic-based  technology,  and  (3)  lifiing  the 
industry's  stature  as  a  desirable,  productive,  and  profitable 
employment  sector  for  potential  workers. 

Electronic  Media.  Commercial  printers  are  witnessing  a 
gradual  erosion  in  some  of  their  traditional  markets  as  competi- 
tion from  the  new  electronic  media  becomes  more  formidable. 
The  presentation  of  information  in  electronic  rather  than  printed 
format  is  a  continuing  process  that  shows  no  signs  of  ebbing. 
Libraries  are  replacing  printed  reference  materials  such  as 
directories  with  CD-ROMs.  Banks  seek  greater  profitability  by 
encouraging  customers  to  use  electronic  transactions  rather 
than  checkbooks.  Households  purchase  encyclopedias  in  elec- 
tronic rather  than  printed  format.  Busines.ses  seek  information 
and  reference  materials  from  on-line  sources  rather  than  from 
printed  technical  manuals  and  paper-based  database  compila- 
tions. Another  factor  is  the  gradual  increase  in  the  amount  of 
leisure  time  U.S.  households  spend  on  the  electronic  media 
(television,  videos,  CDs,  games,  and  the  Internet)  and  the  rela- 
tive decline  of  time  spent  reading.  The  growth  of  the  Internet  is 
not  an  encouraging  trend  for  U.S.  printers,  especially  with  U.S. 
household  Internet  capability  projected  to  rise  to  40  percent  by 
2002  from  23  percent  in  1998.  Yet  these  signs  of  an  expanding 
Internet  presence  have  not  adversely  affected  U.S.  demand  for 
printed  catalogs,  periodicals,  books,  or  direct  mail  materials, 
products  that  account  for  the  bulk  of  the  printing  industry's 
value  of  shipments. 

Industry  Structure.  The  often  difficult  transition  to  digital 
technology  coupled  with  a  more  competitive  market  environ- 
ment has  reduced  the  number  of  U.S.  printing  firms,  increased 
merger  and  acquisition  activity,  forced  more  specialization  in 
markets  for  printing,  and  induced  printers  to  absorb  functions 
previously  done  by  independent  typesetting  and  platemaking 
firms.  The  capital  requirements  of  digitalization,  along  with 
market  competition,  reduced  the  estimated  number  of  U.S. 

25-18    U.S.  Industry  &  Trade  Outlook  2000 


commercial  printers  to  35,000  in  1999  from  approximately  i 
40.000  a  decade  earlier.  These  factors  also  have  led  to  more  j 
mergers-  and  acquisitions,  especially  among  the  industry's 
medium-size  and  large  firms.  Such  consolidation  offers  the  i 
potential  of  scale  economies  in  purchasing  equipment  and  sup-  j 
plie.s,  lower  administrative  overhead,  and  stronger  competitive 
positions  in  local  and  regional  markets.  The  average  printer's  ^ 
product  mix  is  becoming  more  specialized,  with  equipment  i 
purchases  geared  more  to  specialized  market  segments  than  to  i 
offering  a  range  of  printed  products  to  all  customers.  Finally,  ] 
the  demise  of  analog  technology  has  virtually  eliminated  the  ({ 
former  prepress  functions  of  independently  owned  typesetters  < 
and  platemakers,  enabling  printers  to  bring  in-house  and  hope- 
fully profit  from  their  new  digital  prepress  operations.  ^ 

The  Advertising  Environment.    Advertising  expenditures  in  j 
all  U.S.  media  were  estimated  to  exceed  $160  billion  in  1999,  ^ 
an  increa.se  in  nominal  dollars  of  8  percent  over  1998.  The  r 
importance  of  attracting  advertising  dollars  to  the  U.S.  print  : 
media  is  crucial  to  the  nation's  printers;  Over  60  percent  of  the 
commercial  printing  industry's  total  revenues  come  from  adver-  ^: 
tising.  Shifts  in  advertising  expenditures  in  the  various  media  j 
cause  tremors  among  printers.  While  the  total  market  for  U.S.  I 
advertising  is  expanding,  the  share  of  that  market  held  by  i 
printed  products  is  slowly  contracting.  Gri)wth  of  the  electronic  , 
media — first  radio  and  television  and  then  cable  television  and 
the  Internet — is  increasing  their  share  of  advertising  dollars  at  ] 
the  print  media's  expense.  Some  printed  products  remain  in  j 
strong  favor  among  the  nation's  advertisers:  direct  mail,  cata-  ^ 
logs,  newspaper  and  magazine  inserts,  and  coupons.  Other  print  j 
media  experienced  revenue  growth  in  the  later  I99()s  but  have  I  , 
not  gained  market  share,  among  them  newspapers,  periodicals, 
and  outdoor  and  telephone  directory  advertising. 

Projections  of  Industry  and  Trade 

Growth  for  the  Next  1  and  5  Years  , 

The  value  of  shipments  of  the  U.S.  commercial  printing  industry  , 
is  anticipated  to  approach  $75  million  in  2000,  a  gain  in  constant  ,j  i 
dollars  of  4  percent  over  1999  (see  Table  25-9).  This  bulli.sh 
demand  for  U.S.  printed  products  is  supported  by  growth  of  the  j  ■ 
U.S.  economy,  gains  in  advertising  expenditures,  rising  corpo-  i  ■ 
rate  profits,  and  population  increases.  Interest  in  the  year  2000  ^  1 
U.S.  election  and  the  Sydney,  Australia,  Olympics  should  trans-  i  1 
late  into  more  advertising  revenues  and  a  larger  domestic  audi-  j,  i 
ence  for  a  variety  of  printed  products,  including  newspapers, 
periodicals,  books,  and  direct  mail.  Continued  expansion  of  the  J 
U.S.  economy  and  more  new  business  formations  should  induce  t 
greater  demand  for  labels,  decals,  binders,  blankbooks.  and  1 
financial  and  legal  printing.  Growth  in  U.S.  household  fonna- 
tions  should  increase  demand  for  catalogs,  direct  mail,  and  ^ 
newspaper  and  magazine  advertising  inserts.  Continued  pres-  d 
sure  from  the  electronic  media,  especially  the  delivery  of  infor- 
mation on-line,  will  soften  U.S.  demand  for  technical  manuals, 
newsletters,  printed  directories,  and  business  reference  materials 
in  looseleaf  formats.  Printers'  profits,  which  rose  steadily  in  the 
later  1990s,  are  expected  to  stabilize  in  the  yeai"  2000.  , 


A  strong  U.S.  economy  accoiii|ianicJ  by  favorable  demo- 
graphics and  stable  prices  tor  material  inputs  should  enable 
U.S.  printers  to  maintain  an  average  annual  rate  of  growth 
adjusted  I'or  inl'lalion  of  4  percent  over  the  next  ."^  years.  This 
rate  of  growth  is  predicated  on  continued  high  levels  of  LI.S. 
corporate  prollts.  steady  expansion  in  U.S.  atlvertising  expendi- 
tures in  the  print  media,  and  the  formation  of  more  new  busi- 
nesses. Demand  for  printed  products  also  is  determined  by 
demographics,  a  factor  with  strongly  positive  implications  for 
commercial  printers.  The  population  ol  the  United  States  is  pro- 
jected to  expand  by  I  1.4  million  over  the  5-year  time  frame, 
including  an  addition  of  5.6  million  households.  Printed  adver- 
tising materials — catalogs,  flyers,  brochures,  inserts,  coupons, 
and  direct  mail — should  be  in  greatest  demand,  but  other 
printed  matter — fmancial  and  legal  printing,  labels,  decals,  and 
binders — also  is  expected  to  show  gains  in  unit  volume.  Pricing 
pressures  are  not  expected  to  intensify  signillcantly  through 
2004  even  though  global  demand  for  paper  is  projected  to  rise. 
Paper  mill  capacity  is  underutili/ed  worldwide,  and  the 
expected  growth  of  Asia's  economies  through  2004  should  not 
result  in  the  price  spikes  on  publication  and  printing  paper  last 
encountered  in  the  mid-l^yOs. 

Global  Market  Prospects 

While  the  near-term  fortunes  of  the  U.S.  commercial  printing 
industry  are  relatively  positive,  the  long-term  outlook  is  less 
sanguine.  The  printing  business  is  undergoing  a  period  of  plant 
consolidation,  the  absorption  of  new  technology,  and  new  com- 
petitors in  the  electronic  media.  Future  success  in  what  is  now 
the  printing  industry  may  necessitate  the  evolution  of  printing 
firms  into  communication  firms.  Under  this  likely  scenario, 
printers  would  take  on  additional  tasks,  enabling  them  to  supply 
iheir  customers  with  informational  products  in  both  print  and 


electronic  formats.  As  the  U.S.  printing  industry  completes  this 
transition,  it  must  contend  with  both  the  reduction  in  and  the 
consolidation  of  its  plants  and  seek  new  markets  for  its  products 
in  domestic  and  international  arenas. 

The  progressive  movement  of  the  global  printing  industry 
into  digital  technology  involves  the  enlargement  of  some  major 
cost  sectors;  equipment,  retraining,  and  recruitment.  However, 
once  they  become  skilled  in  digital  communications,  printers 
foresee  the  forging  of  closer  ties  to  their  customers  and  envision 
the  supply  of  new  products  and  services.  By  acquiring  compe- 
tence in  both  print  and  electronic  communications,  the  pruning 
industry  can  position  itsell'to  provide  clients  with  a  wide  array 
of  value-added  options.  Those  options  include  the  management 
of  customer's  databases;  the  storage  of  client-supplied  materi- 
als in  an  electronic  format  tor  later  use;  the  design  of  Web 
pages;  the  development  and  formatting  of  customers'  materials 
into  printed  products,  CDs,  and  applications  for  the  internet; 
and  the  development  of  training  programs  to  inform  customers 
about  the  appropriateness  and  employment  of  these  options. 
The  printing  industry  recognizes  that  adherence  to  a  paper- 
based  product  mix  will  not  guarantee  survival,  especially  as 
information  in  electronic  format  becomes  more  popular. 
Adjusting  to  and  gaining  knowledge  about  digital  technology  is 
the  printing  industry's  first  step  in  keeping  up  with  the  changing 
needs  of  its  customers. 

The  U.S.  printing  industry's  domestic  markets  are  well  estab- 
lished, and  success  in  the  future  depends  largely  on  the  contin- 
ued expansion  of  advertising  revenues  in  the  print  media. 
However,  as  the  U.S.  electronic  media  increase  their  share  of  the 
total  market  for  advertising,  printers  are  developing  strategies 
that  include  a  more  global  presence.  Printers'  plans  focus  less  on 
expanding  direct  exports  of  printed  products  than  on  merging, 
acquiring,  and  establishing  new  facilities  or  forming  linkages 


TABLE  25-10:    U.S.  Trade  Patterns  in  Commercial  Printing^  in  1998 

(iTiillions  of  dollars;  percent) 


Exports 

Imports 

Regions' 

Value' 

Share,  % 

Regions' 

Value- 

Share,  % 

NAFTA 

531 

38 

NAFTA 

529 

58 

Latin  America 

145 

10 

Latin  America 

10 

1 

Western  Europe 

319 

23 

Western  Europe 

238 

26 

Japan/Chinese  Economic  Area 

181 

13 

Japan/Chinese  Economic  Area 

101 

11 

Other  Asia 

75 

5 

Other  Asia 

19 

2 

Rest  of  world 

141 

10 

Rest  of  world 

12 

1 

World 

1,393 

100 

World 

909 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

343 

25 

Canada 

479 

53 

Mexico 

188 

14 

United  Kingdom 

55 

6 

United  Kingdom 

118 

8 

Germany 

53 

6 

Japan 

88 

6 

Mexico 

50 

6 

Germany 

61 

4 

Italy 

48 

5 

'SIC  275. 

'For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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with  their  foreign  colleagues.  Just  as  large  U.S.  consumer  goods 
companies  have  encouraged  domestic  advertising  agencies  and 
periodical  publishers  to  set  up  global  media  networks  to  promote 
simultaneous  advertising  campaigns  worldwide.  U.S.  printers 
are  eager  to  play  a  role  in  this  consumer  goods  strategy.  Printers 
envision  the  same-day  production  of  direct  mail,  flyers, 
coupons,  and  other  promotional  materials  on  a  global  basis, 
designed  to  coincide  with  their  multinational  clients'  advertising 
campaigns.  The  largest  U.S.  commercial  printers  already  are 
extending  their  reach  into  international  economies  that  afford 
the  greatest  potential  opportunities.  The  initial  strategy  is  to 
serve  the  regional  needs  of  those  economies,  but  this  may  be 
expanded  in  recognition  of  the  global  printing  needs  of  multina- 
tional businesses. 

Although  U.S.  exports  of  commercially  printed  products 
account  for  less  than  2  percent  of  the  industry's  total  revenues, 
the  United  States  is  second  only  to  Germany  in  serving  an  inter- 
national clientele.  Exports  of  U.S.  printed  products  totaled  an 
estimated  $1.3  billion  in  1999  and  should  continue  to  trend 
upward  for  the  indefinite  future.  The  combined  markets  of 
Canada.  Mexico,  the  United  Kingdom,  and  Japan  account  for 
over  50  percent  of  the  U.S.  export  total  (see  Table  25-10).  The 
largest  category  of  U.S.  printed  product  exports  is  trade  adver- 
tising materials,  but  U.S.  printers  have  found  strong  overseas 
markets  for  labels  and  nnancia!  printing.  Foreign  markets  for 
U.S.  printed  products  are  determined  by  the  strength  of  their 
economies  and  their  rates  of  currency  exchange,  factors  that  are 
subject  to  considerable  fluctuation. 

As  the  U.S.  commercial  printing  industry  seeks  a  more 
global  presence,  it  is  supported  in  those  efforts  by  the  federal 
government.  First  through  GATT  and  now  through  the  WTO. 
the  government  has  worked  to  remove  foreign  trade  ban  iers  to 
the  products  and  services  of  U.S.  printers.  Trade  agreements 
that  eliminate  tariffs  on  printed  products  have  been  reached 
with  important  trading  partners  such  as  Canada.  Israel.  Japan. 
South  Korea.  Mexico,  and  the  countries  of  the  EU.  These  agree- 
ments, along  with  further  removal  of  trade  barriers  in  other 
countries.  shouUl  encourage  the  U.S.  commercial  printing 
industry  to  take  a  more  aggressive  approach  to  opportunities  in 
the  international  marketplace. 

William  S.  Lofqiiist,  formerly  U.S.  Department  of  Commerce. 
Office  of  Consumer  Goods.  (202)  482-0.^37.  August  1999. 
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Building,  Detroit.  MI  48226.  (313)961-2242. 

Magazine  World.  International  Federation  of  the  Periodical  Press! 
Queens  House,  55/57  Lincoln's  Inn  Fields,  London  WC2A  3Ljl  ■ 
UK  01 1-44-171-379-3822.  j 

Newsletter  of  International  Publishing.  Magazine  Publishers  of  Amer' 
ica.  Inc..  919  Third  Avenue,  New  York,  NY  10022.  (212)  872-3700  ! 

Sumir  Husni's  Guide  to  New  Magazines,  Department  of  Journalism''  l 
University  of  Mississippi,  PO.  Box  2906,  University,  MS  38677.  j  : 

Book  Publishing 

Book  Industry  Trends,  Book  Industry  Study  Group,  Inc.,  160  Fiftlj  i 

Avenue.  New  York.  NY  10010.(212)929-1393.  I 
Book  Publishing  Report,  Simba  Information,  Inc.,  1 1  River  Bemj  ! 

Drive  South,  PO.  Box  4234,  Stamford,  CT  06907.  (203)  358-9900i  ' 
Industry  Statistics,  Association  of  American  Publishers,  Inc.,  71  Fiftl 

Avenue.  New  York.  NY  10003.  (212)  255-0200. 
Publishers  Weekly  a  Cahners/R.R.  Bowker  publication.  249  West  17tl  : 

Street.  New  York,  NY  1001 1.  (212)  463-6758. 
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ruhlisliiii};  I'lviuls.  Market  Pailncis  Inlcrnational,  Inc.,  232  Madison 
Avenue.  Suite  1400,  New  York,  NY  10016.  (212)  447-0855. 

Siihtc.M.  Open  Book  Publishing.  Inc.,  90  Holmes  Avenue,  P.O.  Box 
2228.  Darien,  CT  06820.  (20.^)  .316-8008. 

Weekly  Bookseller,  American  Booksellers  Association.  Inc..  828  South 
Broadway,  Tarrytown.  NY  10591.  (914)  .591-2665. 

Commercial  Printing 

Aiiieriaiii  I'rinlci:  an  Intertec/Priiiiedia  publication.  29  N.  Wacker 

Drive.  Chicago.  11.  60606.  (.^12)  726-2802. 
(Iraphic  Alls  Monthly.  Cahners  Publishing  Company.  249  West  17lh 

Street.  N.Y.  1001  1.  (212)  46.V6828. 
Grtipliic  Coiiiiiiiiiiicdtioiis  World,  Green  Sheet  Coniinuiiieations.  Inc.. 

PO.  Box  727.  Hartsdaie.  NY  10530.  (914)  472-3051. 
Hit^li  Volume  Printiiit',  Innes  Publishing  Company.  425  Huehl  Road. 

Building  11.  PO.  368.  Northbrook.  IL  60062.  (312)  .S63-.594(). 
Prim  Business  Rei;isier  PTN  Graphic  Arts  Network.  Inc..  20  E.  Jack- 
son Boulevard,  Chicago,  IL  60604.  (312)  922-5402. 
Printin;^  Business  Report,  National  Association  of  Printing  Leadership, 

Inc.,  75  West  Century  Road,  Paramus,  NJ  07652.  (201 )  634-9600. 
Priiitiiii;  Impressions.  North  American  Publishing  Co.,  401  N.  Broad 

Street,  Philadelphia,  PA  19108.  (215)  238-5300. 


Printinfi  News.  PTN  Publishing  Co.,  445  Broad  Hollow  Road.  Mel- 
ville. NY  1 1747.  (516)  845-2700. 

Ratio  Studies.  Printing  Industr  ICS  t)l  Aiucricii,  Inc.,  100  Diiin^ciilcld 
Road.  Alexandria,  VA  223 1 4.  (703 )  5 1 9-8 1 00. 

Teelmology  Forecast.  Graphic  Arts  Technical  Foimdation,  Inc..  200 
Deer  Run  Road,  Sewickly,  PA  15143.  (412)  741-6860. 

U.S.  &  World  Printinii  lndustry~IW7  2()()2.  C^layton/Curtis/Col- 
irell,  1722  Madison  Court.  Louisville,  CO  80027.  (303)  665-2005. 

What's  News  in  (iraphic  Conuminications.  Michael  H.  firimo.  228 
Orchard  Lane,  (ilen  lillyn.  IL  60137.  (630)  469-9984. 

Worldwide  (Irapliics.  Reebius  Research  Labs.  Inc.  3952  N.  SoLithport. 
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INFORMATION  SERVICES 
Economic  and  Trade  Trends 


Sales  of  Computer  and  Data 
Processing  Services  by  MOFAs^ 


($  billions) 
80  I  

70 


1992    1993    1994    1995    1996  19';> 


Estimated 

Majority-Owned  Foreign  Affiliates  of  U  S  Companies 
Snuice  U  S  Department  of  Commerce,  Bureau  of  Economit  Analysis  estimates  by 
International  Trade  Administration. 


U.S.  International  Trade  in 
Information  Services 

(S  billions) 

5  I  —  Exports  — ■  Imports   


1992    1993    1994    1995    1996    1997    1998    1999  2000 


Estimated 

Source  U  S  Department  of  Commerce,  Bureau  of  Economic  Analysis,  estimates  by  the 
International  Trade  Administration 


Revenue  Growth  of 
Information  Services 

($  billions) 

350  I  


1992    1993    1994    1995    1996    1997    1998    1999  2000 


Estimated 

Source  U  S  Department  of  Commerce,  Bureau  of  the  Census,  estimates  by  the  International 
Trade  Administration 


Annual  Wages  for  Information 
Services  Workers 


(S  thousands) 
70  I  


1992    1993    1994    1995    1996    1997    1998    1999  2000 


Estimated 

Source:  U  S  Department  of  Labor,  Bureau  of  Labor  Statistics;  estimates  by  the  International 
Trade  Administration 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Information  Services 

INDUSTRY  DEFINITION  Information  services  have  permeated  the 
world  economy  to  such  an  extent  that  defining  this  industry  has  become  dif- 
ficult. For  this  chapter's  purposes,  information  services  are  defined  primarily 
as  professional  computer  services,  data  processing  and  network  services, 
and  electronic  information  services.  Professional  computer  services,  partially 
covered  by  SIC  7371,  7373,  7377,  7378,  and  7379,  is  the  largest  information 
services  subsector;  data  processing  and  network  services,  partially  covered 
by  SIC  7374  and  7376,  is  the  second  largest;  and  electronic  information  ser- 
vices, under  SIC  7375,  is  third. 


OVERVIEW 


"Globalization"  is  a  term  that  perfectly  tits  the  information  and 
communication  services  industry,  which  has  grown  by  leaps 
and  bounds  during  the  last  two  decades  through  significant 
technological  breakthroughs;  this  industry  has  made  outstand- 
ing contributions  to  production  and  productivity  levels  through- 
out the  world  economy.  National  economies  will  rapidly 
become  integrated  into  the  global  "information  economy"  in 
which  the  information-intensiveness  of  most  goods  and  ser- 
vices will  increase,  competition  will  intensify,  and  the  develop- 
ment of  electronic  commerce  will  be  a  key  element. 

In  the  United  States,  phenomenal  growth  in  the  production 
and  consumption  of  information  services  and  information  tech- 
nology (IT)  has  been  one  of  the  major  elements  of  the  record- 
breaking  overall  economic  growth  of  the  last  several  years.  The 
importance  of  information  services  cannot  be  overemphasized; 
tliey  have  permeated  manufacturing,  transportation,  utilities, 
energy,  distribution  services,  financial  services,  educational 
institutions,  and  public  administration. 

As  a  result  of  the  changes  brought  about  by  IT,  new  products 
and  services  have  multiplied  and  a  plethora  of  markets  has 
emerged  to  satisfy  the  seemingly  insatiable  needs  of  businesses 
and  consumers.  Of  course,  companies  not  only  have  had  to  reorga- 
j  nize  but  have  often  had  to  revolutionize  the  way  they  operate,  while 
governments  and  regulatory  agencies  have  had  to  initiate  programs 
and  strategies  that  would  have  been  unimaginable  a  few  years  ago. 

Two  critical  issues  emanating  from  the  spread  of  technology 
are  privacy  and  security.  Self-regulation  by  business  has  long 


been  accepted  in  the  United  States  as  an  integral  aspect  of  a 
competitive  marketplace,  while  government  is  responsible  for 
establishing  an  unimpeded  and  fair  environment.  However,  as 
the  electronic  side  of  information  services  spreads  worldwide, 
variance  in  national  laws  may  become  an  obstacle  that  can  be 
surmounted  only  through  the  adoption  of  certain  principles,  the 
most  important  being  that  market  forces  in  an  open  and  compet- 
itive environment  should  be  the  instrument  that  makes  available 
to  consumers  the  array  of  information  services  that  technology 
has  developed.  The  .second  most  important  principle  involves  the 
responsibility  of  governments  to  eliminate  barriers,  coordinate 
international  policies,  and  build  a  stable  and  transparent  legal 
environment. 

DOMESTIC  AND  INTERNATIONAL  TRENDS 

Information  services  and  computer  services  are  traded  primarily 
through  foreign  affiliates  of  U.S.  companies  in  foreign  markets, 
refened  to  as  U.S.  majority-owned  foreign  affiliates  (MOFAs). 
U.S.  sales  of  computer  services  by  MOFAs  reached  $28.3  bil- 
lion in  1996.  an  increase  of  almost  25  percent  over  1995  (see 
Table  26- 1  and  Economic  and  Trade  Trends  at  the  beginning  of 
the  chapter).  Europe  is  the  largest  market  for  the  United  States, 
and  the  Asia-Pacific  region  is  the  second  largest.  In  1996,  sales 
in  Europe  by  MOFAs  posted  a  21  percent  increase  over  1995 
and  sales  in  the  Asia-Pacific  region  grew  1 1  percent. 

The  United  States  has  had  a  considerable  trade  suiplus  in 
information  services  for  a  number  of  years  (See  Economic  and 
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TABLE  26-1:  Services  by  Majority  U.S. -Owned  Foreign  Affiliates 

(millio 


 1992  1993  1994  1995  1996  1997'  1998'  1999'  2000'  2004' 

Total  sales  11,664  12,675  18,777  22,662  28,313  34,824  42,833  52,684  64,801  120,585 

Percent  change  8  7  48.1  20.7  24  9  23.0  23.0  23.0  23.0  23.0^ 


'  Estinnate. 
'  Forecast. 

'  Compound  annual  rate. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis;  estimates  Dy  International  Trade  Administration. 


Trade  Trends  at  the  beginning  of  the  chapter).  Despite  strong 
increases  in  imports,  U.S.  information  services  generated  a  $2.6 
bilhon  surplus  in  1997;  that  surplus  is  expected  lo  expand  well 
into  the  next  decade  as  more  countries  liberalize  their  telecom- 
munication networks  and  open  their  markets  to  international 
competition  (see  Table  26-2). 

The  largest  section  of  the  U.S.  information  services  market, 
nearly  70  percent  of  the  total  in  1997.  is  the  professional  com- 
puter services  subsector,  which  includes  systems  integration, 
computer  programming  services,  consulting,  training,  facilities 
management  and  maintenance,  and  computer  rental  and  leas- 
ing. It  has  been  a  fast-growing  area,  having  gone  from  $79.3 
billion  in  receipts  in  199S  to  $94.2  billion  in  1996  and  1  16.5  bil- 
lion in  1997;  it  is  estimated  that  by  2004  receipts  from  this  sub- 
sector  will  be  close  to  half  a  trillion  dollars  (see  Table  26-3). 

Large  U.S.  systems  integrators  and  professional  computer 
consultants  have  found  strong  demand  for  their  services  both 
domestically  and  internationally,  especially  since  businesses 


worldwide  are  endeavoring  to  take  full  advantage  of  the  Inter- 
net and  its  vast  potential. 

The  second  largest  section  of  the  U.S.  information  sei^vices 
market,  accounting  for  approximately  25  percent  of  the  total  in 
1997,  is  the  data  processing  and  network  services  subsector, 
which  includes  data  entry,  credit  card  authorization  and  billing, 
payroll  processing,  and  a  broad  range  of  network  services,  such  as 
electronic  data  intercharge,  electronic  mail  delivery,  file  transfer, 
and  electronic  funds  transfer.  Revenues  from  this  sub,sector  grew 
from  $38.5  billion  in  1995  to  $44.0  billion  in  1996  and  $46.8  bil- 
lion in  1997;  in  2004.  it  is  estimated  that  they  will  top  $100  billion 
(see  Table  26-4).  The  outlook  for  data  processing  operations  is 
extremely  bright,  since  the  demand  for  such  automated  routine 
functions  will  parallel  the  global  growth  of  IT  as  a  whole. 

The  third  section  of  the  U.S.  information  services  market, 
accounting  for  around  5  percent  of  the  total  in  1997,  is  the  elec- 
tronic information  services  subsector,  which  provides  a  variety, 
of  on-line  services  with  access  to  the  Internet,  the  World  Wide 


1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2000' 

2004' 

U.S.  exports 

1,417 

1,680 

2,332 

2,418 

2,798 

3,047 

3,412 

3,821 

4,280 

6,734 

U.S.  imports 

143 

211 

224 

282 

287 

434 

451 

469 

488 

568 

Balance  of  trade 

1,274 

1,469 

2,108 

2,136 

2,51 1 

2,613 

2.961 

3,352 

3,792 

6,166 

'  Estimate. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis:  estimates  by  International  Trade  Administration. 


Trecasts 


1992  1993 

1994 

1995 

1996               1997  1998- 

1999- 

2000' 

2004'  ' 

Receipts                    36,429  62,182 

70,326 

79,329 

94,232           116,535  149,164 

178,996 

214,795 

445,401 

Percent  cliange                                  70  7 

13  1 

12  8 

18  7                23.6  28.0 

20.0 

20.0 

20.0: 

'  SIC  7371:  computer  programming  services 

SIC  7373:  computer  integrated  systems  design 

SIC  7377:  computer  rental  and  leasing 

SIC  7378:  computer  maintenance  and  repair 

SIC  7379:  computer  related  services 

'  Estimate. 

'  Forecast. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census;  estimates  by  International  Trade  Administration. 
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TABLE  26-4:    Data  Processing  and  Network  Services  (SIC  7374,  7376)^  Trends  and  Forecasts 

(millions  of  dollars  except  as  note(i) 


1992  1993  1994  1995  1996  1997  1998'  1999''  2000'  2004' 

Receipts  23,055  26,273  31,829  38,462  43,961  46,761  52,372  58,657  65,696  103,374 

Percent  change  13.9      <        21.1  20.8  14.2  6.3  12.0  12.0  12.0  12.0 


'  SIC  7374:  computer  processihg  and  data  preparation  and  processing  services 
SIC  7376:  computer  facilities  management  services 

Estimate. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census;  estimates  by  International  Trade  Administration. 


Information  Retrieval  Services  (SIC  7375)  Trends  and  Forecasts 

,irs  exce|ii      ■<  '"!■'' 


1992  1993  1994  1995  1996  1997  1998'  1999'  2000-'  2004- 


Receipts  3,931  4,277  4,559  5,343  6,912  9,078  11,801  15,341  19,943  56,958 

Percent  change  8.8  6.6  17.1  29.3  31.3  30.0  30.0  30.0  30.0 


'  Estimate. 
^  Forecast. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census;  estimates  by  International  Trade  Administration. 


Web,  and  global  E-mail.  This  siibsector  includes  proprietary 
databases  and  intormation  not  only  on-line  but  via  CD-ROM. 
magnetic  tape,  floppy  disk,  or  audiotext;  it  also  could  include 
bulletin  boards,  live  conferencing,  chat  rooms,  and  home  shop- 
ping, hiformation  provided  by  this  sub.sector  ranges  from  fman- 
cial  and  economic  information  for  business  uses  to  education 
and  entertainment  for  individual  consumers.  Revenues  for 
information  retrieval  services  are  growing  more  rapidly  than  are 
those  for  the  other  two  subsectors.  having  increased  from  $5.3 
billion  in  199.5  to  $6.9  billion  in  1996  and  $9.1  billion  in  1997: 
in  2004,  they  are  expected  to  reach  approximately  $57  billion 
(see  Table  26-5). 


EMPLOYMENT  AND  WAGES 


Employment  growth  in  information  service  industries  far  out- 
paces the  growth  of  total  private  employment  (see  Table  26-6). 
Between  1990  and  1997.  the  average  annual  growth  rate  for 
information  services  industries  was  .S.S  percent  compared  with 
1 .8  percent  for  total  private  employment.  As  the  demand  for  IT 
professionals  such  as  computer  scientists,  engineers,  program- 
mers, and  systems  analysts  and  managers  has  ri.sen.  so  have  the 
annual  wages  paid  to  those  workers.  For  instance,  the  average 
annual  growth  in  wages  for  all  private  industries  between  1990 
and  1997  was  3.7  percent;  for  information  services  workers,  it 


TABLE  2  lation  Seri 

(thoi. 


Average 
Annual 


Industry 

SIC 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

Change 
1990-1997 

Growth,  % 
1990-1997 

Total  private  employment 

91,098 

89,847 

89,956 

91,872 

95,036 

97,885 

100,189 

103,120 

12,022 

1.8 

Computer  programming  services 

7371 

150.8 

156.9 

168.6 

188.3 

209.9 

245.3 

276.2 

321.7 

170.9 

10.5 

Computer  Integrated  systems  design 

7373 

97.5 

98.7 

102.5 

109.5 

116.4 

129.9 

143.5 

162.9 

65.4 

7.3 

Computer  processing  and  data  preparation 

7374 

196.7 

198.2 

204.4 

207.3 

209.5 

223.1 

230.0 

248.6 

51.9 

2.9 

Information  retrieval  systems 

7375 

47.7 

45.2 

45.2 

46.2 

48.0 

56.9 

70.2 

81.3 

33.6 

8.9 

Computer  facilities  management  services, 

7376 

126.6 

131.1 

141.2 

154.9 

172.9 

205.3 

253.5 

309.3 

182,7 

13.9 

rental  and  leasing,  and  computer 

7377 

related  services 

7379 

Computer  maintenance  and  repair 

7378 

39.8 

42.5 

42.8 

41.8 

44.5 

48.6 

53.3 

57.2 

17.4 

6.6 

Total,  Information  services 

659.1 

672.6 

704.7 

748.0 

801.2 

909.1 

1026.7 

1181.0 

521.9 

8.8 

Share  of  total  employment  (percent) 

0.7 

0.7 

0.8 

0.8 

0.8 

0.9 

1.0 

1.1 

Source:  U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics. 
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TABLE  26-7:    Annual  Wages  for  information  Services  Worl<ers,  1990-1997 

(in  dollars  except  as  noted) 


Industry 

SIC 

1990 

1991 

1992 

1993 

1994 

1995 

1QQA 

1QQ7 

Change 

IQQn  1QQ7 

Average 
Annual 
Growth,  % 

1  QOn    1  QQ"7 

1  yyu— 1 yy / 

Average  for  all  private  industries 

23,209 

23,952 

25,375 

25,746 

26,248 

27,164 

28,320 

29,787 

6,578 

3.7 

Computer  programming  services 

7371 

41,857 

43,053 

46,222 

47,552 

50,057 

52,731 

56,918 

60,028 

18,171 

5.4 

Computer  integrated  systems  design 

7373 

43,795 

44,640 

48,556 

49,689 

52,749 

54,711 

59,352 

61,430 

17,635 

5.1 

Computer  processing  and  data  preparation 

7374 

30,452 

30,772 

34,37^. 

36,131 

36,625 

39,749 

43,341 

43,660 

13,208 

5.4 

Information  retrieval  systems 

7375 

32,704 

35,044 

36,704 

38,898 

38,583 

42,197 

45,308 

49,582 

16,878 

6.2 

Computer  facilities  management  services. 

7376 

41,185 

43,242 

45,970 

46,830 

48,924 

51,827 

54,647 

60,365 

19,180 

5.7 

rental  and  leasing,  and  computer 

7377 

related  services 

7379 

Computer  maintenance  and  repair 

7378 

34,296 

34,071 

36,589 

37,488 

37,236 

37,819 

39,546 

40,559 

6,263 

2.5 

Average  for  information  services 

37,382 

38,470 

41,403 

42,764 

44,029 

46,506 

49,852 

52,604 

15,222 

4.8 

Source:  U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics. 


wa.s  4.8  percent  (see  Table  26-7).  In  addition,  the  wage  gap 
between  IT  workers  and  other  woikers  continues  to  widen.  In 
1990.  the  average  annual  wage  of  all  private  industry  workers 
was  $23,209:  it  grew  to  $29,787  in  1997.  a  28  percent  increase. 
In  contrast,  the  average  annual  wage  for  information  service 
workers  rose  from  $37. .382  to  $52,604  between  1990  and  1997. 
a  40  percent  increase. 


INFORMATION  INDU5  

In  April  1997  the  Office  of  Management  and  Budget  issued  a 
notice  in  the  Federal  Rei^ister  publicizing  its  decision  to  adopt 
the  North  American  Industry  Classification  (NAICS)  as  the  new 
U.S.  economic  classification  system.  The  NAICS  codes  will  be 
used  in  tabulating  federal  economic  statistical  data  published 
for  1997  and  later.  The  fonner  classification  system  was  the 
Standard  Industrial  Classification  (SIC),  which  had  been  used 
since  the  1940s.  NAICS  was  developed  in  collaboration  with 
Canada  and  Mexico  and  will  be  used  by  all  three  countries. 

Another  initiative  launched  by  the  Office  of  Management 
and  Budget  that  has  special  significance  for  the  services  sector 
of  the  economy  is  a  propo.sed  product-oriented  classification 
system  that  will  improve  the  identification  and  classification  of 
service  products.  This  new  classification  system  will  be  incor- 
porated into  the  questionnaires  for  the  2002  Economic  Census. 
Eventually  this  new  system  will  cover  both  goods  and  .services, 
but  the  focus  on  services  is  due  to  the  fact  that  ( 1 )  industries 
included  in  the  service  sectors  now  account  for  about  45  per- 
cent of  private  sector  gross  domestic  product  (GDP)  in  the 
United  States  and  include  some  of  the  fastest-growing  seg- 
ments of  the  economy,  such  as  information  services,  computer 
.services,  communications,  management  consulting,  temporary 
help  services,  and  health  services,  and  (2)  despite  the  impor- 
tance of  the  service  sectors  in  the  overall  private  economy,  the 
United  States  currently  has  no  product  classification  system 
for  service  industries;  in  contrast,  the  government  has  been 
collecting  product-level  data  for  manufacturing  industries  for 
100  years. 


Two  reports  that  are  of  considerable  usefulness  and  are  replete 
with  high-quality  economic  and  statistical  data  are  Information 
Technology  Outlook  and  Coinniunicatious  Outlook.  They  are  pre- 
pared by  the  Directorate  for  Science,  Technology  and  Industiy  of 
the  Organization  for  Economic  Cooperation  and  Development 
(OECD)  and  are  based  on  data  provided  by  member  countries, 
public  telecommunication  operators,  and  the  International  Tele- 
communication Union.  Both  outlooks  are  biennial,  published  in 
alternate  years. 

Information  Technology  Outlook  provides  member  govern- 
ments with  internationally  comparable  data  and  analyses  on 
trends  in  the  IT  sector,  specifically,  computer  hardware,  com- 
ponents, software,  and  services;  it  generally  excludes  telecom- 
munications equipment  and  services,  which  are  covered 
separately  in  Convnuuications  Outlook.  In  addition  to  eco- 
nomic and  statistical  analyses.  Information  Technology  Outlook 
tackles  a  number  of  policy  issues  in  detail.  One  is  the  standard- 
ization process  that  has  become  increasingly  visible  recently, 
largely  as  a  result  of  the  recognition  that  success  in  the  deploy- 
ment of  a  seamless  and  open  global  information  infrastructure 
will  depend  on  the  ability  to  overcome  differences  in  types  of 
equipment,  operating  systems,  and  applications  so  that  effective 
standards  can  be  defined,  developed,  and  implemented. 

Another  policy  issue  pertains  to  protection  of  intellectual 
property,  protection  of  personal  data  and  privacy,  and  security  of 
information  systems.  The  development  of  complicated  and  pow- 
erful information  systems,  such  as  the  global  information  infra- 
structure (GII),  that  could  be  used  to  transmit  to  a  variety  of 
clients  all  kinds  of  data  and  information — medical,  legal,  per- 
sonal, statistical,  scientific,  educational — makes  the  need  for  pro- 
tection essential.  Also  essential  is  that  as  information  crosses 
national  boundaries  at  an  increasing  rate,  the  problems  that  it  may 
produce  be  resolved  by  means  of  international  consultation  and 
cooperation.  ' 

Comnuinications  Outlook  presents  the  most  recent  data  com-  ' 
paring  the  performance  of  the  telecommunication  sectors  in  ' 
OECD  countries  and  their  policy  frameworks.  As  the  role  of  the 
communications  sector  in  OECD  economies  expands,  the  under- 
lying factors  in  its  success  seem  to  be  the  continuous  application 
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of  new  Icclinologics,  iho  mulliplicily  of  ils  services,  and  the  con- 
liibnlion  il  has  made  to  the  globah/ation  ol  economic  activity. 
Aceoi'ding  to  the  lepoi  l,  bnsinesses  are  deniandini;  telecomnuini- 
calion  apphcations  support  at  the  international  level  that  is  similar 
to  the  support  they  are  receiving  domestically.  Consequently,  ser- 
vice providers  have  shown  immense  flexibility  in  a  variety  ol 
v/ays:  the  convergence  ol  telecommunication  and  inforination 
technology,  international  callback  services,  cordless  and  cellular 
telephones,  facsimile  machines,  television  receivers,  video  ser- 
vices, and  other  types  of  user  eiiuipment.  information  technolo- 
gies are  changing  ihe  way  networks  transmit,  receive,  and  manage 
information,  while  with  network  costs  becoming  less  sensitive  to 
distance,  customers  are  looking  lor  seamless  service.  Providers 
are  eager  to  oblige,  and  whether  they  own  fixed  telecommunica- 
tion networks,  mobile  telecommunication  networks,  satellites, 
cable  television  networks,  or  information  hardware  or  software 
companies,  they  are  trying  to  enter  each  other's  markets.  The  chal- 
lenge to  government  regulators  and  policy  makers  is  to  ensure  a 
market  structure  that  will  enable  public  telecommunication  oper- 
ators and  new  entr  ants  to  compete  in  the  provision  of  all  telecom- 
munication services  on  a  fair  and  equitable  basis,  a  situation  that 
should  result  in  price  discipline,  improved  quality,  and  broader 
consumer  choice. 

INTERNATIONAL  ACTIVITIES 


Policies  and  issues  affecting  the  information  services  sector 
include  market  access,  privacy  protection,  security  and  encryp- 
tion, copyright,  and  intellectual  property  protection.  National  gov- 
ernments and  international  organizations  are  working  together  to 
hamionize  disparate  approaches  to  these  issues.  The  General 
Agreement  on  Trade  in  Service  (GATS),  the  World  Intellectual 
Property  Organization  (WIPO),  the  United  Nations  Commission 
on  International  Trade  Law  (UNCITRAL).  the  Transatlantic  Busi- 
ness Dialogue  (TABD),  the  Asia-Pacific  Economic  Cooperation 
(APEC),  and  the  OECD  are  some  of  the  international  foiiims  that 
work  with  private  sector  groups  to  increase  access  to  information 
services  around  the  world. 

Specifically,  the  OECD,  through  its  Directorate  for  Science. 
Technology  and  Industry  and  its  various  committees,  provides  a 
forum  in  which  national  policies  can  be  analyzed,  discussed, 
and  compared  and  thus  be  made  more  effective;  a  place  for  con- 
sultations aimed  at  improved  convergence  or  compatibility  of 
national  policies;  and  a  location  where  analytic  work  and  quan- 
titative indicators  are  developed. 

The  OECD  also  organizes  conferences  that  enhance  interna- 
tional cooperation  in  electronic  commerce.  A  conference  enti- 
tled "Dismantling  the  Barriers  to  Gk^bal  Electronic  Commerce'" 
took  place  m  1997  in  Turku  that  was  hosted  by  the  government 
ot  Finland  in  cooperation  with  the  European  Commission.  The 
conference  drew  together  government  and  private  sector  policy 
makers  who  took  stock  of  the  issues  and  of  recent  steps  to 
resolve  them  and  discussed  the  policy  principles  on  which 
actions  may  be  taken  to  remove  barriers  and  promote  the  fruit- 
ful development  of  electronic  commerce.  At  a  high-level  sym- 


jiosium  tilled  "A  liortlerless  World — Realizing  ihc  Potential  of 
(ilobal  lilectronic  Commerce"  in  October  I99X  in  Ottawa. 
Canada,  ministers  from  many  countries  attempted  to  achieve  a 
consensus  on  definitions  and  principles  lor  the  ojieration  and 
use  of  global  information  networks  lor  electronic  commerce. 

Background  reports  were  prepared  by  the  OECD  to  provide 
an  analytic  basis  lor  these  ministerial  discussions.  They  included 
The  Role  of  TeU'coiiiinunicdlions  diid  Infonnalioii  hijnislriic- 
liiivs  ill  Advdiiciiii^  lilec  lroiiic  Coiiiiiien  e.  The  Eeoiumic  and 
Social  liiipacis  oj  Electronic  Coinnieice:  I'reliniinarv  {■nulini^\ 
and  Research  Ai^enda.  The  Year  2()()0  Prohleiii:  Inipacis  and 
Aclions,  Small  and  Medium-Sized  Eiiterprises  and  Electronic 
Commerce.  New  Development.s  in  Educational  Software  and 
Multimedia,  Protection  of  Privacy  on  Global  Networks.  Con- 
sumer Protection  in  the  Electronic  Marketplace.  An  Inventory  of 
Controls  on  Crvptoi^raphv  Technologies,  and  An  Inventory  of 
Approaches  to  Authentication  and  Certification. 

The  Ottawa  conference  adopted  three  declarations  to  estab- 
lish principles  and  goals  and  provide  guidance  for  further 
OECD  work: 

■  The  Declaration  on  Protection  <f  Privacy  on  Global  Net- 
works reaffirms  the  importance  of  protecting  privacy,  recog- 
nizing that  the  principles  outlined  in  the  1980  OECD 
guidelines  continue  to  provide  an  international  foundation 
for  the  protection  of  privacy  on  any  medium  and  that  coun- 
tries should  work  together  and  with  the  private  sector  to 
ensure  their  elfective  implementation  in  an  open  and  global 
network  environment. 

■  The  Declaration  on  Consumer  Protec  tion  in  the  Context  of 
Electronic  Commerce  highlights  the  need  to  ensure  that  con- 
sumers who  participate  in  electronic  commerce  are  affoided 
a  transparent  and  effective  level  of  protection  for  electronic 
transactions. 

■  The  Declaration  on  Authentication  for  Electronic  Commerce 
states  the  ministers'  determination  not  to  discriminate  against 
the  authentication  approaches  taken  by  other  countries  and  to 
amend,  where  appropriate,  technology-  or  media-specific 
requirements  in  current  laws  or  policies  that  might  impede 
electronic  commerce. 

To  maintain  the  momentum  and  preserve  the  coordination  that 
was  launched  in  Ottawa,  it  was  decided  to  convene  a  working- 
level  meeting  approximately  1  year  later  to  as.sess  the  progress 
made  by  the  OECD,  other  international  organizations,  and  pri- 
vate sector  groups  on  the  issues  discussed  at  the  Ottawa  confer- 
ence. The  meeting  was  scheduled  to  be  held  in  Paris  in  October 
1999,  and  apart  from  OECD  activities,  some  time  was  to  be 
devoted  to  contributions  the  OECD  can  make  to  the  next  round 
of  trade  negotiations  in  view  of  the  fact  that  the  World  Trade 
Organization  (WTO)  ministers  were  scheduled  to  convene  a 
few  weeks  later. 

Another  major  conference  that  took  OECD  efforts  a  step  fur- 
ther was  organized  in  May  1999  by  the  White  House's  National 
Economic  Council  with  assistance  by  the  Departments  of  Com- 
merce, Labor,  and  Treasury;  the  National  Science  Foundation; 
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the  White  House's  Office  of  Science  and  Technology;  the 
Council  of  Economic  Advisers;  and  the  Small  Business  Admin- 
istration. Titled  "Understanding  the  Digital  Economy."  the  con- 
ference examined  not  only  information  services  and  technology 
but  also  digitally  delivered  services  and  software;  the  need  for 
new  data,  indicators,  and  tools;  and  the  development  of  a  plan 
for  future  research.  Specifically,  the  following  six  areas  were 
touched  on  by  speakers  at  the  conference: 

■  Operational  cliani>e.  Since  IT  has  the  potential  to  change  the 
structure  and  perfomiance  of  organizations  and  human 
enterprises,  in  what  ways  will  it  affect  relationships  within 
and  among  firms?  To  what  extent  and  under  what  conditions 
will  a  digital  economy  lead  to  new  organizational  cultures? 

■  Macrocconoinic  implications.  With  IT  playing  an  increas- 
ingly important  role  in  growth,  capital  investment,  and  other 
aspects  of  the  economy,  what  industry-level  and  economy- 
wide  investments  have  been  made  in  electronic  commerce, 
including  investments  in  IT  equipment  and  workers?  How 
pervasive  is  electronic  commerce  in  the  relationships  among 
businesses  and  between  businesses  and  consumers .' 

■  Market  striicliirc  and  competition.  What  are  the  relation- 
ships and  interactions  between  economic  characteristics  of 
information  technologies,  products,  and  services  and  the 
structure  and  competitiveness  of  markets?  How  do  producer 
investment  and  consumer  investment  in  the  Internet  and 
related  technologies  affect  market  structure  and  competition 
in  new  and  established  industries? 

■  /Acct^vv.  Since  the  growth  of  information  services  depends  on 
the  ability  of  businesses  and  consumers  to  participate,  what 
barriers  impede  the  diffusions  of  such  services  throughout 
the  economy .'  To  what  extent  does  IT  increase  or  decrease 
opportunities  for  economic  progress  for  individuals,  groups, 
and  geographic  areas? 

■  Small  hii.sine.s.s.  As  much  of  the  innovative  activity  in  IT 
appears  to  emanate  from  small  firms,  what  roles  do  start-ups 
and  small  firms  play  in  different  sectors  of  the  economy? 
How  and  to  what  extent  do  the  Internet  and  electronic  com- 
merce benefit  or  damage  small  and  medium-size  companies? 

■  Employment  and  the  workforce.  As  IT  and  communications 
technology  transform  both  the  global  economy  and  the  size 
and  composition  of  the  labor  force,  how  reliable  are  current 
models  for  projecting  the  labor  market  structure,  especially 
in  areas  where  technologies  are  changing  rapidly?  Are  there 
any  reliable  indicators  that  assess  labor  market  shortages  in 
technologically  oriented  occupations? 

The  Impact  of  Information  Services  and 
Information  Technology  on  Selected  Service 
Industries 

Virtually  every  sector  of  the  economy — manufacturing,  trans- 
portation, finance,  retail  and  wholesale  trade,  government,  and 
other  service  sectors — has  been  feeling  the  impact  of  informa- 
tion services  and  IT.  The  electronic  exchange  of  infomiation  is 
transforming  commercial  and  household  activities  and  is  accel- 


erating faster  than  expected.  It  also  is  affecting  the  interaction  t 

between  consumers  and  suppliers.  Professional  computers  and  j 

information  services  in  the  marketplace  provide  new  and  inno-  j 
vative  ways  by  which  businesses  can  become  more  closely 

acquainted  and  more  personal  with  the  client  base.  This  j 

dynamic  association  provides  companies  with  unbounded  capa-  ) 

bilities  to  expand  product  horizons  and  satisfy  the  unending  j 

needs  and  desires  of  consumers.  Following  are  thumbnail  i 

sketches  of  the  effect  IT  has  had  on  selected  service  industries,  t 

Direct  Marketing.    Domestic  and  international  direct  market- 
ing have  changed  dramatically  as  a  result  of  the  influence  of  IT. 
The  Internet  has  proved  to  be  a  valuable  tool  in  distribufing 
information  and  promoting  goods  and  services  to  a  mass  clien- 
tele and  potential  customers.  New  technology  also  allows  mar- 
keters to  test  new  on-line  advertising  campaigns  and  conduct 
consumer  feedback  surveys  regarding  new  products  and  ser- 
vices. The  interactive  capabilities  of  the  World  Wide  Web  allow  ^ 
companies  to  immediately  assess  the  effectiveness  of  these 
campaigns  rather  than  wait  for  quarterly  reviews  and  year-end 
figures.  In  addition,  technological  advances  in  graphics  allow  i 
consumers  to  see  realistic  images  from  many  different  angles,  | 
nearly  allowing  the  customer  to  "touch"  the  product.  Banner 
advertisements  and  pop-up  windows  allow  companies  to 
increase  revenues  and  cut  costs  through  efficient  advertising. 

Advances  in  IT  not  only  have  stretched  the  boundaries  of 
macromarketing.  reaching  an  increasing  number  of  consumers,  j 
but  also  have  paved  the  way  for  innovations  in  micromarketing, 
personalizing  companies"  relationships  with  their  clients.  The 
Internet  has  allowed  the  development  of  individual  client  pro- 
files through  on-line  questionnaires  and  consumer  surveys,  i 
These  profiles,  which  are  easily  accessible  through  internal  ^ 
databases,  allow  companies  to  focus  specific  advertising  cam- 1 
paigns  on  a  narrow  group  of  consumers  who  have  displayed'; 
certain  purchasing  preferences.  As  a  result,  the  advertising  and 
market  access  of  companies  is  essentially  boundless.  A  com-^ 
pany  with  well-developed  Internet  sales  can  in  essence  adver-  i  . 
tise  to  a  customer  an  item  that  is  very  similar  to  or  complements  }  i 
that  customer's  last  purchase.  Such  a  developed  knowledge  oft  ! 
an  extensive  customer  base  helps  reduce  the  cost  of  advertising*  ' 
media  such  as  fiyers.  catalogs,  and  handouts  by  focusing  on  a>j  : 
much  narrower  population  of  consumers.  'j 

Such  improvements  in  the  cost  and  management  of  elec-j 
Ironic  business  have  led  to  the  advent  of  a  multitude  of  cyber-' 
firms  within  Internet  cyberspace.  Priding  themselves  on  lowl'  i 
inventory,  virtual  office  space,  and  discounted  goods  and  ser-^  : 
vices,  those  companies,  by  eliminating  the  middleman,  are  fast' 
becoming  the  newest  and  most  profitable  followers  of  progress  ' 
in  the  electronic  information  society. 

Education  and  Training.    IT  has  allowed  significant  expan-^ 
sion  in  the  fields  of  education  and  training.  Through  IT,  services) 
and  programs  once  available  only  at  the  provider's  place  ol  i  < 
business  are  now  accessible  throughout  the  world.  Distance,  . 
teaching  through  faxes  and  teleconferencing  has  paved  the  way  i  ( 
for  a  surge  in  educational  opportunities.  Diplomas  and  ceilifi>  .  [ 
cates  can  be  earned  without  one  leaving  the  home,  and  down-  j 
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loadiible  classes  and  lessons  increase  the  convenience  and  com- 
palibility  of  a  student's  schedule.  This  makes  it  easier  for  peo- 
ple in  their  thirties  or  forties  who  want  to  further  their  education 
or  get  executive/management  or  technical  training  to  deal  with 
an  increasingly  competitive  business  world. 

Innovative  technological  tools  also  are  redefining  the  tradi- 
tional models  associated  with  training  and  hiring.  Electronic 
subinission  of  resumes  makes  the  selection  process  less  time- 
consuming  by  allowing  selection  criteria  to  be  more  defmitive 
and  customized,  while  expedited  enrollment  and  electronic 
payment  techniques  allow  more  efficient  service.  The  major 
obstruction  to  the  expansion  and  worldwide  acceptance  of  such 
services  is  the  lack  of  access  to  Internet  services  in  underdevel- 
oped and  developing  countries.  However,  as  twenty-tlrst- 
century  technology  continues  to  grow  and  expand  into  new 
markets,  this  barrier  will  soon  be  overcome. 

Entertainment.  IT  has  contributed  significantly  to  growth  in 
the  entertainment  sector,  and  the  Internet  in  particular  is  playing 
a  major  role  in  marketing.  Record  companies  as  well  as  retailers 
have  Web  sites  where  consumers  can  browse  titles,  listen  to  sam- 
pled music,  and  purchase  titles  on-line.  Other  sites  permit  cus- 
tomers to  select  specific  titles  and  create  a  set  for  computer 
download  or  a  customized  compact  disc.  However,  as  a  result  ot 
increased  Internet  traffic  and  the  popularity  of  data  transfer, 
Internet  piracy  has  become  a  major  problem  for  the  industry, 
which  has  taken  significant  steps  against  Internet  site  holders 
that  offer  illegal  downloads.  To  curb  copyright  infringement, 
retailers  have  considered  charging  minimal  prices  while  offering 
extensive  title  databases  as  incentives  for  on-line  music  sales. 

Financial  Services.  As  IT  budgets  for  banks  continue  to  rise. 
E-banking  and  E-commerce,  which  include  payment  mecha- 
nisms, present  the  greatest  challenge  to  and  opportunity  for  the 
commercial  banking  industry.  Engaged  in  a  race  to  build  a  bank- 
centric  electronic  payments  infrastructure,  banks  are  poised  to 
solidify  their  premier  role  as  a  payment  proces.sor  for  the  global 
economy.  They  also  are  offering  to  facilitate  interactive  banking 
by  allowing  customers  to  monitor  account  activity,  transfer 
funds,  pay  bills,  and  send  E-mail  to  customer  service.  On  the 
securities  side  they  are  gearing  up  to  provide  customers  with  the 
tools  needed  to  make  investment  decisions  such  as  trading  in 
stocks,  bonds,  and  mutual  funds.  Harnessing  technology  to 
profitably  serve  their  cu.stoniers  will  be  the  banks"  main  concern 
in  the  future. 

Health  Care.  Telemedicine  has  been  one  of  the  most  impor- 
tant applications  of  IT  in  the  health  care  services  sector. 
Through  technology,  health  care  can  be  provided  even  over  vast 
distances.  This  allows  the  transmission  of  basic  patient  data 
through  computer  networks  as  well  as  images  such  as  x-rays, 
ultrasound,  and  magnetic  resonance  and  makes  possible  con- 
sultations with  medical  specialists  and  patient  interviews. 

Telemedicine's  chief  benefit  is  that  it  eliminates  the  need  for 
the  physician  and  patient  to  be  in  the  same  geographic  region. 
U.S.  hospitals,  managed  care  firms,  physician  groups,  and  other 
providers  have  recognized  the  commercial  benefits  that  can  be 


realized  by  olfering  such  services,  especially  in  rural  sections  of 
the  United  States  and  developing  countries,  where  they  are  well 
suited  to  providing  a  cost-effective  alternative  to  the  mainte- 
nance of  expensive  medical  facilities. 

Professional  Services.  IT  has  the  polenlial  to  achieve  new 
levels  of  productivity,  reducing  the  costs  and  improving  the 
profitability  of  professional  service  providers  such  as  archi- 
tects, engineers,  accountants,  and  attorneys.  It  will  enhance  the 
way  service  providers  perform  their  professional  responsibili- 
ties with  clients  and  the  way  they  communicate  with  col- 
leagues. Furthermore,  it  permits  providers  of  services  and 
potential  customers  to  efficiently  find  each  other  through  Inter- 
net search  engines  and  reterral  services.  The  Interne!  also 
allows  increased  levels  of  customer  service  and  customer  inter- 
action by  creating  new  opportunities  for  the  customer  to  com- 
municate directly  with  the  service  provider.  Internal  integration 
through  IT  will  ensure  that  all  the  necessary  elements  of  the 
organization  will  receive  pertinent  information  relevant  to 
client  service,  allowing  critical  data  to  be  stored  digitally  in  for- 
mats that  permit  instantaneous  retrieval  and  transmission. 

Publishing.  IT  has  paved  the  way  for  substantial  t)pp(Mtuni- 
ties  in  the  publishing  industry.  Assuming  that  copyright  protec- 
tion is  obtained  for  the  material,  t)n-line  publishing  reduces  the 
cost  of  reproducing  manuscripts,  documents,  and  bound  works 
by  eliminating  the  capital  associated  with  printing  and  binding, 
advertising  and  distribution,  and  inventory  costs.  It  also  enables 
publishers  to  offer  supplementary  services  to  their  customers, 
such  as  the  convenience  of  making  purchases  from  the  home. 
Another  service  that  has  flourished  is  electronic  versions  of 
newspapers.  According  to  the  Newspaper  Association  of  Amer- 
ica, the  number  of  newspapers  providing  on-line  services  has 
doubled  in  the  last  3  years.  One  of  the  most  popular  and  prof- 
itable services  offered  by  these  newspapers  is  the  publication  of 
on-line  classified  products. 

Retailing.  Retailing  on  the  Internet  promises  to  greatly  bene- 
fit consumers  and  businesses,  since  it  will  allow  retailers  to 
reach  their  customers  and  suppliers  at  a  relatively  low  cost.  The 
resulting  low  prices  for  goods  and  services,  along  with  the 
development  of  search  engines  that  will  be  able  to  find  mer- 
chandise on  the  Internet  at  the  lowest  quoted  price,  will  benefit 
the  consumer  directly.  Apart  from  the  price  factor,  convenience 
is  an  important  element  of  the  electronic  age,  allowing  con- 
sumers to  comparison  shop  without  leaving  home. 

Some  catalog  retailers,  however,  are  proceeding  cautiously 
in  the  use  of  the  Internet  by  advertising  their  merchandise  on 
the  Internet  but  providing  an  800  telephone  number  for  cus- 
tomer orders.  Some  reasons  for  this  hesitancy  include  a  concern 
that  it  might  decrease  their  catalog  .sales  and  the  perception  that 
going  through  a  catalog  is  more  .satisfying  to  the  customer  than 
viewing  a  Web  site.  Other  retailers  are  reluctant  to  devote  more 
resources  to  the  Internet  until  they  feel  more  confident  of  con- 
sumer interest  in  the  medium.  Some  international  retailers  must 
analyze  their  pricing  and  exclusivity  arrangements  with  their 
affiliates.  In  response  to  this  hesitancy  by  businesses  and  their 
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customers,  the  private  sector  and  the  government  are  working 
together  to  improve  the  rehabiHty  of  Internet  transactions  and 
tackle  issues  such  as  privacy  and  security  and  encryption  and 
authentication  certification. 

Transportation  and  Travel.  On-line  services  have  greatly 
expanded  and  transformed  the  transportatit)n  industry.  Airlines 
have  developed  or  become  aligned  with  on-line  service 
providers  to  allow  travelers  to  plan  itineraries  and  book  flights 
on-line.  Through  these  systems,  travelers  are  also  able  to  rent 
cars  and  secure  hotel  reservations  before  aniving  at  their  desti- 
nations. Corporations  that  wish  to  advertise  special  weekly  dis- 
counts and  travel  programs  to  on-line  clients  can  relay  tho.se 
materials  to  potential  customers  through  E-mail  databases. 
Since  reservations  are  made  directly  with  airline  and  rental 
agencies  through  Web  sites,  costs  are  dramatically  reduced 
through  the  bypassing  of  associated  advertising  and  personnel. 
Cyberspace  has  helped  develop  the  market  of  the  local  and 
national  tourism  industries.  The  Web  sites  of  these  industries 
can  provide  travelers  with  train  schedules,  road  maps,  and  lists 
of  restaurants  and  even  golf  courses.  This  capability  allows 
travelers  to  develop  more  complex  and  accurate  itineraries 
before  talking  to  a  travel  agent. 

Recent  advances  in  IT  have  allowed  expansion  in  the  ship- 
ping and  air  transportation  industry.  Freight  companies  such  as 
UPS.  DHL,  and  Federal  Express  have  developed  Web  sites  that 
serve  as  important  resources  for  small  exporters  who  rely  on 
expedited  and  reliable  yet  cost-effective  shipping.  Package 
identification  tags  enable  users  to  track  shipped  items,  ensuring 
certifiable  delivery  of  goods.  Ocean  carriers,  railroads,  and 
trucking  tlrms  have  developed  Web  sites  and  use  computer- 
generated  documentation.  Critical  to  delivery  time  is  the  speed 
at  which  goods  can  pass  customs.  IT  has  allowed  freight  com- 
panies to  .send  airway  bills,  ocean  bills  of  lading,  and  vessel 
manifests  for  customs  clearance  electronically  before  a  ship- 
ment arrives  at  its  destination,  saving  a  significant  amount  of 
time. 

Wray  O.  Candilis,  LIS.  Department  of  Commerce.  Office  of 
.Service  Industries.  (202)  482-0339.  September  1999. 
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Computer  Equipment 

INDUSTRY  DEFINITION  Computer  equipment  includes  computer 
systems,  peripherals,  and  networking  equipment  (SIC  3571,  3572,  3575,  3577). 
Computer  parts  are  not  included  under  product  shipments  and  trade  data,  and 
computer  modems  (SIC  3561)  are  not  included  under  product  shipments. 


GLOBAL  INDUSTRY  TRENDS 


The  computer  equipment  industry's  entrance  into  the  twenty- 
first  century  has  been  characterized  by  the  continued  globaliza- 
tion of  the  industry  and  the  convergence  ot  information 
technologies.  For  computer  equipment  companies  to  compete 
and  survive  in  a  quickly  evolving  industry,  maintain  market 
^hare.  and  expand  their  global  presence,  industry  players  must 
rapidly  devise  and  adopt  new  business  strategies  to  keep  up 
with  emerging  trends.  At  the  turn  of  the  century,  computer 
equipment  firms  are  facing  many  challenges,  including  short- 
•iied  product  life  cycles,  concern  about  overhead  cost  require- 
ments, intense  f»rice  competition,  and  the  convergence  of 
iraditionaily  distinct  markets  and  technologies  as  the  industry 
enters  a  more  networked  world.  If  they  are  strategically  lever- 
aged, these  challenges  can  present  opportunities  to  industry 
players  that  can  ultimately  offer  more  computing  alternatives  to 
intormation  technology  end  users  at  a  lower  cost. 

Continued  Globalization  of  Production 

As  the  computer  equipment  industry  has  become  more  global, 
calculating  a  precise  figure  for  each  supplier  nation's  share  of 
production  and  exports  has  become  increasingly  difficult,  since 
the  final  products  involve  many  multinational  assembly  and 
production  operations  and  alliances.  The  U.S. -based  industry 
was  the  leader  in  worldwide  manufacturing  of  computer  equip- 
ment in  1998  (the  most  recent  year  for  which  data  are  avail- 
able), accounting  for  29  percent  of  global  production,  followed 
by  Japan  and  Taiwan.  Japan  and  the  United  States  alone  repre- 
sented half  of  that  production.  Computer  equipment  companies 
in  many  principal  supplier  nations  are  continuing  to  increase 
their  offshore  production  and  assembly  of  key  components.  For 
example,  in  1998,  89  percent  of  Taiwan's  desktop  personal 
computers  (PCs)  and  37  percent  of  its  motherboards  were  pro- 


duced offshore  in  China.  Malaysia,  Thailand,  and  the  Philip- 
pines, where  production  costs  are  much  lower.  China  has 
emerged  as  the  sixth  largest  computer  manufacturing  country  in 
the  world,  and  some  experts  expect  that  nation  to  account  for 
more  than  half  the  PCs  manufactured  worldwide  by  2004. 

Globalization  of  business  activity  also  results  from  contin- 
ued investment  across  geographic  boundaries.  According  to  the 
Bureau  of  Economic  Analysis,  the  U.S.  computer  and  office 
equipment  industry's  overseas  investment  position  fluctuated 
between  1994  and  1996.  The  level  of  U.S.  investment  activity 
then  began  to  increase,  totaling  .$17.8  billion  by  1998  (the  most 
recent  data  available),  a  7  percent  increase  over  1997.  Europe, 
Canada,  and  Mexico  together  were  the  recipients  of  roughly  40 
percent  of  this  investment  activity  in  1998.  Although  data  are 
not  available  for  all  countries  and  regions,  many  industry  ana- 
lysts believe  that  much  of  the  remaining  overseas  investment 
occurred  in  Asia  because  of  that  region's  lower  labor  and  over- 
head costs  of  manufacturing. 

In  1998,  U.S.  direct  investment  activity  abroad  in  the  computer 
and  office  equipment  industry  was  over  six  times  greater  than  for- 
eign direct  investment  in  the  U.S. -based  industry,  which  totaled 
$2.7  billion.  The  level  of  foreign  investment  in  the  United  States 
actually  decreased  25  percent  compared  with  1997.  In  1997,  the 
operations  of  affiliates  of  foreign  fums  in  the  United  States  pro- 
duced $9.6  billion  worth  of  computer  and  business  equipment. 
Subsidiaries  of  parents  in  the  European  and  Asia-Pacific  regions 
accounted  for  44  percent  and  .^9  percent  of  that  total,  respectively. 

Shift  to  Contract  Manufacturing 

The  traditional  supply  chain  structure  of  computer  equipment 
manufacturers  is  changing  quickly.  In  light  of  the  shortened  life 
cycles  of  today's  products  compared  with  the  cost  of  develop- 
ing and  manufacturing  new  technology,  computer  equipment 
companies  have  balanced  their  assets  carefully  to  shorten  their 


Computer  Equipment  27-1 


products'  time  to  market  while  keeping  burdensome  overhead 
and  operational  costs  down.  Many  traditional  original  equip- 
ment manufacturers  (OEMs)  and  start-up  companies  in  the 
computer  equipment  industry  have  been  outsourcing  some  of 
their  production  to  contract  electronics  manufacturers  (CEMs) 
that  already  have  low-cost  manufacturing  plants  in  the  United 
States  and  overseas  at  key  regional  hubs.  Outsourcing  of  pro- 
duction has  enabled  them  to  devote  more  time  to  developing 
next-generation  products  and  keep  up  with  cutting-edge  high- 
technology  trends. 

This  wide-scale  adoption  of  a  new  manufacturing  strategy 
has  led  to  an  acceleration  of  CEM  production  within  the  OEM 
supply  chain  and  is  exemplified  by  the  record  number  of  OEM 
divestitures  of  assembly  operations,  manufacturing  plants,  and 
repair  facilities  in  1999.  As  of  July  1999,  there  were  at  least  13 
major  OEM  divestitures.  Industry  experts  expected  this  number 
to  exceed  30  by  the  end  of  1999,  compared  with  24  in  1998  and 
13  in  1997.  The  CEM  industry  is  growing  at  a  rate  of  almost  25 
percent  a  year,  and  contractors  are  accounting  for  a  greater  per- 
centage of  OEMs'  costs  of  goods  sold.  Based  on  International 
Data  Corporation  (IDC)  estimates,  revenues  in  the  worldwide 
market  for  outsourcing  services  covering  networking  equip- 
ment and  desktop  PCs  reached  $14.3  billion  in  1998,  an 
increase  of  $2  billion  over  1997.  By  2003,  the  outsourcing  mar- 
ket is  expected  to  more  than  double,  reaching  $30.7  billion. 

This  trend  will  continue  in  the  years  to  come  as  CEMs  are 
increasingly  integrated  into  the  OEM  supply  chain.  According 
to  a  Bear  Steams  Electronics  manufacturing  services  and  supply- 
chain  poll.  90  percent  of  the  leading  and  emerging  OEMs,  with 
costs  of  goods  sold  between  $10  billion  and  $50  billion,  plan  to 
increase  their  alliances  with  CEMs.  Some  of  the  OEMs  polled 
stated  that  they  may  outsource  as  much  as  50  percent  of  their 
final  product.  Their  greater  use  of  outsourcing  will  put  pres- 
sure on  middle-tier  OEMs,  those  with  revenues  of  $1  billion  or 
less,  to  do  the  same  thing  to  stay  competitive.  CEMs  also  are 
diversifying  their  responsibilities  within  the  OEM  supply 
chain.  In  addition  to  their  traditional  assembly  operations, 
CEMs  are  increasingly  involved  in  design  and  support  ser- 
vices. By  2002,  Dataquest,  a  market  research  firm,  predicts 
that  the  traditional  channel  assembly  method  of  building  PCs 
will  account  for  no  more  than  8  percent  of  total  production  in 
the  industry. 

Fierce  Competition  and  Accelerated 
Performance 

The  year  1999  also  witnessed  the  continuation  of  the  long-term 
trend  in  technology  breakthroughs  and  price  declines  across  the 
broad  spectrum  of  computers.  The  release  of  Apple's  Power- 
Mac G4,  containing  the  equivalent  of  the  first  supercomputer  on 
a  chip  that  is  capable  of  operating  at  up  to  one  gigatlop.  sig- 
naled convergence  between  high-performance  computing  and 
desktop  computing.  Price  competidon  was  particularly  severe 
in  low-end  PCs.  enabling  more  people  to  replace  old  systems  or 
purchase  more  than  one  computer  for  a  household.  The  perva- 
sive price  erosion  in  this  systems  area  has  placed  pressure  on 
the  U.S.  computer  equipment  industry  to  balance  its  pricing 
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strategy  with  the  need  to  develop  new  technologies  before  its 
competitors  do.  Although  there  is  increased  global  demand  for 
PCs  because  of  cheaper  prices  for  these  systems,  the  growth 
rate  for  PC  unit  shipments  has  greatly  surpassed  the  dollar  value 
of  the  PCs  being  shipped.  According  to  IDC.  continuing  price 
pressure  was  expected  to  slow  PC  dollar  growth  to  less  than  7 
percent  in  1999.  while  the  growth  of  shipments  was  forecast  to 
average  19  percent. 

Convergence  of  information  Technologies 

The  rapid  convergence  of  computing,  telecommunications, 
information  appliances,  and  the  Internet  is  transforming  home- 
and  corporate-based  consumer  demand  for  information  tech- 
nology products.  Homes,  educational  institutes,  businesses,  and 
the  public  sector  will  become  more  networked  through 
increased  use  of  intranets  and  extranets.  enabling  them  to 
increase  efficiency  and  drive  costs  down.  Intranets  are  com-  i 
puter  networks  that  allow  organizations  to  make  internal  ; 
resources  available  to  their  employees  by  using  familiar  Inter- 
net clients  such  as  Web  browsers,  while  extranets  are  intranets  i 
that  businesses  open  selectively  to  their  suppliers,  customers,  !: 
or  strategic  partners.  More  businesses,  particularly  small  to 
medium-size  enterprises,  will  go  on-line  to  meet  their  cus-  ^  i 
tomers"  needs  through  extranets  or  through  the  development  of  f 
electronic  commerce  strategies.  Extranets  will  enable  compa-  ij 
nies  to  streamline  their  business-to-busiiiess  transactions  by 
speeding  delivery  times,  orders,  and  payments;  extend  their  ser-  : ; 
vices  for  customers;  and  allow  real-time  information  sharing 
along  their  supply  chains. 

There  is  a  plethora  of  new  products  and  services  that  allow  ^ 
users  to  become  less  reliant  on  the  PC.  Users  are  beginning  to  j 
shift  away  from  desktops  and  laptops  to  handhelds.  wearable  c 
computers,  pagers,  and  cell  phones  that  can  perform  some  of  i 
the  traditional  functions  of  a  desktop  model  but  offer  greater  ,  i 
convenience.  Users  increasingly  are  demanding  technologies  j  ■ 
that  can  perform  the  functions  of  data  synchronization,  data  ,  i 
storage,  and  scheduling.  The  advent  of  higher  bandwidth  will 
accelerate  the  mobile  computing  age.  providing  users  with  i  • 
more  flexibility  in  the  ways  they  access  shared  information  and  t 
synchronize  and/or  store  data.  | 

The  Year  2000  Problem  j' 

According  to  IDC,  the  global  costs  for  fixing  the  year  2000  I  ' 
(Y2K)  problem,  including  spending  on  internal  and  external  ^ 
services  and  hardware  and  software  purchases  and/or  upgrades,  , 
could  reach  a  cumulative  $297  billion  by  the  end  of  2001 .  Most  ill 
large  coiporations  worldwide  addressed  the  issue  in  1998  and;;.  \ 
1999.  Despite  predictions  that  the  Y2K  problem  would  generate  iifi 
skyrocketing  revenues  for  information  technology  vendors,  i  ' 
actual  spending  on  Y2K-related  projects  was  marginal  at  a  i 
global  level.  Based  on  IDC  reporting,  worldwide  spending  on 
Y2K  peaked  in  1998.  with  Y2K  projects  accounting  for  only  6 
percent  of  total  worldwide  information  technology  (IT)  spend- , 
ing.  In  that  year,  purchases  and/or  upgrades  of  hardware 
devices  represented  1 1  percent  of  the  global  Y2K  spending  ( 
budget,  reaching  $10.04  billion.  That  figure  was  expected  to ;  | 


decrease  to  $9.44  billion  by  ol  the  end  ol  1 999  and  then  decline 
56  lUMcent  to  $4.2  billion  by  the  end  ol  the  year  2()()().  Many 
small  to  medium-si/,e  enterprises  and  less  developed  economies 
that  have  been  grappling  with  fmancial  and  resource  constraints 
may  delay  purchasing  new  equipment  until  the  elTects  ol  the 
Y2K  problem  are  more  clearly  t'elt  and  understood. 

Asian  Financial  Crisis 

The  financial  crisis  that  plagued  many  Asian  economies  and 
adversely  alTccted  the  rest  of  the  world  in  1997  and  1998  is  sub- 
siding, and  economies  are  recovering.  Although  spending  on 
large-scale  systems  that  require  high  capital  investment  may 
have  declined  in  1999,  growth  in  the  lower-end  segments 
should  iiave  otTset  those  budget  cutbacks.  Rising  demand  for 
PCs  in  the  Asia-Pacific  region  translated  into  revenue  growth 
compared  with  the  previous  year,  according  to  IDC.  During  the 
second  quarter  of  1999,  PC  sales  in  that  region  increased  18 
percent  over  the  first  quarter,  and  unit  sales  grew  by  34  percent 
over  the  same  quarter  in  1998.  The  fastest-growing  PC  markets 
in  the  region  were  South  Korea  and  Taiwan.  Falling  PC  prices 
j  and  low  PC  penetration  will  drive  consumer  interest  in  PCs  in 
the  future.  IT  spending  in  the  Asia-Pacific  region  is  expected  lo 
grow  8  percent  annually  from  $143  billion  in  1997  to  $21?  bil- 
lion by  2002.  China,  South  Korea,  India,  and  Australia  are 
expected  lo  be  the  fastest-growing  IT  markets  in  the  region. 

Investment  in  the  development  of  a  more  sophisticated  IT 
infrastructure  has  been  considered  integral  to  economic  recov- 
ery and  international  competitiveness  for  these  ct>untries" 
industries.  For  example,  Singapore  continues  to  be  among  the 
highest  IT  spenders  in  the  world,  allocating  3  percent  of  its 
1999  gross  national  product  to  IT  investment.  The  government 
of  Singapore  budgeted  $205  million  for  the  implementation  of 
IT  projects  in  schools  and  tertiary  institutions  in  1998.  In  Thai- 
land, by  1999  the  number  of  Internet  users  was  expected  to 
grow  50  percent.''This  increasing  demand  for  the  use  of  Internet 
services  will  stimulate  demand  for  networking  products.  U.S. 
computer  equipment  manufacturers  are  in  a  good  position  to 
lake  advantage  of  these  investment  and  business  opportunities 
in  light  of  their  strength  in  the  production  and  marketing  of 
computer  hardware  and  networking  equipment. 

DOMESTIC  TRENDS 


Increased  Mergers  and  Acquisitions 

The  need  to  stay  competitive  is  the  driving  force  behind  the 
U.S.  computer  equipment  industry's  continued  trend  toward 
consolidation.  To  stay  ahead  of  their  rivals,  companies  in  many 
high-tech  sectors  are  continuously  seeking  cash  infusions  and 
cutting-edge  product  innovations.  To  meet  these  competitive 
challenges,  they  are  turning  more  and  more  to  mergers  and 
acquisitions  as  a  viable  means  for  growth  and  development.  The 
acquisition  option,  no  longer  the  realm  of  only  large  public  cor- 
porations, increasingly  has  become  the  preferred  liquidity  route 
tor  many  small  private  enterprises.  Leading  this  trend  are  U.S. 
computer  manufacturers.  According  to  Broadview,  a  global 


investment  bank  that  focuses  on  high-tech,  communications, 
and  media  industries,  there  were  337  mergers  and  acquisitions 
in  the  North  American  hardware  industry  in  1998.  While  this 
number  represented  a  decline  of  14.5  percent  from  the  previous 
year,  the  value  of  those  transactions  increased  8.2  percent  to 
$52.7  billion.  In  the  first  half  of  1999,  there  were  242  transac- 
tions totaling  $73.7  billion,  almost  double  the  value  of  transac- 
tions in  the  same  time  period  in  1998.  Examples  of  these  major 
transactions  include  EMC's  $952  million  acquisition  of  Data 
General,  IBM's  $810  million  purchase  of  Sequent  Computer 
Systems  and  its  $240  million  deal  for  Mylex  Corporation,  and 
Cisco  Systems'  acquisitions  of  Cerent  Corporation  and  Net- 
works, Inc.,  for  a  total  of  $7.4  billion. 

Continued  Diversification 

Intense  competition  n\so  has  prompted  many  computer  manu- 
facturers to  diversify  their  products  and  change  their  business 
models.  For  example,  several  firms  have  shifted  from  being 
exclusively  PC  manufacturers  to  being  broader-based  systems 
suppliers.  Some  manufacturers  have  continued  to  move  beyond 
hardware  production  into  areas  such  as  computer  and  informa- 
tion services,  software  development,  and  the  use  of  the  Internet 
for  electronic  commerce,  where  the  profits  are  larger  and  the 
potential  for  sales  growth  is  greater.  For  example,  IBM  has  long 
recognized  that  hardware  sales  are  no  longer  its  main  growth 
engine.  Its  services  revenues  went  from  $16  billion  in  1996  to 
$23.4  billion  in  1998  and  now  account  for  29  percent  of  total 
sales  and  17  percent  of  profits.  Today,  half  of  IBM's  290,000 
employees  are  involved  in  this  services  business.  In  responding 
to  these  market  changes,  other  companies  have  taken  a  very 
broad  view  of  the  global  IT  business.  Gateway  2000,  for  exam- 
ple, recently  became  an  Internet  service  provider  (ISP)  as  well 
as  a  PC  vendor,  while  several  of  its  competitors  have  linked  up 
with  ISPs  to  sell  their  products. 

Increased  Technology  and  Production 
Agreements  between  Rivals 

Efforts  to  cut  costs  have  spawned  technology  and  production 
agreements  between  traditional  computer  industry  -ivals.  These 
agreements  benefit  both  parties  by  giving  each  one  access  to  the 
strengths  of  the  other.  A  prime  example  is  Dell  Computer's  $16 
billion  agreement  with  IBM.  This  pact  gives  Dell  access  to 
IBM's  rich  storehouse  of  technological  know-how.  In  return. 
IBM  benefits  by  having  its  OEM  business  supply  Dell  with 
storage  products,  semiconductors,  and  other  parts  and  gains 
access  to  the  knowledge  behind  Dell's  coveted  build-to-order 
process. 

Shipments  Bolstered  by  Domestic  Demand 

Strong  domestic  demand  helped  product  shipments  of  the  U.S. 
computer  equipment  industry  increase  nearly  9  percent  to 
$84.3  billion  in  1997  (the  most  recent  data  available),  accord- 
ing to  data  from  the  U.S.  Bureau  of  the  Census.  Computer  sys- 
tems remained  the  mainstay  of  the  U.S. -based  computer 
equipment  industry,  accounting  for  approximately  65  percent 
of  total  product  shipment  value  (see  Figure  27-1 ),  and  should 
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FIGURE  27-1 

continue  to  dominate  its  output  in  tlie  future.  Severe  price  com- 
petition and  lower  demand  continued  to  batter  shipments  of 
storage  devices,  whicii  managed  only  a  2.2  percent  increase. 
After  reaching  an  all-time  low  in  1996.  terminal  production 
rebounded  with  15.4  percent  growth  but  still  amounted  to  only 
around  $1.5  billion.  Shipments  of  peripherals  not  elsewhere 
classified,  of  which  printers  and  networking  equipment  are 
important  products,  increased  an  impressive  30.8  percent 
between  1996  and  1997. 


The  U.S.  computer  equipment  market  remained  vibrant 
throughout  1998.  growing  9  percent  from  the  previous  year  to 
an  estimated  $116  billion.  It  was  expected  to  increase  6  percent 
to  reach  $123  billion  by  the  end  of  1999.  Business  spending  to 
address  the  Y2K  problein  continued  to  drive  demand  in  1999 
but  reportedly  had  less  of  an  effect  than  it  did  in  the  previous 
year.  Other  factors  that  drove  demand  were  increased  use  of  the 
internet  and  the  building  of  corporate  intranets.  Low-priced  PCs 
and  easy  accessibility  to  the  internet  also  increased  consumer 
demand.  Dell  reported  exceptionally  strong  consumer  sales  and 
noted  that  shipments  to  nonbusiness  users  in  the  United  States 
were  up  100  percent  in  midyear  1999  compared  with  the  same 
period  in  1998. 

Floundering  Trade 

Sluggish  overseas  markets,  particularly  in  Asia,  caused  U.S. 
computer  equipment  industry  exports  to  drop  8.5  percent  to 
$21.2  billion  in  1998  (see  Table  27-1 ).  This  was  the  first  time 
industry  exports  actually  declined  during  the  1990s.  Computer 
systems  shipments  dropped  at  a  much  faster  rate  than  did  those 
of  peripherals  ( 10  percent  versus  only  2  percent).  On  a  regional 
basis,  western  Europe  and  the  North  American  Free  Trade 
Agreement  (NAFTA)  countries  remained  the  principal  export 
markets,  accounting  for  34.8  and  23.4  percent  of  the  total, 
respectively  (see  Table  27-2).  With  an  18  percent  average 
annual  growth  rate  between  1992  and  1998,  Latin  America 
posted  the  largest  increase  in  demand  (see  Figure  27-2). 
Canada,  Japan,  and  the  United  Kingdom,  while  remaining  the 
top  destinations  for  exports,  experienced  declines  in  computer 
exports.  By  contrast,  U.S.  exports  to  the  Netherlands  and  Ger- 
many increased. 

Imports  of  computer  equipment  totaled  $44  billion  in  1998,  a 
2. 1  percent  decrease  from  the  level  in  1997.  Even  with  that  drop. 


~'2,  3575,  3577)  Trends  and  Forecasts 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00" 

Industry  Data 

Value  of  shipments'" 

61,969 

64,374 

73,345 

86,078 

97,592 

105,700 

116,300 

122,100 

131,900 

10.0 

5.0 

8.0 

7.8 

Total  employment  (thousands) 

221 

211 

201 

210 

221 

246 

251 

238 

233 

2.0 

-5.2 

-2.1 

1.3 

Production  workers  (thousands) 

74.2 

73.9 

75.8 

78.9 

83.4 

101 

106 

105 

103 

5.0 

-0.9 

-1.9 

5.4 

Average  hourly  earnings  (S) 

12.26 

12.77 

13.67 

13.49 

14.84 

16.02 

Capital  expenditures 

2,137 

2,045 

1,907 

1,902 

2,684 

3,288 

Product  data 

Value  of  shipments^  ^ 

49,900 

53,254 

60,643 

76,344 

77,503 

84,300 

92,800 

97,400 

105,200 

10.1 

5.0 

8.0 

7.9 

Trade  data^ 

Value  of  imports 

21,783 

25,593 

29,027 

33,618 

39,306 

44,975 

44,015 

47,320 

50,150 

-2.1 

7.5 

6.0 

6.3 

Value  of  exports 

14,941 

15,367 

17,580 

19,647 

21,439 

23,175 

21,202 

21,290 

23,000 

-8.5 

0.4 

8.0 

1.8 

'  Estimate  except  imports  and  exports. 
^  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

'"  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
^  These  data  are  for  computers  and  peripherals,  excluding  parts. 

Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  27-2:    U.S.  Trade  Patterns  in  Computer  Equipment^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

4,964 

23 

NAFTA 

4,671 

11 

Latin  America 

2,294 

11 

Latin  America 

20 

0 

Western  Europe 

7,385 

35 

Western  Europe 

3,433 

8 

Uci pci  1 1/ 1 1 1 1  Itrotj  CljtJ M U 1 1 1      rAI  ca 

3  616 

17 

1  a  ri3  n /("  h  1  n  oc  o  Fr'nnr^  m  ii"  Aros 
J ci (Jd  1 1/ V>  1  M  [  1  Coc  CUDI  )UI  1  1       rAi  cd 

1 6  875 

OO 

Other  Asia 

1,623 

8 

Other  Asia 

18,064 

41 

Rest  of  world 

1,319 

6 

Rest  of  world 

952 

2 

World 

21,202 

100 

World 

44,015 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

3,879 

18 

Japan 

9,333 

21 

Japan 

2,059 

10 

Singapore 

9,282 

21 

United  Kingdom 

1,948 

9 

Taiwan 

4,677 

11 

Netherlands 

1,528 

7 

Mexico 

3,596 

8 

Germany 

1,421 

7 

Malaysia 

3,007 

7 

'  SIC  3571,  3572,  3575,  3577. 

■'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'Values  may  not  sum  to  total  due  to  rounding. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


imports  in  1998  had  doubled  since  1992.  Asia  remained  the  pre- 
dominant regional  source  of  these  imports,  while  Japan  contin- 
ued slightly  ahead  of  Singapore  as  the  leading  country  of  origin 
(see  Tables  27-1  and  27-2).  Benefiting  from  its  NAFTA  ties. 
Mexico  is  the  only  nation  among  the  top  five  suppliers  that 
increased  its  shipments  to  the  United  States  in  1998.  At  that  rate 
of  growth,  Mexico  was  expected  to  overtake  Taiwan  and  become 
the  third  largest  supplier  of  U.S.  computer  equipment  imports  by 
the  end  of  1999.  Contributing  to  the  value  of  imports  is  trade 
between  U.S.  subsidiary  operations  overseas  and  parent  compa- 


nies in  the  United  States.  Imports  have  continued  to  outpace 
exports,  resulting  in  a  U.S.  computer  equipment  trade  deficit  that 
reached  .$22.8  billion  in  1998.  This  was  the  first  time  the  deficit 
total  was  larger  than  the  export  value  in  the  same  year. 

Concentration  in  Manufacturing  and  Changes 
in  Distribution 

Computer  equipment  pn)duction  in  the  United  States  is  concen- 
trated primarily  in  the  west  and  the  northeast,  according  to  the 
1997  Census  of  Manufacturing  (see  Figure  27-3).  California 
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Computer  Equipment  Manufacturing 
Establishments  in  the  United  States 
in  1997' 

(number  of 
establishments) 
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'Establishments  with  more  than  100  employees  are  from  states  that  are  nondisclosures 
Source  Annual  Survey  of  Manufacturers,  U  S  Department  of  Commerce,  Bureau  of  the 
Census 
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acciuintcd  lor  almost  40  percent  of  these  production  sites,  and 
Texas  was  a  distant  second  with  7  percent,  followed  by  New 
York,  Massachusetts,  and  Pennsylvania. 

r:5uild-to-order  (BTO)  and  direct  sales  over  the  telephone  and 
the  Internet  have  revolutionized  the  manner  in  which  U.S.  com- 
puter equipment  manufacturers  operate.  First  pioneered  by  Dell 
Computer,  these  processes  are  being  emulated  throughout  the 
computer  equipment  industry  and  are  rapidly  replacing  tradi- 
tional distribution  channels.  The  BTO  model  owes  a  large  part 
of  its  success  and  widespread  adoption  to  connectivity  and  the 
internet.  The  use  of  the  Internet  as  a  strategic  tool  has  become  a 
catalyst  for  change  in  the  computer  equipment  industry  in 
which  inventory  control,  manufacturing,  distribution,  and  con- 
sumption are  all  part  of  a  continuous  process.  Companies,  such 
as  Dell  and  Gateway,  that  recognized  this  early  continue  to  out- 
perform suppliers  that  were  slower  to  act.  Dell's  use  of  elec- 
tronic commerce  brings  in  about  $6..*^  billion  annually,  or 
roughly  30  percent  of  all  of  its  sales. 

Reversal  of  Employment  Trend 

Total  and  production  worker  employment  in  the  U.S. -based 
computer  industry  grew  for  the  fourth  straight  year  in  1998. 
After  1994.  an  estimated  .'iO.OOO  new  employees  were  added  to 
the  industry's  labor  force,  more  than  60  percent  of  whom  were 
production  workers.  This  growth  was  tied  to  the  strength  of  the 
overall  economy  and  to  healthy  domestic  demand  for  computer 
products.  The  growth  of  production  workers  in  relation  to  total 
employment  parallels  the  industry's  increased  reliance  on  the 
Internet  and  BTO  processes.  By  using  the  hiternet  as  a  market- 
ing tool  and  a  means  to  transform  production  and  distribution 
operations,  computer  equipment  manufacturers  have  reduced 
their  dependence  on  nonpri)duction  workers.  This  trend  has 
contributed  and  will  continue  to  contribute  to  the  overall 
decline  in  the  number  of  employees  in  the  U.S. -based  computer 
equipment  industry  after  a  peak  of  231,000  was  reached  in 
1998.  Also  contributing  to  this  decline  will  be  the  efforts  of 
U.S.  computer  equipment  firms  to  produce  more  with  less  and 
ongoing  consolidation  within  the  industry.  The  trend  toward 
producing  more  with  less  is  noted  in  the  U.S.  Department  of 
Commerce's  The  Eiiierf^iiii>  Dii>itul  Economy,  which  shows  that 
from  1990  to  1997,  the  U.S. -based  computer  equipment  indus- 
try achieved  30  percent  growth  in  value  added  per  worker.  This 
rate  is  second  only  to  that  in  the  .semiconductor  industry  and  far 
above  the  1.4  percent  growth  in  value  added  per  worker  in  the 
U.S.  economy  as  a  whole. 

Research  and  Development 

Research  and  development  (R&D)  will  continue  to  be  an 
important  factor  in  maintaining  the  technological  leadership  of 
the  U.S.  computer  industry  and  determining  the  capabilities  and 
applications  of  computer  equipment  in  the  years  to  come. 
Spending  on  R&D  by  U.S.  computer  manufacturers  continues 
to  be  the  highest  in  any  major  U.S.  manufacturing  industry. 
According  to  the  hidustrial  Research  Institute  (IRI).  R&D 
expenditures  by  IT  companies  reached  an  estimated  $12.8  bil- 
lion in  1998.  representing  an  average  of  6.3  percent  of  its  rev- 
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enues.  A  sampling  from  the  September  6,  1999,  issue  of 
Iiifoworld  shows  that  IBM  led  the  way  in  1998  in  terms  of  dol- 
lars spent,  dedicating  over  $5  billion  to  R&D,  representing  6 
percent  of  its  annual  revenue.  Compaq  spent  over  $1.3  billion; 
Sun,  more  than  $1.2  billion;  and  Hewlett-Packard,  over  $857 
million.  Each  of  tho.se  companies  dedicated  between  4  and  1 1 
percent  of  annual  revenue  to  R&D  efforts.  These  significant 
investments  should  ensure  that  U.S.  manufacturers  retain  their 
technological  superiority  and  dominance  in  the  worldwide 
computer  industry  for  the  foreseeable  future. 

The  U.S.  industry  aggressively  pursues  R&D  that  gives  it  a 
market  advantage  in  the  near  term.  However,  from  a  business 
perspective,  long-term  basic  research  can  be  risky  and  does  not 
necessarily  translate  to  marketable  computer  products  for  those 
companies.  In  response  to  the  need  for  long-term  basic 
research,  the  U.S.  government  has  initiated  the  broad-based 
Federal  Computing,  Information  and  Communications  (CIC) 
programs  to  advance  the  state  of  the  art  in  supercomputer  hard- 
ware, software,  and  networking  technologies  and  to  use  IT  to 
improve  biomedical  research,  education,  emergency  response  ' 
times,  manufacturing,  national  security,  public  health,  and  sci- 
ence and  engineering.  The  three  largest  R&D  efforts  within  the  ^ 
CIC  are  High  End  Computing  and  Computation  (HECC).  Large 
Scale  Networking  (LSN).  and  Human  Centered  Systems 
(HuCS).  Other  programs  include  High  Confidence  Systems' 
(HCS)  and  Education,  Training  and  Human  Resources  (ETHR).  ] 
Among  the  goals  of  HECC  is  the  eventual  development  of  com-  ' 
puter  systems  with  performance  that  approaches  a  million  bil-'| 
lion  floating  point  operations  per  second  (petaflops).  1,000 'I 
times  more  powerful  than  the  largest  massively  parallel  system  ] 
today.  This  program  is  investigating  advanced  concepts  in  j 
quantum,  biological,  and  optical  computing.  ^ 

The  Next  Generation  Internet  (NGI)  initiative  is  an  impor-  = 
tant  part  of  the  LSN  and  will  focus  on  creating  high- 
performance  networks  with  data  transfer  rates  1.000  times 
faster  than  the  rate  cun'ently  available  over  the  Internet.  The 
President's  Information  Technology  Advisory  Committee 
(PITAC)  has  requested  that  Congress  continue  funding  the  pro- 
gram at  the  proposed  level  of  $100  million  in  fiscal  year  (FY) 
2000.  This  initiative  is  closely  associated  with  the  $500  million  j 
Internet2  program,  an  independent  cooperative  effort  involving 
122  U.S.  imiversities  and  firms  in  the  computer  and  communi-j 
cations  industries  that  will  create  broadband  applications.  engi-| 
neering  technologies,  and  network  management  tools  forj| 
academic  research  and  education.  It  is  hoped  that  both  pro-j 
grams  will  provide  the  basis  for  revolutionary  applications  such: 
as  remote  medicine,  more  sophisticated  weather  forecasting.! 
and  distance  learning. 

In  the  year  2000.  the  HuCS  program  will  continue  to  focus | 
on  ensuring  that  advanced  computing  systems  and  communica-i 
tions  networks  are  readily  accessible  to  and  usable  by  federa  j 
agencies  and  the  general  public.  Its  efforts  will  include  devel  | 
oping  knowledge  repositories  and  information  agents  that  sort 
analyze,  and  present  massive  amounts  of  multimedia  and  mull 
tisource  information;  systems  that  permit  multimodal  human  i 
systems  interactions  such  as  speech,  touch,  and  gestuffj 


rccognilioii  and  synthesis;  and  virtual  reality  environments  lor 
seientific  researcii,  health  care,  manulacturing.  and  training. 

Funding  levels  lor  these  initiatives  got  a  boost  in  September 
1999  when  the  House  Science  Committee  approved  legislation 
that  would  authorize  a  total  or$4.S  billion  for  IT  research  over 
the  next  5  years.  More  than  half  ol  that  lunding  was  directed  to 
the  National  Science  Foundation,  which  supports  and  coordi- 
nates the  federal  government's  multiagency  efforts  in  the  pro- 
grams mentioned  above. 

The  Research  and  E.xperimentation  Tax  Credit,  which  was 
enacted  in  1981.  is  under  Section  41  of  the  Internal  Revenue 
Code.  This  tax  credit  provides  a  research  credit  equal  to  20  per- 
cent of  the  amount  by  which  a  company's  qualified  research 
expenditures  in  a  taxable  year  exceed  its  base  amount  for  that 
year.  The  R&D  tax  credit  must  be  extended  repeatedly  by  Con- 
gress and  was  last  extended  from  June  30,  1998,  to  June  30, 
1999.  It  has  since  expired.  However,  many  people  in  the  com- 
puter industry  are  pushing  for  a  5-year  extension  or  even  per- 
manent status  for  this  tax  credit.  This  will  be  an  important  issue 
to  continue  monitoring  through  the  year  2000,  as  it  will  have 
long-term  implications  for  the  continued  dommance  of  the  U.S. 
information  technology  industry. 

PROJECTION? 
GROWTH  FOR 


Product  shipments  by  U.S.  computer  equipment  manufacturers 
will  increase  8  percent  in  the  year  2000  to  an  estimated  $105 
billion  (see  Figure  27-4  and  Table  27-1 ).  An  anticipated  slow- 
down in  U.S.  business  purchases  of  computer  equipment  will 
carry  over  from  the  last  quarter  of  1999  into  the  first  quarter  of 
the  year  2000  as  companies  assess  the  effects  of  the  Y2K  prob- 
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lem  on  their  operations.  Alter  this  initial  slump,  business  spend- 
ing should  rebound,  stimulated  by  pent-up  demand  for  equip- 
inent  upgrades  and  new  systems.  Consumer  demand  will 
continue  to  be  ingh  because  of  the  increased  afl'ordability  of 
PCs  resulting  Irom  severe  price  competition.  The  U.S.  govern- 
ment is  expected  to  increase  its  overall  IT  budget  4  percent  to 
$34  billion  in  2000.  Computer  equipment  purchases  should 
account  for  a  substantial  part  of  this  budget.  The  educational 
sector  afso  will  show  brisk  demand  for  computer  equipment. 
IDC  estimates  that  higher  education  spending  on  computer 
equipment  will  grow  6  percent  to  reach  $1 .6  billion  in  2000.  All 
these  factors  will  push  the  U.S.  computer  equipment  market  to 
an  estimated  $132  billion. 

U.S.  computer  equipment  trade  should  improve,  with 
exports  posting  an  impressive  recovery  after  minimal  growth  in 
1999  (,see  Figure  27-4).  Exports  are  expected  to  rise  8  percent  to 
$23  billion  in  the  year  2000,  benefiting  from  strong  economic 
growth  in  major  trading  partners  such  as  Canada,  western 
Europe,  and  Asia,  where  the  financial  crisis  of  the  last  few  years 
should  no  longer  be  a  major  hindrance  to  trade.  Corresponding 
to  continued  expansion  in  domestic  demand,  imports  should 
increase  6  percent  to  reach  $50.2  billion  in  2000.  If  this  projec- 
tion holds,  it  will  be  the  first  time  imports  have  grown  more 
slowly  than  have  exports  in  the  1990s.  However,  this  lower 
import  growth  rate  will  not  be  sufficient  to  arrest  the  worsening 
computer  trade  deficit,  which  is  expected  to  climb  to  an  esti- 
mated $27  billion. 

Increa.sed  use  of  the  Internet  and  continued  expansion  t)f  cor- 
porate Intranets  will  be  the  principal  forces  driving  demand  for 
computer  equipment  over  the  next  5  years.  These  forces  will 
create  an  increasing  demand  for  greater  computer  storage. 
Computer  storage  firms  will  emerge  as  significant  components 
in  the  overall  U.S. -based  computer  equipment  industry.  U.S. 
firms  will  continue  to  develop  faster,  more  powerful  computers 
and  networks  that  will  make  video  telephony  and  desktop 
videoconferencing  everyday  practices.  At  the  same  time.  PC 
manufacturers  will  face  a  growing  challenge  from  producers  of 
information  appliances  ranging  from  smart  telephones  to  televi- 
sion set-top  boxes.  These  new  appliances  will  be  linked  with 
computers  throughout  the  home  to  create  a  "networked  home." 

The  growing  pervasiveness  of  computers  and  their  declining 
cost  have  made  the  Internet  a  powerful  force  for  transforming 
business  activity  and  thinking.  In  the  next  few  years,  the  emerg- 
ing battle  between  stand-alone  computing  and  thin  client  com- 
puting probably  will  be  settled.  Stand-alone  computing 
represents  the  continuation  of  the  standard  that  dominates 
today's  computing,  while  thin  client  computing  would  allow 
users  to  connect  to  the  Internet  or  to  corporate  Intranets  through 
simple  terminal-like  devices  that  have  minimal  operating  sys- 
tems and  memory  and  rely  on  networked  resources  for  their 
applications.  Many  see  this  approach  as  benefiting  from  the 
economies  associated  with  reduced  overhead  costs,  increased 
reliability,  and  superior  security.  U.S.  computer  companies  are 
strong  in  both  areas,  and  so  regardless  of  which  camp  wins,  the 
industry  will  be  well  placed  to  meet  future  demand.  This  future 
demand  should  result  in  U.S. -based  computer  industry  ship- 
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iiieiits  increasing  8  percent  each  year  in  current  dollars  to  an 
estimated  $143  billion  in  2004  (see  Figure  27-4). 

Trade 

Exports  of  U.S.  computer  equipment  will  remain  strong  and 
will  continue  to  sustain  the  growth  of  the  industry's  product 
shipments.  These  exports  should  grow  at  a  healthy  8  percent 
rate  to  reach  an  estimated  $3 1  billion  in  2004  (see  Figure  27-4). 
Canada  and  western  Europe  will  continue  to  be  the  principal 
markets  for  U.S.  computer  equipment  exports,  but  as  those  mar- 
kets mature,  the  U.S. -based  industry  will  depend  more  on 
demand  from  Asia  and  Latin  America  for  future  growth.  As 
long  as  there  is  economic  and  financial  stability,  demand  from 
Asia  and  Latin  America  is  expected  to  increase  at  a  faster  rate 
than  will  demand  from  any  other  major  trading  region.  Other 
markets,  such  as  eastern  Europe.  Russia,  and  the  Middle  East, 
should  offer  U.S.  computer  equipment  manufacturers  substan- 
tial export  opportunities. 

Imports  will  continue  to  play  a  significant  role  in  the  U.S. 
domestic  computer  market  and  should  increase  7  percent  annu- 
ally to  reach  an  estimated  $66.5  billion  in  2004  (see  Figure 
27-4).  Most  of  those  imports  will  originate  from  Asia,  where 
U.S.  suppliers  will  continue  to  source  large  quantities  of  com- 
puter components.  Because  of  NAFTA,  imports  from  Mexico 
will  grow  the  fastest  as  U.S.  firms  and  foreign  competitors  con- 
tinue to  set  up  production  facilities  in  that  country  to  serve  U.S. 
demand.  In  addition  to  setting  up  facilities  in  Mexico,  foreign 
suppliers  will  continue  to  establish  new  production  sites  in  the 
United  States  to  help  meet  domestic  demand.  These  affiliates 
will  rely  heavily  on  imports  from  their  parent  countries,  thus 
contributing  to  the  growing  deficit  in  computer  equipment 
trade.  The  U.S.  computer  equipment  trade  deficit  is  expected  to 
climb  to  a  projected  $35. .5  billion  in  2004. 

GLOBAL  MARKET  PROSPECTS 


Sources  of  Future  Demand 

As  major  trade  barriers  to  IT  products  and  services  continue  to 
fall  and  worldwide  IT  spending  continues  to  rise  into  the 
twenty-first  century,  the  U.S.  computer  equipment  industry  is 
poised  to  maintain  its  leadership  position  in  the  world  market. 
According  to  IDC.  worldwide  IT  spending  will  grow  at  a  com- 
pound annual  rate  of  9  percent  from  1997  to  2()()2  and  exceed 
$1.1  trillion  by  the  end  of  that  period.  By  2002.  North  America, 
western  Europe,  and  the  Asia-Pacific  region  will  account  for  93 
percent  of  worldwide  IT  spending.  The  systems  markets  in 
those  regions  represented  44  percent.  26  percent,  and  23  per- 
cent, respectively,  of  the  worldwide  systems  market,  which 
totaled  $329  billion  in  1999.  The  U.S.  market  alone  represented 
45.2  percent  of  worldwide  IT  market  (excluding  telecommuni- 
cations equipment  and  services)  and  42.2  percent  of  the  world 
computer  systems  market  in  1999.  In  2002,  the  United  States 
will  still  be  the  leading  market  for  these  products.  Japan  and 
several  other  Asian  nations  will  continue  to  be  the  strongest 
competitors  of  the  U.S.  computer  systems  industry  in  that 


period.  Latin  America,  eastern  Europe,  and  the  Middle 
East/Africa  regions  are  expected  to  be  the  fastest-growing  mar- 
kets by  2002  (.see  Table  27-3).  Despite  these  double-digit 
growth  rates,  their  combined  markets  will  still  be  nearly  six 
times  smaller  than  the  North  American  market. 

In  2002.  lower  systems  costs  resulting  from  fierce  price 
competition  coupled  with  lower  inflation  rates,  stronger  Asian 
economies,  and  the  growing  demand  for  Internet-  and  Intranet- 
based  technologies  will  create  a  robust  environment  for  the 
global  computer  equipment  industry. 

The  expected  growth  in  Internet  use  is  one  of  the  main  fac- 
tors that  will  fuel  demand  for  computer  equipment  sales  in  the 
future.  According  to  the  Computer  Industry  Almanac,  there 
were  over  150  million  Internet  users  at  the  end  of  1998  com- 
pared with  61  million  in  1996.  The  number  of  Internet  users 
worldwide  is  expected  to  more  than  double  to  320  million  by 
the  end  of  the  year  2000  and  exceed  720  million  in  2005.  In 

1998.  the  United  States  had  76.5  million  people  connected,  or 
roughly  52  percent  of  the  world  total.  That  figure  should  grow 
to  more  than  207  million  by  2005  but  account  for  only  a  29  per- 
cent share.  The  PC  will  remain  the  primary  way  for  users  to 
access  the  Internet. 

Another  significant  demand  driver  will  be  escalating  interest 
in  electronic  commerce  in  the  private  and  public  sectors. 
According  to  IDC.  the  number  of  users  that  bought  and  sold 
goods  over  the  Internet  was  142  million  in  1998.  By  the  end  of 

1999.  that  figure  was  expected  to  approach  200  million,  and  it 
should  surpass  500  million  by  2003.  In  that  year,  electronic 
commerce  transactions  will  exceed  $1  trillion.  Nations  are 
increasingly  developing  electronic  commerce  policy  frame- 
works to  encourage  the  growth  of  E-commerce  among  busi- 
nesses. That  development  will  fuel  further  expansion  in  „ 
corporate  demand  for  computer  equipment. 

Businesses  are  moving  more  of  their  services  on-line,  mak- 
ing it  easier  for  their  customers  and  employees  to  access  real- 
time information.  At  the  end  of  the  twentieth  century,  the  j 
Internet  has  become  a  business  tool  that  provides  a  cheap  and,, 
quick  way  for  companies  to  market  their  products  to  a  broad 
consumer  population  and  accrue  revenues  at  a  more  rapid  rate. 
The  Internet  and  electronic  commerce  will  become  the  fastest  | 
and  most  competitive  sales  and  distribution  channels  for  busi- 
nesses in  the  twenty-first  century.  In  the  United  States  alone,  10, 

TABLE  27-3:    Growth  in  Worldwide  Systems  Marl<et 
by  Region,  1999-2002 

(millions  of  dollars)  i 


Compund  Annual 


Region 

1999 

2002 

Growth  Rate,  % 

North  America 

146,000.5 

189,089.0 

9.0 

Latin  America 

13,059.8 

18,082.3 

11.4 

Western  Europe 

84,652.7 

100,510.9 

5.9 

Eastern  Europe 

4,858.6 

7,072.1 

13.2  : 

Middle  East/Africa 

5,979.0 

9,298.5 

15.7 

Asia-Pacific 

74,642.6 

98,205.8 

9.6 

World 

329,193.1 

422,267.6 

8.7  " 

Source:  International  Data  Corporation. 
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peicciil  ot  small  businesses  were  selling  products  over  llie  Inter- 
net in  1998,  according  to  IDC.  By  the  end  ol  2003,  that  figure  is 
expected  to  increase  to  46  percent.  To  compete  effectively,  all 
businesses,  large  and  small,  will  need  to  maintain  a  presence  on 
the  Internel.  and  this  should  spur  computer  equipment  sales. 

Effects  of  International  Agreements  and  issues 

Information  IVchnolo^y  Agreement.  The  Intormation  Tech- 
nology Agreement  (ITA).  which  was  implemented  on  ,luly  I, 
1997,  continues  to  have  a  positive  impact  on  U.S.  computer 
exports  and  the  computer  equipment  industry's  international 
competitiveness.  Under  the  terms  of  the  agreement,  most  of  the 
48  participating  countries  eliminated  tariffs  on  covered  products 
by  January  I,  2000.  When  the  agreement  originally  was  signed, 
there  were  29  signatories.  By  .luly  1999,  that  figure  had  grown  to 
48  signatories,  including  Australia,  Canada,  Chinese  Taipei,  the 
Czech  Republic,  Costa  Rica,  El  Salvador,  European  Union. 
Estonia,  Hong  Kong  (China).  Iceland.  India,  Indonesia,  Israel, 
Japan.  Korea,  the  Kyrgyz  Republic,  Latvia.  Lithuania.  Macao, 
Malaysia,  Mauritius,  New  Zealand,  Norway,  Panama,  Philip- 
pines, Poland.  Romania,  Singapore,  the  Slovak  Republic, 
Switzerland  ( including  Liechtenstein ),  Thailand,  Turkey,  and  the 
United  States.  A  few  developing  countries  were  granted  exten- 
sions on  a  limited  number  of  products,  but  in  no  case  will  tariffs 
be  permitted  after  200.'^.  Tariff  elimination  generally  took  place 
in  four  equal  steps  on  July  I,  1997;  January  I,  1998;  January  1, 
1999;  and  January  1,2000. 

The  ITA  covers  over  93  percent  of  world  trade  in  IT  prod- 
ucts. Global  trade  in  products  covered  by  the  ITA  was  expected 
to  exceed  $1  trillion  by  the  turn  of  the  century.  These  products 
include  semiconductors  and  other  electronic  components, 
most  semiconductor  manufacturing  equipment,  analytic  instru- 
ments, computer  software,  digital  photocopiers,  most  telecom- 
munications equTpment.  printed  circuit  boards,  and  process 
controls. 

Negotiations,  initially  slated  to  conclude  by  June  30,  1998, 
continued  in  an  effort  to  expand  product  coverage,  accelerate 
tariff  reductions,  and  address  nontariff  measures.  This  process 
!  generally  is  known  as  ITA-II.  Failure  to  reach  agreement  on 
ailditional  product  coverage  at  those  negotiations  led  to  their 
cuntinuation.  Under  the  terms  of  the  agreement,  all  signatories 
must  reach  consensus  on  an  agreed-on  list  of  product  additions. 
Since  no  party  wanted  to  close  out  the  negotiation  or  have  a 
result  that  could  not  be  accepted  by  consensus,  countries  agreed 
to  consult  bilaterally  and  multilaterally  with  the  goal  of  achiev- 
mg  closure  in  1999. 

Export  Control.s.  The  basic  purposes  of  U.S.  export  controls 
in  the  computer  equipment  sector  are  es.sentially  twofold:  to 
protect  national  security  and  to  further  U.S.  foreign  policy 
nterests.  The  Bureau  of  Export  .Administration  at  the  U.S. 
Department  of  Commerce  is  responsible  for  the  management 
ind  enforcement  of  regulations  related  to  the  export  of  com- 
Hiter  equipment  from  the  United  States. 


To  keep  pace  with  the  rapid  technological  advancements  in 
the  U.S.  computer  industry,  the  administration  has  revised 
export  parameters  on  computer  equipment  three  times  since 
1993.  These  revisions  have  taken  into  account  the  increased 
availability  and  performance  of  commodity  computer  products. 
'I'hey  also  were  intended  to  ease  unnecessary  regulatory  bur- 
dens on  government  and  industry  while  ensuring  el'fective  con- 
trols on  militarily  sensitive  technology.  In  its  most  recent 
review,  the  administration  determined  that  widespread  com- 
mercial availability  makes  computers  with  a  performance  of 
6,500  millions  of  theoretical  operation  per  second  (MTOPS)  or 
less  uncontrollable. 

The  revised  controls  announced  by  the  President  in  July 
1999  maintain  the  four  country  groups  announced  in  199.5  but 
amend  the  countries  in,  and  control  levels  for,  tho.se  groups: 
Tier  I  now  consists  of  western  Europe,  Japan,  Canada,  Mexico, 
Australia,  New  Zealand,  Hungary,  Poland,  the  Czech  Repub- 
lic, and  Brazil  and  requires  a  general  license  for  all  computers 
(no  prior  government  review,  hut  companies  must  keep  records 
on  higher-performance  shipments  that  will  be  provided  to  the 
U.S.  government  as  directed).  Tier  II  now  consists  of  South 
America.  South  Korea,  the  Association  of  Southeast  Asian 
Nations  (ASEAN)  countries,  Slovenia,  and  South  Africa  and 
requires  a  general  license  up  to  20. 000  MTOPS.  with  record- 
keeping and  reporting  as  directed  and  an  individual  license 
(requiring  prior  government  review)  above  20,000  MTOPS. 
Tier  III  now  consists  of  India,  Pakistan,  all  Middle 
East/Maghreb  nations,  the  former  Soviet  Union.  China,  Viet- 
nam, and  central  Europe.  General  license  exports  are  permitted 
for  civil  end  users  between  2,000  and  12,300  MTOPS,  with 
exporter  recordkeeping  and  reporting  required  as  directed.  Tier 
III  requires  an  individual  license  for  6, .500  MTOPS  for  military 
end  users  and  12,300  MTOPS  for  civilian  end  users.  The  1998 
National  Defense  Authorization  Act  (NDAA)  imposed  a 
requirement  for  companies  to  prt)vide  the  U.S.  Department  of 
Commerce  with  prior  notice  of  exports  of  systems  above  2,000 
MTOPS  to  all  Tier  III  end  users.  U.S.  export  control  agencies 
then  have  10  days  to  inform  a  company  if  it  must  apply  for  a 
license.  The  President's  July  1999  decision  raised  the  NDAA 
notification  level  from  2.000  MTOPS  to  6,500  MTOPS.  The 
President  has  advised  the  appropriate  congressional  commit- 
tees of  his  decision  to  raise  the  NDAA  notification  level,  and 
by  law.  Congress  has  6  months  to  review  that  decision,  after 
which  the  change  in  the  NDAA  notification  level  will  go  into 
effect  in  February  2000.  Tier  IV  countries  currently  include 
Iraq.  Iran,  Libya,  North  Korea,  Cuba,  Sudan,  and  Syria.  There 
are  no  planned  changes  for  Tier  IV.  and  current  policies  con- 
tinue to  apply  (the  United  States  will  maintain  a  virtual 
embargo  on  computer  exports). 

Current  export  control  levels  are  a  moving  target,  and 
reviews  and  revisions  undoubtedly  will  be  required  on  an  ongo- 
ing basis  to  make  certain  that  U.S.  computer  export  control  pol- 
icy cc^ntinues  to  keep  pace  with  rapidly  advancing  computer 
technology.  Export  control  issues  will  remain  a  challenge  in  the 
coming  years  as  the  United  States  seeks  to  balance  this  reality 
with  its  national  security  interests. 
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Local  Area  Network  Classification  Dispute  with  the  Euro- 
pean Union.  U.S.  producers  of  local  area  network  (LAN) 
ecjiiipiiient  currently  are  at  odds  with  the  European  Union  (EU) 
over  the  classification  of  that  equipment  in  the  Harmonized 
System  (HS).  LAN  equipment  traditionally  had  been  classified 
in  Chapter  84.71  as  units  of  automatic  data  processing 
machines  (computers).  In  1995,  the  European  Commission 
(EC)  began  classifying  certain  LAN  products — hubs,  routers, 
bridges,  optical  converters,  and  network  interface  cards 
(NICs) — as  telecommunications  equipment  within  HS  Chapter 
85. 1 7.  As  this  latter  category  had  a  higher  tariff  than  84.7 1 .  the 
change  raised  the  costs  for  U.S.  LAN  equipment  producers  that 
export  to  the  EU. 

In  response,  the  United  States  filed  a  case  at  the  WTO  in  1996 
accusing  the  EU  of  violating  its  tcu^ift"  commitments  on  LAN 
equipment.  The  dispute  panel  decided  in  favor  of  the  United 
States.  However,  without  deciding  the  substantive  issue,  the 
appellate  body  reversed  the  panel  on  technical  grounds  in  1998. 
In  a  different  venue,  the  classification  issue  was  brought  up  at  the 
World  Customs  Organization  (WCO).  The  WCO  twice  decided 
in  favor  of  the  U.S.  position,  but  in  both  cases  the  EC  entered 
reservations,  it  is  delaying  implementation  of  the  WCO  deci- 
sions. The  case  was  to  be  addressed  in  the  WCO  again  in  March 
2000.  The  EC  argued  that  under  the  ITA,  EU  tariffs  on  all  prod- 
ucts in  HS  Chapters  84.71  and  85.17  would  fall  to  zero  on  Janu- 
ary i,  2000,  and  therefore  the  classification  dispute  would 
become  irrelevant.  However.  U.S.  fimis  feai"  that  LAN  equipment 
may  be  subject  to  EU  telecommunications  equipment-related 
testing  and  ceilification  requirements,  such  as  those  for  electro- 
magnetic compatibility,  if  it  is  imported  under  85. 1 7  and  that  this 
would  again  raise  producers'  costs  and  slow  their  time  to  market. 

Daniel  Valverde,  Tu-Trang  Phaii,  Richard  Dickerson,  and 
Danielle  Kriz,  U.S.  Department  of  Commerce,  Office  of  Com- 
puters and  Business  Equipment,  (202)  482-0571,  September 
1999. 


PERSONAL  COMPUTERS  

The  PC  product  sector  includes  a  growing  variety  of  devices, 
among  them  desktop  computers,  portable  computers  (including 
notebooks,  handhelds.  and  pen-based  tablets),  thin  clients,  and, 
more  recently,  wearable  PCs.  Personal  computers  usually  are 
differentiated  from  more  powerful  workstations,  which  gener- 
ally are  used  in  financial  modeling,  graphics  design,  engineer- 
ing, and  scientific  applications.  Workstations  traditionally  have 
had  fast  reduced  instruction-set  computing  (RISC)  micro- 
processors, more  graphics  capabilities,  and  better  display  reso- 
lution and  usually  run  on  a  UNIX  operating  system  rather  than 
Windows.  OS/2,  or  the  Macintosh  OS.  However,  a  new  cate- 
gory of  PC  workstations  has  emerged  as  PC-based  processors, 
operating  systems,  hard  drives,  and  other  components  have 
reached  higher  performance  levels.  PC  servers  are  covered  in 
the  section  on  high-performance  computers.  Personal  comput- 
ers fall  under  SIC  3571,  electronic  computers. 
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Market  Size  and  Growth 

The  United  States  leads  the  world  in  spending  on  IT  and  the  use  ; 
of  PCs  in  business  as  a  competitive  tool.  According  to  an  j 
assessment  conducted  in  1999  by  the  European  Information  \ 
Technology  Observatory  (EITO),  in  1998  the  United  States  | 
spent  4.5  percent  of  its  gross  domestic  product  on  IT  versus  2.6  ij 
percent  for  Japan  and  2.3  percent  for  western  Europe.  Business  ) 
use  of  PCs  was  also  greater.  The  number  of  business  PCs  per  ,i 
100  white-collar  workers  reached  105  in  the  United  States,  ( 
nearly  twice  the  average  level  in  western  Europe  (55)  and  four  (, 
times  that  in  Japan  (24).  j 
The  U.S.  PC  market  remained  fairly  healthy  in  1998,  i 
although  unit  growth  was  somewhat  below  the  1997  rate.  Ship-  i 
ments  of  desktops  and  portables  totaled  35.4  million  units,  up 
15  percent  from  1997,  according  to  IDC  (see  Figure  27-5).  ) 
Sales  revenues,  which  were  severely  affected  by  declining  , 
prices,  rose  a  modest  5.5  percent  to  $69.4  billion  after  growing 
14.2  percent  in  1997.  These  figures  cover  computers  manufac- 
tured in  the  United  States  by  domestic  and  foreign  firms,  plus; 
imports.  PCs  with  sixth-generation  Pentium-type  processors - 
ranging  from  200  to  500  megahertz  (MHz)  in  speed  represented C 
more  than  70  percent  of  the  market.  RISC-based  PCs  using r, 
PowerPC,  MIPS,  and  Alpha  processors  accounted  for  the( 
remainder  of  the  market.  According  to  the  Computer  Industry i 
Ahmmuc.  the  U.S.  installed  base  of  PCs  reached  129  million-; 
units  in  1998. 

Unit  demand  for  PCs  in  the  United  States  was  expected  toj 
rise  sharply  in  1999,  benefiting  overall  from  the  strong 
economy  and  substantial  small  business  and  consumer  pur-^ 
chases.  Revenue  growth  again  was  expected  to  be  restrained  by! 
intense  price  competition.  Growing  interest  in  the  Internet  andi 
the  availability  of  low-cost  PCs  will  continue  to  be  the  principaH 
demand  drivers.  ISPs  should  have  a  positive  effect  on  PC  sales] 
through  their  offers  of  incentives  to  attract  customers,  ranging 
from  "free"  PCs  to  hefty  discounts  from  the  price  of  a  PC  ir 
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return  lor  signing  a  long-term  Internet  aecess  contract.  The 
price  of  PCs,  which  was  an  obstacle  to  home  and  educational 
PC  ownership  in  the  past,  should  continue  to  fall,  making  these 
systems  more  alTordable  lor  many  Americans  (see  Figure  27-6). 
As  has  been  the  case  in  the  last  tew  years,  much  of  the  growth 
in  the  market  should  occur  in  the  sub-$  1 .()()()  segment. 

First  introduced  in  1996  to  address  users'  concern  about  the 
high  cost  of"  ownership  of  desktop  PCs,  ihin  client  computers 
are  gaining  more  interest  in  the  U.S.  corporate  marketplace, 
riiese  systems  have  emerged  as  a  potential  competitor  to  tradi- 
tional desktops  in  commercial  enterprises  and  are  distinct  from 
them  becau.se  they  focus  on  access  of  applications  via  a  network 
and  have  a  smaller  operating  system.  Two  types  of  thin  clients 
exist.  One  is  the  Windows-based  terminal  (WBT),  which  relies 
solely  on  an  NT  server  to  access  applications  and  do  its  pro- 
cessing. The  other  is  the  server-neutral  network  computer  (NC), 
which  can  do  processing  both  on  the  host  server  and  via  a  Java 
Virtual  Machine  (JVM)  and  keeps  all  of  its  applications  and 
data  on  the  server.  For  example,  in  an  effort  to  better  position 
itself  in  this  market  and  to  offer  an  alternative  to  the  WBT,  Sun 
I  Microsystems  unveiled  its  Sun  Ray  i  notebook-sized  network 
I  appliance  in  September  1999.  This  device  incorporates  a 
MicroSPARC  chip,  8  million  bytes  (megabytes)  of  dynamic 
random  access  memory  (DRAM),  and  a  smart  card  reader  to 
access  applications  on  a  server.  Sun  Microsystems  also 
acquired  Star  Division  of  Fremont.  CA,  to  provide  thin  client 
users  with  a  free  Web-based  suite  of  spreadsheet  and  word  pro- 
cessing applications  that  will  run  on  servers  that  use  the  Win- 
dows. Linux,  Solaris,  and  OS/2  operating  systems. 

Worldwide  shipments  of  thin  clients  rose  24  percent  to  368,497 
units  in  1998  and  were  almost  equally  divided  between  NCs  and 
WBTs,  according  to  IDC.  However,  the  value  of  these  shipments 
dropped  1 7  percent  to  $3 1 8  million,  retlecting  the  sharp  decline  in 
average  system  price  that  occuned  during  that  year  to  make  these 
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systems  more  competitive  with  sub-$  I ,()()()  desktop  PCs.  The  U.S. 
market  remained  the  predominant  consumer  of  thin  client  com- 
puters, taking  90  percent  of  the  value  and  unit  shipments.  The  top 
three  vendors — Wyse,  IBM,  and  NCD/Textronix — accounted  lor 
about  15  percent  of  total  worldwide  unit  shipments.  Despite  the 
strong  position  held  by  a  few  leading  suppliers,  many  other  par- 
ticipants are  competing  in  this  market,  including  smaller  firms  and 
new  entrants  such  as  Addonics  Communications,  Athena,  Boca 
Research,  Boundless,  Cedar  Systems,  Clientec,  Keytronics,  NCL 
Peripherals,  and  Neoware.  Sales  of  these  systems  were  expected 
to  grow  more  strongly  in  both  units  and  value  in  1999,  benetiting 
from  the  emergence  of  applications  service  providers  (ASPs),  the 
lower  cost  and  improved  capabilities  of  Microsoft's  Windows  Ter- 
minal Server  (WTS)  software,  the  availability  of  greater  band- 
width, and  the  replacing  of  older  terminal  and  legacy  desktop  PCs 
by  corporate  information  systems  (IS)  managers  in  response  to  the 
Y2K  problem. 

The  U.S.  PC  market  may  almost  double  in  regard  to  the 
number  of  systems  purchased  over  the  next  5  years,  but  the  unit 
growth  rate  is  likely  to  fall  into  single  digits  (see  Figure  27-5). 
Revenues  will  increase  very  slowly  as  PC  prices  continue  to 
decline  and  stimulate  unit  demand.  More  widespread  use  of  the 
Internet  and  electronic  commerce  by  businesses  for  supply- 
chain  management  and  customer  sales  and  by  consumers  for 
personal  shopping,  airline  and  hotel  reservations,  banking  ser- 
vices, and  on-line  purcha.ses  of  slock,  to  name  only  a  few  uses, 
will  make  ownership  or  access  to  a  PC  almost  a  necessity. 

Industry  and  Market  Trends 

Manufacturing.  LI  S.  computer  firms  have  begun  to  move 
notebook  production  back  to  the  United  States  in  an  attempt  lo 
shorten  their  supply  chain,  respond  more  quickly  to  market 
changes,  and  be  closer  to  their  customers.  They  expect  that 
these  moves  will  help  cut  inventt)ry  and  delivery  times,  increas- 
ing the  slim  profit  margins  on  these  models.  Dell  recently 
announced  that  it  plans  to  move  its  assembly  of  consumer  note- 
books from  Asian  contract  manufacturers  to  its  plant  in  Austin, 
TX.  Because  product  life  cycles  are  longer  in  the  corporate 
notebook  market.  Dell  will  continue  to  assemble  corporate 
notebooks  in  several  Asian  countries.  IBM  is  moving  more  of 
its  notebook  assembly  from  Asia  to  Guadalajara.  Mexico,  and 
expects  to  have  up  to  65  percent  of  its  portables  assembled  there 
in  the  year  2()()(),  up  15  percent  from  1999.  In  contrast  to  Dell's 
approach,  IBM's  strategy  is  to  assemble  high-end  notebooks  in 
North  America  and  leave  low-end  assembly  in  Asia.  Compaq. 
Sanyo,  and  Sony  also  are  increasing  their  assembly  of  notebook 
and  hand-held  devices  in  North  America. 

As  a  result  of  this  trend  toward  North  American  assembly, 
some  flat  panel  monitor  companies  are  following  their  cus- 
tomers back  to  this  region  with  both  assembly  and  repair  facili- 
ties, eliminating  transportation  costs  and  the  time  delay 
necessitated  by  shipping  panels  to  Asia  for  repair  or  alteration. 
However,  on  January  1,  2000,  the  3  percent  tariff  levied  by  the 
United  States  on  computer  imports  will  be  eliminated.  The 
duty-free  entry  of  finished  PCs  will  cut  the  cost  of  Asian  assem- 
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biy  and  may  provide  a  disincentive  for  further  PC  assembly 
investment  in  the  United  States. 

Technology.  Rapid  technological  advances  continue  to 
shorten  product  life  cycles,  putting  more  pressure  on  compa- 
nies" bottom  lines  and  making  product  delivery  and  inventory 
control  more  critical  exercises  for  PC  producers.  The  estimated 
product  life  of  a  PC  has  decreased  from  about  22  months  in 
1988  to  less  than  6  months  today,  with  R&D  and  market  intro- 
duction phases  shrinking  accordingly.  PC  product  cycles  are 
mainly  a  function  of  the  introduction  of  new  microprocessors, 
but  the  capabilities  of  these  systems  also  are  affected  by 
improvements  in  other  areas,  such  as  semiconductors,  storage 
devices,  and  software. 

There  were  several  important  developments  in  processor 
technology  in  1999.  Microprocessor  supplies  introduced  700- 
MHz  chips  for  PCs  late  in  that  year  and  are  e.Kpected  to  raise 
this  perfomiance  to  1  gigahertz  (GHz)  in  the  year  2000.  Apple 
Computer  also  announced  a  new  G4  personal  computer  (devel- 
oped by  Apple,  IBM,  and  Motorola)  that  has  a  sustained  speed 
of  over  1  billion  floating  point  operations  per  second  (gigatlop). 
The  Power  PC  G4  microprocessor  that  is  at  the  heart  of  this  sys- 
tem is  being  referred  to  as  a  "supercomputer-on-a-chip."  The 
machine's  "velocity  engine,"  or  AltiVec  technology,  enables  the 
PC  to  speed  up  the  data-intensive  processing  that  is  needed  to 
run  new  graphics,  video,  voice,  and  other  applications.  National 
Semiconductor  took  a  significant  step  toward  further  reducing 
the  size  and  cost  of  PCs  and  embedded  computers  when  it 
placed  the  MediaPC,  or  PC-on-a-chip,  on  the  market.  This 
device  replaces  many  of  the  separate  chips  typically  found  in  a 
PC  by  integrating  the  central  processing  unit  (CPU)  with  core 
logic  and  input/output  (I/O),  networking  or  modem  circuitry, 
graphics,  and  multimedia  functions. 

Pricing.  A  factor  that  sets  computers  apart  from  most  other 
products  is  their  constantly  improving  price-performance 
ratios.  The  prices  of  desktop  PCs  now  range  from  below  $  1 ,000 
to  more  than  $10,000  for  the  most  powerful,  fully  configured 
systems.  Hard  disk  capacity  in  new  desktop  systems  is  around  4 
gigabytes  (4  billion  bytes)  at  the  low  end  and  20  gigabytes  at  the 
higher  end.  CD-ROM  (read-only  memory)  drive  access  times 
have  increased  significantly,  ranging  from  24X  to  40X,  and  dig- 
ital video  disk  (DVD)  and  recordable  CD-ROM  drives  are  now 
available  on  many  systems.  Typical  internal  memory  allocation 
ranges  from  32  megabytes  of  DRAM  at  the  low  end  to  up  to  1 28 
megabytes  at  the  high  end.  Microprocessor  speeds  continue  to 
increase,  with  400  MHz  at  the  low  end  and  up  to  650  MHz  on 
the  more  high-priced  systems.  Monitors  are  now  17  inches  and 
larger.  Flat  panel  displays  for  notebook  computers  have 
expanded  to  15  inches,  and  liquid  crystal  display  (LCD)  panels 
are  now  available  for  desktop  computers. 

Price  competition  has  been  unusually  inten.se  in  PCs  com- 
pared with  other  types  of  computer  systems.  After  1997,  the 
average  system  price  for  a  desktop  PC  globally  is  estimated  to 
have  dropped  21  percent  to  $1,429  in  1999  while  that  for  porta- 
bles declined  1 1  percent  to  $2,335,  according  to  IDC  (see  Fig- 
ure 27-6).  These  downward  price  trends  should  continue  over 
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the  next  5  years  as  suppliers  benefit  from  expected  declines  in  j 
the  cost  of  key  components  such  as  microprocessors  and  (j 
DRAMs  and  battle  for  market  share  by  offering  users  increas-  ] 
ingly  less  expensive  systems  with  better  performance.  j 

Market  Subsectors  ^ 

Small  Business.  Computer  systems  suppliers  continue  to  tar-  ■ 
get  small  businesses  (those  with  fewer  than  100  employees),  ^ 
which  now  are  the  least  penetrated,  fastest-growing  business  ^ 
sector.  IDC  estimates  that  shipments  to  this  sector  in  the  United  'I 
States  should  almost  double  from  the  1997  level  to  reach  13.7* 
million  units  in  2002  and  represent  25  percent  of  total  U.S.  PCl 
shipments.  The  major  factors  in  this  growth  include  the  efforts  ^ 
of  PC  vendors  to  address  the  specific  resource  and  technical 
needs  of  those  companies  and  the  greater  availability  of  low-' 
cost  PCs  in  retail  outlets. 

Home  Use.  PC  shipments  to  the  home  are  expected  to 
increase  1 1  percent  annually  to  18.2  million  units  from  1997  to 
2002.  representing  roughly  a  third  of  the  U.S.  PC  market.  As" 
was  the  case  in  the  past,  demand  should  be  driven  by  lowerii 
prices  for  PCs,  better  and  cheaper  consumer  software,  andi 
growmg  mterest  m  accessing  information  and  services  on  the; 
Internet.  The  trend  toward  working  at  home,  or  telecommuting, 
also  should  continue  to  stimulate  home  sales. 

Educational  Use.    The  installed  base  of  computers  in  U.S.^ 
school  districts  in  the  1997-1998  academic  year  was  6.7  mil-^ 
lion  units,  up  nearly  5  percent  from  the  previous  year's  level.j 
and  spending  on  instructional  technology  reached  $2.9  billiorj  i 
in  that  year,  according  to  IDC.  Purchases  of  computer  hard-j 
ware  and  networks  represented  48  percent  and  10  percent  ol,  i 
those  expenditures,  respectively.  During  the  1998-1999  aca-, 
demic  year,  U.S.  schools  were  expected  to  boost  their  com- 
puter hardware  spending  22  percent  to  $1.7  billion,  whikj 
spending  for  networks  was  expected  to  grow  83  percent  u\  i 
$505  million.  f|  > 

PCs  increasingly  are  being  used  in  the  classroom  for  instruc' 
tional  purposes  after  having  been  located  primarily  in  compute-i 
laboratories  and  libraries  for  many  years.  Some  school  district^  i, 
have  given  laptops  to  their  students  for  use  in  tlie  curriculun  ( 
rather  than  just  having  a  room  of  PCs  for  teaching  Internet  am,  5 
typing  skills.  Students  in  lower  grades  are  working  together  oij  1  5 
team  projects  that  involve  creating  presentations  in  PowerPoin:|,  j, 
and  similar  programs.  School  districts  have  defrayed  the  costj  5, 
of  these  PCs  through  parent  volunteer  work  or  in  some  cases  by  p; 
asking  parents  to  pay  a  third  of  their  cost.  Computer  supplier;  5, 
also  have  tried  to  help  U.S.  school  districts  by  establishing  pre  i| 
grams  that  offer  professional  training  to  show  teachers  how  tj  ,ij 
use  computer  technology  in  the  classroom  and  have  develope  1 
educational  software  that  is  more  user-friendly  and  better  suited  flj 
to  their  needs. 

Higher  education  spending  on  computer  hardware,  includin 
PCs,  reached  $1.4  billion  in  1998,  according  to  IDC.  Thoh 
expenditures  are  expected  to  increase  at  an  average  annual  ra)|  . 
of  7  percent  to  reach  nearly  $2  billion  by  2003.  As  in  elemeii  ,j 
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tary  and  secondary  schools,  educational  use  ol  PCs  in  universi- 
ties and  colleges  has  been  stimulated  by  the  availability  of  high- 
speed Internet  access  and  the  growth  of  on-line  educational 
content  for  classroom  instruction.  Mounting  interest  in  provid- 
ing distance  learning  to  students  off  campus  is  becoming 
another  important  factor  in  PC  demand. 

Government.  F'ederal  government  spending  on  PCs  jumped 
30  percent  in  2  years  to  reach  $1..^  billion  in  fiscal  1998. 
according  to  Colmar  Inc.,  a  Reston,  VA,  market  research  firm 
that  tracks  compuler  purchases  by  the  U.S.  government.  Its 
projection  for  fiscal  1999  was  for  a  ."S  percent  increase  to 
around  $1.4  billion.  A  factor  in  this  lower  growth  rate  is  the 
current  preference  of  federal  agencies  for  sub-$  1 ,()()()  sys- 
tems. Future  demand  lor  IT  at  all  levels  in  the  public  sector 
should  be  spurred  by  ongoing  modernization  programs  that 
require  government  workers  to  use  computers  to  enhance 
their  productivity. 

Future  Outlook 

The  next  major  phase  in  the  networking  era  will  focus  on  con- 
necting single  and  multiple  PCs,  information  and  communica- 
tions devices,  entertainment  systems,  and  smart  appliances  in 
the  home  with  one  another  and  with  the  outside  world  through 
the  use  of  broadband  wired  and  wireless  technologies.  A  com- 
prehensive survey  conducted  in  mid- 1999  by  the  Yankee  Group 
found  that  more  than  17  million  U.S.  homes,  or  about  37  per- 
cent of  PC  households,  were  interested  in  home  networking  for 
applications  such  as  high-speed  Internet  access,  printer  sharing, 
sharing  of  video  and  audio  content,  end  multiuser  gaming.  Cah- 
ners In-Stat  Group,  a  market  research  firm,  predicts  that  the 
U.S.  home  networking  market  will  grow  over  600  percent  to 
$1 .4  billion  by  2003.  The  increasing  availability  of  cheaper  and 
more  powerful  PCs  will  be  a  principal  factor  in  that  growth. 

In  the  not  too  distant  future,  computing  will  become  nearly 
ubiquitous.  Computer  scientists  Marc  Weiser  and  John  Seely 
Brown  of  Xerox  PARC  call  this  paradigm  shift  third  wave  com- 
puting and  characterize  it  as  "deeply  imbedding  computation  in 
the  world"  and  having  "lots  of  computers  sharing  each  of  us." 
Examples  of  this  new  type  of  computing  include  devices  that 
are  carried  in  the  hand  or  buried  in  walls  that  can  find  people 
and  perlorm  intuitive  tasks  for  them,  clocks  that  return  to  the 
correct  time  after  a  power  failure,  and  microwave  ovens  that 
download  recipes  from  the  Internet.  However,  further  advances 
in  technologies  such  as  speech  recognition,  graphics,  storage, 
wireless  communications,  nanocomputers,  and  biometrics  will 
lave  to  take  place  before  ubiquitous  computing  becomes  a  real- 
I  ty.  It  is  likely  that  both  PCs  and  thin  clients  will  coexist  with  a 
ilijj^wide  variety  of  information  appliances  in  this  era. 

3lobal  Market  Overview 

\s  the  domestic  PC  market  matures,  U.S.  manufacturers  are 
eeking  overseas  markets  with  high  growth  opportunities  to  sur- 
ive  growing  foreign  competition,  particularly  from  Asian  sup- 
'liers.  Those  markets  are  becoming  even  more  attractive  with  the 
iimination  of  tariff  barriers  through  bilateral  and  multilateral 


agreements  such  as  NAI-  TA  and  the  I  I'A.  In  addition,  developing 
countries  will  continue  to  focus  on  improving  their  IT  infrastruc- 
tures to  expand  their  economies.  Their  successful  participation  in 
the  global  economy  will  require  access  to  the  Internet  and  thcrc- 
Ibre  to  computers.  To  better  serve  emerging  markets,  many  lead- 
ing U.S.  computer  firms  have  a  strong  manufacturing  presence 
overseas  in  key  regional  hubs  and  are  well  positioned  to  take 
advantage  of  sales  opportunities  in  those  markets. 

Worldwide  shipments  of  PCs  (desktops  and  portables)  were 
expected  to  increase  19  percent  to  around  105  million  units  in 
1999,  according  to  IDC  (see  Figure  27-7).  Unit  sales  should 
benefit  from  the  recovery  in  several  Asian  economies,  the  con- 
tinuing strength  of  the  U.S.  market,  and  healthy  worldwide 
consumer  demand  for  low-cost  PCs.  However,  shortages  in  sup- 
plies of  LCD  panels  from  Asian  sources  and  major  disruptions  in 
shipments  of  key  components,  such  as  motherboards,  resulting 
from  the  September  1 999  earthquake  in  Taiwan  could  negatively 
affect  this  forecast  and  industry  prospects  for  the  year  2000. 
Intense  price  competition  was  expected  to  keep  growth  in  the 
value  of  worldwide  shipments  for  these  computer  systems  down 
to  7  percent  in  1999,  reaching  an  estimated  $166  billion. 

The  United  States  and  Japan,  with  a  43  percent  share  and  a 
10  percent  share  of  world  unit  shipments  in  1999,  respectively, 
are  the  largest  single-country  PC  markets.  On  a  regional  basis, 
western  Europe  receives  26  percent  of  these  shipments,  fol- 
lowed by  the  rest  of  the  world  (largely  Canada  and  Latin  Amer- 
ica) and  the  Asia-Pacific  region  with  12  percent  each. 

IDC  forecasts  that  worldwide  unit  PC  shipments  will 
increase  at  a  slightly  lower  annual  growth  rate  of  14  percent  to 
about  168  million  sy.stems  through  2003,  while  their  value  will 
increase  6  percent  each  year  to  reach  $21 1  billion.  That  market 
research  firm  believes  that  the  U.S.  market  will  experience 
more  moderate  growth  that  will  be  counterbalanced  by  much 
stronger  demand  in  the  Asia-Pacific  region,  particularly  China, 
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and  in  other  emerging  markets,  such  as  Latin  America.  Among 
the  major  factors  fuehng  worldwide  demand  will  be  the  small 
business  market,  growing  interest  in  electronic  commerce,  and 
the  rapid  spread  of  the  global  Internet  user  base.  Average  sys- 
tem prices  are  expected  to  fall  at  a  faster  annual  rate  for  desk- 
tops than  for  portables  (down  6.3  percent  and  4  percent, 
respectively)  (see  Figure  27-6). 

Western  Europe.  Western  European  countries  have  rela- 
tively developed  computer  markets  that  more  or  less  track  U.S. 
trends.  Growth  will  continue  to  be  driven  by  expanded  use  of 
the  Internet,  increased  demand  for  portable  PCs.  the  growing 
availability  of  low-cost  PCs.  and  economic  stability.  As  in  the 
United  States,  the  largest  growth  in  demand  will  be  for  sub- 
Si. 000  PCs.  According  to  IDC.  the  volume  of  PC  shipments 
was  expected  to  rise  15  percent  in  1999.  but  the  annua!  growth 
rate  should  slow  to  12  percent  through  2003.  when  it  will  reach 
40  million  units  (see  Figure  27-7).  EITO  estimates  that  about  55 
percent  of  the  over  102  million  PCs  already  installed  in  the  EU 
countries  are  used  for  business  purposes  and  45  percent  are 
used  at  home.  U.S.  firms  remain  the  dominant  PC  suppliers  in 
that  region. 

Japan.  After  being  restrained  for  a  few  years  by  a  recession, 
sales  in  the  Japanese  PC  market  were  expected  to  rebound  in 
1999  and  lead  the  Asia-Pacitlc  region  in  growth.  IDC  estimated 
that  unit  demand  in  Japan  would  jump  26  percent  to  10  million 
units,  while  value  would  grow  29  percent  to  $20  billion  (see 
Figure  27-7). 

According  to  the  Asia  IT  Report  published  by  the  Market 
Intelligence  Center  (MIC)  in  Taiwan,  continued  expansion  in 
the  home  market,  combined  with  a  revival  in  the  business  user 
sector,  will  be  needed  to  stimulate  that  growth.  Japan's  home 
user  market  has  been  particularly  vibrant  despite  that  country's 
economic  woes  as  a  result  of  the  release  of  Windows  9S.  the 
popularity  of  space-saving  desktops  and  slim  notebooks,  and 
price  declines.  Sales  to  this  sector  also  have  been  spuned  by 
parental  concern  about  children's  computer  literacy  and  the 
need  for  Japan's  high  number  of  job  seekers  to  gain  computer 
skills.  The  business  user  sector  was  expected  to  constitute  about 
33  percent  of  Japan's  PC  market  in  1999  because  of  increa.sed 
purchases  to  deal  with  the  Y2K  problem  and  assistance  from  an 
IT  purchase  subsidy  that  is  part  of  the  government's  economic 
reform  program.  PC  sales  to  both  home  and  business  users  are 
expected  to  surge  over  the  next  5  years  because  of  greater  inter- 
est in  the  Internet  and  the  use  of  electronic  commerce.  Japan 
was  expected  to  double  the  number  of  people  using  the  Internet 
to  20  million  by  the  end  of  1999,  according  to  Nikkei  Business 
maga/ine.  To  measure  Internet  use  in  Japan,  the  Japanese  gov- 
ernment is  building  a  National  Information  Infrastructure, 
based  on  tlber-optic  networks,  that  should  tie  homes,  busi- 
nesses, and  government  offices  together  by  2010. 

As  a  result  of  the  high  penetration  rate  in  Japanese  govern- 
ment agencies  of  one  PC  for  every  1.3  employees,  this  sector 
will  present  limited  opportunities  for  sales,  remaining  essen- 
tially a  replacement  market.  However,  the  Ministry  of  Educa- 
tion's long-term  effort  to  make  computer  education  an  essential 
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part  of  the  school  curriculum  has  boosted  the  demand  for  PCs.  i 
There  is  currently  a  shortfall  of  276.000  PCs  in  elementary  .j 
.schools  and  another  166.000  in  junior  high  schools.  j 
The  Japanese  market  is  still  difficult  to  enter  because  of  cul-  ij 
tural  and  commercial  factors  even  though  trade  barriers  to  com-  i 
puter  imports,  such  as  tariffs  and  quotas,  no  longer  exist  in  that 
country.  Japanese  sales  continue  to  be  dominated  by  domestic  ■ 
computer  manufacturers  that  control  over  two-thirds  of  the  i 
domestic  PC  market,  largely  through  their  use  of  extensive/ 
dealer  networks.  U.S.  companies  have  been  able  to  gain  market; 
share  in  Japan's  private  .sector  by  selling  competitively  pricedj 
world-class  technology.  As  the  popularity  of  direct  sales-: 
increases  in  Japan,  U.S.  companies  that  are  more  experienced  in, 
this  channel  of  distribution  may  be  able  to  strengthen  their  posi-( 
tion  in  that  market.  Direct  sales  in  the  Japanese  PC  market  werei 
projected  to  double  in  1999  alone  to  1.2  million  units. 

Other  Asia-Pacific  Countries.  Several  Asia-Pacific  markets' 
are  rect)vering  from  the  economic  woes  they  experienced  in 
1997  and  1998.  As  a  result  of  this  upturn,  IDC  forecast  regionaf 
growth  of  24  percent  for  1999,  with  shipments  reaching  12.6 
million  units  (see  Figure  27-7).  The  Asia-Pacific  region  iej 
expected  to  have  some  of  the  fastest-growing  economies  in  the' 
world  in  the  future  and  contains  half  the  world's  population.  PC 
markets  should  benefit  from  pent-up  demand,  higher  living 
standards,  and  a  greater  need  for  IT  in  this  region  to  suppor'j 
economic  development.  Regional  growth  in  1999  was  expected 
to  be  led  by  strong  PC  sales  in  China,  Australia,  and  India. 

According  to  MIC,  China  was  expected  to  become  the  thirCj 
largest  single-country  PC  market  in  the  world  in  1999  if  sale*  , 
increased  32  percent  to  6.2  million  units  as  predicted.  The  3'1 
percent  growth  in  unit  demand  in  1998  was  stimulated  by  th] 
home  and  education  markets  and  significant  IT  spending  b;j 
public  sector  organizations  immediately  after  the  reform  oj 
state-run  enterprises.  Market  segmentation  was  as  follows:  Thj 
government  user  sector  accounted  for  3 1  percent  of  total  un] 
PC  sales;  business,  26  percent;  home  use.  25  percent;  and  edu 
cational  u.se.  1 8  percent. 

Government  efforts  to  stop  illegal  import  practices  buoye' 
the  PC  sales  of  local  firms  such  as  Legend.  Founder.  Star,  an' 
Hisen.  As  a  result,  domestic  suppliers  (including  joint  venturel 
with  foreign  companies)  held  about  80  percent  of  the  Chines 
PC  market  compared  with  only  20  percent  for  foreign  import  j 
Payment  problems  also  remain  an  issue  in  China,  with  limite  :  ' 
available  capital,  fixed  exchange  rates,  and  the  use  of  promi:!'  ^ 
sory  notes  making  it  difficult  to  conduct  business.  ^  ' 

Although  the  Asia-Pacific  region  is  a  key  area,  representir  i  " 
one-quarter  of  the  world's  IT  market,  computer  suppliers  c£ 
encounter  many  difficulties  selling  in  that  region,  such  as  hig;  " 
import  taxes,  arbitrary  customs  enforcement,  smuggling  arj 
gray  market  activities,  investment  restrictions,  software  pira(  ^ 
with  inadequate  international  property  rights  enforcement,  ar,  • 
in  some  cases  skilled  labor  shortages.  ,  * 

Latin  America.    According  to  IDC,  regional  PC  shipmen' 
totaled  nearly  4.2  million  units  in  1998,  up  14  percent  over  tlj  5, 
previous  year's  level.  Although  Latin  America  represents  onlyj  );< 


percent  of  the  global  PC  market,  it  lias  some  ot  the  laslest- 
growing  and  least  penetrated  markets  in  the  world.  For  exam- 
ple, in  Mexico,  the  installed  base  of  PCs  is  about  4.6  million 
units,  or  approximately  3  per  100  people.  Market  reforms  in 
Brazil  and  Mexico,  the  two  largest  Latin  American  PC  markets, 
have  facilitated  a  more  competitive  market-oriented  system  in 
comparison  to  the  protectionist  policies  of  the  past.  As  trade 
barriers  fall  with  the  spread  of  free  trade  alliances  such  as 
NAFTA  and  MFRCOSUR,  commercial  relations  and  confi- 
dence in  these  markets  will  grow  along  with  their  economies. 
Growth  in  the  region  in  1 999  was  expected  to  slow  as  a  result  of 
the  latest  devaluation  of  the  Brazilian  real,  lower  overall  gross 
domestic  product  (GDP)  growth,  and  higher  interest  rates. 
However,  demand  is  expected  to  rebound,  increasing  at  double- 
digit  levels  through  2003. 

Robin  Gaines  and  Tim  Miles,  U.S.  Department  of  Commerce. 
Computer  Systems  Division.  Office  of  Computers  and  Business 
Equipment,  (202)  482-057 1 .  September  1999. 
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Supercomputers 

The  supercomputer  segment  of  the  computer  equipment  indus- 
try consists  of  two  main  architectural  types:  parallel  vector  pro- 
cessing (PVP)  and  massively  parallel  processing  (MPP).  System 
speeds  generally  are  measured  in  billions  of  floating  point  oper- 
ations per  second  (gigaflops).  The  PVP  architecture  relies  on  a 
relatively  small  number  of  very  powerful  processors  using  a 
large  shared  memory  to  perform  intricate  vector  calculations. 
PVPs  historically  used  high-peiformance  emitter-coupled-logic 
(ECL)  technology  and  a  complex  liquid  coolant  system.  How- 
ever, these  systems  are  now  based  on  complementary  metal 
oxide  semiconductor  (CMOS)  technology  and  are  air-cooled. 
PVPs  have  dominated  the  very  high  end  of  the  supercomputing 
spectrum  because  of  their  reliability,  market  acceptance,  and 
ability  to  solve  vector-type  problems  efficiently. 

By  contrast,  the  MPP  architecture  consists  of  hundreds  and 
sometimes  thousands  of  processing  elements  strung  together  in 
a  parallel  configuration.  This  architecture  uses  distributed 
memory  and  CMOS  technology.  In  certain  applications,  MPPs 
are  challenging  PVPs  for  market  share.  However,  in  many 
cases.  MPPs  operate  at  a  much  lower  level  of  efficiency  on 
vector-type  problems. 

Some  emerging  alternative  technologies  in  the  supercomputer 
sector,  such  as  multithreading  (executing  different  parts  of  a  pro- 
iram  simultaneously),  ultimately  could  compete  for  share  with 
he  current  PVP  and  MPP  architectures.  Multithreaded  systems 
ire  just  moving  into  the  marketplace  and  are  intended  to  address 
■pecific  application  niches  in  the  market,  although  they  face  a  dif- 
icult  battle  for  market  share  in  the  near  temi. 

The  high-end  PVP  industry  consists  of  a  small  number  of 
uppliers.  with  Cray,  the  one  remaining  U.S.  company,  and 
liree  Japanese  firms — NEC.  Hitachi,  and  Fujitsu — competing 


for  a  relatively  small  number  of  global  procurements.  Interna- 
tional Business  Machines,  SGI/Cray,  Hewlett  Packard,  Sun. 
Compaq.  Fujitsu,  and  Hitachi  all  offer  MPP  systems.  Teia.  a 
U.S.  company,  is  ottering  a  machine  based  on  multithreaded 
architecture. 

Formerly  consisting  of  a  large  number  of  companies  dedi- 
cated to  developing  cutting-edge  technologies,  the  supercom- 
puter sector  has  undergone  considerable  reorganization  and 
consolidation  in  recent  years.  Several  factors  have  contributed 
to  volatility  in  the  industry,  including  a  shrinking  supercom- 
puter market  and  the  inability  of  smaller  suppliers  to  generate 
sufficient  revenues  to  fuel  R&D  efforts.  This  volatility  has 
brought  smaller  companies  under  the  umbrella  of  larger,  more 
diversified  organizations  that  have  the  resources  to  pursue  R&D 
and  can  withstand  short-term  stagnation  in  demand.  These 
larger  companies  have  realized  the  benefits  of  employing 
"high-end"  technology  throughout  their  product  range  and  have 
pushed  bus  and  interconnect  technologies  developed  for  super- 
computers down  to  the  desktop  level.  Companies  without  sub- 
stantial financial  resources  to  commit  to  R&D  may  quickly  see 
erosion  of  their  competitive  technological  advantage.  This  situ- 
ation can  create  a  spiraling  effect,  with  decreased  revenue  from 
a  noncompetitive  system  providing  a  decreased  revenue  base  to 
fuel  R&D  efforts  for  future  systems. 

In  August  1999.  SGI  announced  that  it  would  sell  Cray, 
which  it  had  purchased  in  early  1996.  In  the  following  month, 
SGI  stated  that  it  hoped  to  reach  an  agreement  in  the  near  future 
with  a  company  that  would  take  a  majority  stake  in  the  Cray 
unit.  This  situation  will  continue  to  be  an  important  develop- 
ment to  monitor,  as  Cray  is  the  sole  U.S.  manufacturer  of  vec- 
tor supercomputers. 

In  light  of  the  fact  that  vector  supercomputers  remain  vital  to 
U.S.  national  security  and  commercial  interests,  the  U.S. 
Department  of  Defense  and  the  National  Security  Agency 
recently  announced  that  they  will  provide  significant  financial 
support  for  the  development  of  the  next  generation  of  \ector 
supercomputers  by  Cray,  known  as  SV2.  This  effort  by  the  U.S. 
government  to  support  the  continuity  of  this  technology  can  be 
attributed  to  the  realities  of  the  PVP  market  outlined  below.  With 
the  cunent  market  dynamics,  it  remains  a  challenging  business 
proposition  to  develop  and  market  vector  supercomputers. 

Price  has  become  the  major  determinant  in  competition  for 
procurements  worldwide.  In  the  United  States,  an  antidumping 
petition  was  tiled  against  a  Japanese  supplier  in  mid- 1996  for 
allegedly  offering  supercomputer  systems  below  cost  to  a  U.S. 
government-funded  site.  While  the  resulting  order  has  eased  the 
predatory  pricing  situation  in  the  United  States,  intense  pricing 
battles  continue  in  the  European  market.  U.S.  and  Japanese 
vendors  have  been  facing  off  in  head-to-head  competition  over 
procurements  at  influential  research  and  computer  centers 
throughout  Europe. 

At  the  high  end  of  the  MPP  market,  supercomputer  suppliers 
have  developed  computers  that  operate  at  speeds  exceeding  a 
trillion  floating  operations  per  second  (teraflops).  The  U.S. 
Department  of  Energy  has  awarded  contracts  to  Intel.  Cray/ 
SGI,  and  IBM  to  build  these  teraflop  systems  as  part  of  the 
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Accelerated  Strategic  Computing  Initiative  (ASCI).  ASCI  is  a 
lO-year.  $940  million  project  to  provide  a  computational  alter- 
native to  the  testing  of  nuclear  weapons.  Intel,  a  former  ASCI 
participant,  announced  in  1998  that  it  will  no  longer  manufac- 
ture MPP  supercomputer  systems  but  instead  will  provide  com- 
ponents and  advice  to  suppliers  in  the  high-performance 
market.  Three  of  the  top  six  systems  on  the  top  500  list  of  the 
world's  most  powerful  supercomputers  published  in  June  1999 
were  developed  for  the  ASCI  program.  This  list  is  published 
twice  annually  and  independently  ranks  the  top  500  supercom- 
puter installations  worldwide  according  to  their  performance  on 
the  LINPACK  benchmark  for  supercomputer  performance. 

As  a  snapshot  competitive  analysis  of  the  supercomputer 
market,  the  top  500  list  published  in  June  1999  shows  that  over 
86  percent  of  the  systems  surveyed  were  manufactured  by  U.S. 
vendors  (36  percent  by  SGI/Cray,  23  percent  by  IBM.  19  per- 
cent by  Sun.  and  7  percent  by  Hewlett-Packard). 

The  federal  High  Performance  Computing  and  Communica- 
tions (HPCC)  program  is  another  R&D  effort  that  is  important 
to  the  future  of  the  U.S.  supercomputer  industry.  It  coordinates 
federal  multiagency  R&D  activities  with  acadcmia  and  industry 
to  develop  leading-edge  applications  to  suppt)rt  public  sector 
and  private  sector  (Operations  and  boost  U.S.  economic  compet- 
itiveness. For  a  more  complete  discussion  of  this  initiative,  see 
the  R&D  discussion  earlier  in  this  chapter. 

Heightened  competition  through  technical  innovation  and 
aggressive  pricing  is  expected  to  continue  in  the  near  future. 
The  overall  supercomputer  market  will  see  limited  growth 
through  2003.  with  revenue  totaling  close  to  $1.2  billion, 
accordmg  to  IDC.  This  represents  an  annual  growth  rate  of  6.7 
percent  since  1998.  IDC  expects  the  average  selling  prices  of 
these  systems  to  grow  only  2  percent  annually  through  2003. 
while  unit  shipments  will  increase  4.6  percent. 

U.S.  supercomputer  suppliers  face  substantial  competition 
in  major  foreign  markets  from  Japanese  suppliers.  U.S.  and  Jap- 
anese manufacturers  will  have  to  compete  against  each  other  for 
a  relatively  small  number  of  procurements  worldwide  and  try  to 
win  customers  by  continuing  to  introduce  new,  more  powerful 
systems  with  improved  price-performance  ratios. 

Japan  represents  the  single  largest  market  for  supercomput- 
ers outside  the  United  States  and  is  expected  to  maintain  that 
position  over  the  next  5  years.  With  over  10  percent  of  the 
worldwide  installed  base  of  supercomputers,  this  market  holds 
substantial  opportunities  for  both  U.S.  and  Japanese  vendors. 
U.S.  suppliers  should  retain  their  competitive  edge  in  the  Japa- 
nese private  sector  through  the  turn  of  the  century  because  of 
the  quality  and  reliability  of  their  systems. 

The  U.S. -Japan  Supercomputer  Agreement,  negotiated  in 
1987.  addressed  U.S.  concerns  regarding  competition  for  Japa- 
nese public  sector  procurement.  When  this  agreement  failed  to 
increase  U.S.  access  to  the  Japanese  public  sector  market,  the 
United  States  and  Japan  renegotiated  the  agreement  in  1 990.  The 
1990  agreement,  whicii  remains  in  place,  contains  more  detailed 
procedures  for  an  open,  nondiscriminatory  public  procurement 
process  through  which  the  government  of  Japan  committed  to 
purchase  supercomputers  on  the  basis  of  competitive  factors. 


During  fiscal  1993-94,  the  U.S.  share  of  the  Japanese  public  \ 
sector  supercomputer  market  increased  dramatically  and  'i 
approached  the  45-50  percent  share  of  the  Japanese  private  sec-  j 
tor  supercomputer  market  supplied  by  U.S.  firms.  Since  then,  '\ 
the  U.S.  share  of  the  Japanese  public  sector  supercomputer -j 
market  has  not  kept  pace  with  the  U.S.  share  of  the  private  sec- 1 
tor  market.  At  the  annual  bilateral  meetings  to  discuss  thel 
implementation  of  the  agreement,  the  United  States  govern- 
ment  expres.sed  concern  about  Japanese  government  practices] 
which  appear  to  be  inconsistent  with  the  agreement.  ] 

Competition  for  supercomputer  procurements  in  Europe* 
should  intensify.  Although  the  number  of  new  sites  is  expected' 
to  increase  only  slightly,  the  relatively  large  installed  base  of' 
supercomputer  users  in  markets  such  as  Germany,  France,  and' 
the  United  Kingdom  will  continue  to  stimulate  demand  for' 
supercomputer  system  upgrades.  Sales  of  high-performance* 
systems  should  increase  in  Asia,  Italy,  and  the  Scandinavian' 
countries  as  their  computational  needs  grow. 

1 

Mainframe  Computers  ' 

Mainframes  range  from  small-scale  to  large-scale,  are  based'; 
primarily  on  proprietary  processor  technology,  and  provide^' 
enormous  amounts  ol  throughput  by  offloading  I/O  proces^;ing! 
to  a  peripheral  channel.  Mainframes  are  capable  of  supporting' 
hundreds  of  users  and  have  multiple  ports  into  memory  anc 
especially  into  high-speed  caches,  which  can  transfer  data  \(\ 
times  faster  than  the  mam  memory  can.  Additionally,  the  inter 
nal  bus  transfer  rates  of  mainframes  are  also  much  higher  thari 
those  of  smaller  systems,  giving  them  the  ability  to  procesrl  i 
large  volumes  of  data  much  more  efficiently  than  smaller-scal^j  i 
systems  or  PCs  can.  1 
In  spite  of  predictions  that  mainframe  computers  woul( 
relinquish  the  market  to  networked  PCs  and  workstations"!  : 
demand  for  these  computer  systems  continues  among  users  thaj 
need  significant  processing  and  storage  capabilities  for  a  larg- 
user  base.  Typical  applications  being  handled  by  mainframe 
include  management  information  systems  (MIS),  enterpris' 
resource  planning  (ERP),  and  on-line  transaction  processin 
(OLTP).  According  to  most  .sources,  shipments  will  continue  t' 
decline  over  the  next  5  years  as  users  replace  and  upgrade  ther 
existing  systems  rather  than  purchase  mainframes  for  ner 
installations.  The  ability  of  the.se  computers  to  process  largj 
amounts  of  data  more  efficiently  and  reliably  than  existin" 
client/server  systems,  together  with  decrea.sed  costs  resultinj 
from  their  use  of  CMOS  technology,  has  kept  the  replacemer 
market  for  mainframes  viable  for  the  near  term.  Projections  c* 
future  revenues  for  mainframes  are  included  within  the  data  c 
large-scale  .servers  given  below. 

Servers 

Servers  are  computer  systems  in  a  network  that  are  shared  tj 
multiple  users  and  are  employed  for  a  wide  variety  of  function! 
such  as  Web  servers,  application  servers,  file  servers,  and  ne 
work  access  servers.  They  support  a  broad  range  of  applicatioi, 
and  range  from  small  PC-based  single-processor  servers  ' 
complex  large-scale  multiprocessor  systems. 


27-1 6    U.S.  Industry  &  Trade  Outlook  2000 


I  Growth  of  SLM  ver  s;ilos  has  exploded  in  icclmiI  years,  and  siih- 
stantial  demand  for  these  systems  sh^)Llld  eontiniie  in  the  near 
t'utiire.  However,  aeeording  to  iarge-seale  servers  will 

cxperienee  a  slowdown  from  $17.2  hillion  in  sales  in  I991S, 
falling  to  around  $16.7  billion  in  2002.  There  is  no  foreseeable 
development  that  will  reverse  this  trend,  sinee  the  price- 
perlormanee  ratios  of  medium-range  to  low-range  servers  eon- 
tiniie to  improve,  making  them  attraetive  and  viable  alternatives 
to  more  expensive  high-end  models.  For  this  reason,  PC,  low- 
end,  and  midrange  servers  will  experienee  substantial  growth. 
The  strongest  advanees  in  this  systems  ealegory  will  oeeur  in 
Windows  NT-based  PC  models,  wliieh  will  experienee  more 
than  20  pereent  annual  growth  in  revenue  through  2003,  aeeord- 
ing to  IDC.  Also,  sales  ot  midrange  servers  should  rise  10  per- 
cent eaeh  year  during  this  period.  IDC  prediets  that  the  server 
category  as  a  whole  will  grow  about  6.4  pereent  annually  from 
$68  billion  in  1999.  reaching  nearly  $89  billion  in  200.^. 

Larger  configurations  of  processors  and  improvements  in 
processor  speed  will  allow  users  to  benefit  from  signitlcant 
increases  in  overall  system  performance  in  the  coming  years. 
I  Driven  by  the  widespread  deployment  of  corporate  and  govern- 
I  menl  networks.  Intranets,  and  Internet  applications,  server  sales 
will  continue  to  represent  nearly  20  percent  of  annual  world- 
wide spending  on  IT  equipment  through  2003. 

Pricing  competition  will  remain  severe  in  the  server  market. 
Although  actual  unit  shipments  have  increased  dramatically  in 
recent  years,  revenue  has  not  increased  proportionately.  This 
trend  undoubtedly  will  continue  as  manufacturers  turther  refine 
production  processes  and  sales  and  distribution  channels  to 
maintain  profitability  in  a  market  bused  on  volume  and  increas- 
ingly thin  margins. 
]       The  increasing  popularity  of  application  servers  (computers 
that  are  used  to  handle  specific  applications)  appears  to  be  the 
[■  next  important  development  in  the  world  computer  systems 
J  market.  These  sj^ecial-purpose  servers  increasingly  are  being 
J 'deployed  by  application  service  providers  (ASPs),  offering 
j;  access  to  specific  applications  via  the  Internet,  and  are  replac- 
[j,  ing  multipurpose  servers  in  many  sites  because  of  their  lower 
15  cost  and  their  reliability.  If  current  trends  continue,  these  sys- 
terns  can  be  expected  to  become  an  $8  billion  business  by  2002, 
,  according  to  IDC.  with  U.S.  server  manufacturers  predicted  to 
,,j  be  the  dominant  competitors  in  this  emerging  market, 
p,:     Another  interesting  development  in  this  sector  is  the  emer- 
„j  ;^gence  of  the  nonunifomi  memory  access  (NUMA)  architecture. 

which  allows  multiple  operating  systems  and  applications  to  run 
jf  on  a  single  multiple-processor  server  system.  As  this  technology 
oj|  is  deployed,  both  technical  and  commercial  end  users  in  large 
^organizations  will  have  a  unique  opportunity  to  perform  data  pro- 
1  cessing  operations  using  a  variety  of  computing  environments. 
This  will  greatly  ease  system  administration  for  organizations 
jd,  ithat  cun-ently  use  a  variety  of  platforms  and  operating  systems, 
ijjjj.    The  overall  outlook  for  the  U.S.  server  industry  for  the  next 
5  years  is  bright.  Although  some  consolidation  will  occur, 
liarger  players  increasingly  will  look  for  innovations  and  part- 
.^jijaering  opportunities  with  firms  that  can  provide  incremental 
berfonnance  advantages  over  their  competitors.  Based  on  the 
|! 
i. 


current  pace  of  technological  tievelopment.  U.S.  server  manu- 
facturers will  maintain  their  market  leadership  lor  the  foresee- 
able future. 

Foreign  Markets  While  the  United  Slates  remains  the  domi- 
nant consumer  of  servers,  Asian  and  western  luii\)pean  coun- 
tries will  continue  to  represent  the  major  overseas  markets  for 
U.S.  vendors.  The  Middle  East  and  Africa,  eastern  f  'urope,  and 
Latin  America  should  present  exceptional  opportunities  for 
U.S.  manufacturers,  with  IDC  and  other  market  researchers 
projecting  substantial  and  sustained  sales  growth  in  those  areas 
through  2003.  Ht)wever.  the  combined  demand  of  those  regions 
will  remain  significantly  lower  than  that  of  .lapan  or  (icrmany 
alone.  The  proliferation  of  servers  in  the  workplace  that  has 
occurred  in  the  United  States  and  other  major  developed  mar- 
kets around  the  world  will  continue  to  be  mirrored  elsewhere  in 
the  international  marketplace  as  Internet  use  expands  and  devel- 
oping countries  exploit  the  efficiencies  afforded  by  the  net- 
working of  IT  products.  As  in  the  domestic  market,  price 
competition  in  overseas  markets  will  remain  intense  among 
U.S.  and  foreign  server  manufacturers.  U.S.  vendors  that  have 
lowered  their  production  and  distribution  costs  to  handle  this 
challenge  in  the  North  American  market  should  continue  to  do 
well  if  they  apply  the  same  tactics  to  their  overseas  marketing 
efforts. 

Workstations 

Although  the  lines  between  high-end  PCs  and  workstations  are 
blurring  because  of  ever-increasing  processor  speeds,  a  work- 
station is  generally  defined  as  a  high-performance  desktop 
computer  used  for  technical  applications  such  as  computer- 
assisted  design  (CAD),  digital  content  creation,  mathematical 
modeling,  and  programming.  Workstations  typically  have  a 
high-resolution  display  and  powerful  graphics  processing  capa- 
bilities. The  distinction  Ivtween  PCs  and  workstations  has  fur- 
ther blurred  with  the  adoption  by  both  PC  and  workstation  firms 
of  the  Peripheral  Component  Interconnect  (PCI)  bus.  The 
enhanced  graphics  capabilities  of  PCs  and  faster  microproces- 
sors also  are  significantly  diminishing  the  perfortiiance  differ- 
ential between  high-end  workstations  and  PCs. 

Price  and  performance  enhancements  drive  global  and 
domestic  demand  for  workstations.  Average  selling  prices  are 
declining  .steadily  as  a  result  of  the  use  of  lower-cost  compo- 
nents. Constant  improvements  in  DRAM  and  hard  disk  drive 
capacity  as  well  as  microprocessor  speeds  have  led  to  signifi- 
cant increases  in  workstation  performance.  According  to  IDC. 
worldwide  shipments  of  the.se  computers  will  grow  16  percent 
annually  through  2003  to  reach  4.9  million  units.  However,  rev- 
enues from  sales  of  these  systems  will  increase  only  an  esti- 
mated 6  percent  each  year  during  that  period.  NT-based 
workstations  have  eroded  Unix  market  share,  with  declines  in 
Unix  shipments  expected  to  continue  in  the  near  future.  IDC 
predicts  that  shipments  of  Unix  systems  will  decline  from  an 
estimated  554.185  units  in  1999  to  461.955  units  in  2003.  In 
addition,  revenue  from  Unix  shipments  is  expected  to  decline 
nearly  10  percent  annually  to  $4.6  billion  through  2003.  NT 
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systems,  by  contrast,  will  continue  to  expand  their  overall  share 
of  the  workstation  market.  IDC  predicts  significant  volume 
growth  of  over  20  percent  each  year  to  4.4  million  units  through 
2003.  Revenue  from  these  systems  will  increase  steadily  at  an 
annual  rate  of  16  percent  to  reach  $14.9  billion  during  this  tiine 
frame  but  will  not  keep  pace  with  the  growth  in  unit  shipments 
because  of  continued  price  declines. 

U.S.  firms  remain  the  leading  suppliers,  with  five  companies 
accounting  for  88  percent  of  the  worldwide  installed  base  of 
traditional  workstations  in  1998,  according  to  IDC.  Systems  are 
currently  on  the  market  with  clock  speeds  exceeding  600  MHz 
and  the  ability  to  handle  more  than  one  instruction  per  clock 
cycle.  Leading  vendors  include  Sun  Microsystems,  Hewlett- 
Packard,  SGI,  IBM,  and  Compaq. 

As  was  stated  above,  Intel-based  windows  NT  workstations 
that  use  Pentium  III  microprocessors  are  continuing  to  chal- 
lenge Unix  vendors  for  market  share.  Unix  offers  superior  scal- 
ability and  high  systems  resource  availability,  but  Windows  NT 
has  a  superior  price-performance  ratio.  Both  offer  the  ability  to 
run  on  a  multitude  of  microprocessor  platforms,  a  sophisticated 
graphical  user  interface,  high-performance  networking  capabil- 
ities, and  cutting-edge  Intranet  and  Internet  functionality. 

The  availability  of  new  computing  applications  such  as  image 
processing,  videoconferencing,  speech  recognition,  transaction 
and  database  processing,  and  data  warehousing,  coupled  with 
constantly  falling  prices,  should  stimulate  steady,  consistent 
growth  for  Windows  NT  workstations  over  the  next  .'i  years. 
Unix-based  systems,  while  continuing  to  meet  the  needs  of 
highly  technical  users,  should  experience  a  continuing  decline  in 
unit  shipments  during  this  period.  Linux,  the  shareware  operating 
system  that  is  emerging  as  a  possible  contender  to  Windows  NT. 
will  be  an  important  factor  to  monitor  in  the  near  future  (for  a 
detailed  discussion  of  Windows  NT,  Unix,  and  Linux,  see  Chap- 
ter 28).  Regardless  of  which  operating  system  ultimately  wins  the 
competition,  U.S.  equipment  suppliers  will  continue  to  control 
this  market.  Further  improvements  in  the  price-performance 
ratios  of  these  systems  will  enable  users  to  obtain  very  powerful 
workstations  with  more  sophisticated  graphics  capabilities  at  a 
fraction  of  today's  costs  in  the  near  future. 

As  a  result  of  the  technical  sophistication  and  computational 
needs  of  their  user  bases,  steady  demand  in  Asia  and  Europe  for 
workstations  should  continue  over  the  next  5  years.  Outside  the 
United  States,  Japan,  Germany,  the  United  Kingdom,  France, 
and  Canada  will  remain  the  top  five  country  markets  for  U.S. 
workstation  manufacturers.  IDC  predicts  that  sales  in  Japan,  the 
leading  overseas  market,  will  increase  5  percent  annually  from 
$2.6  billion  in  1998  to  more  than  $3.3  billion  in  2003.  This  is  in 
contrast  to  many  other  developed  markets,  where  demand  is 
expected  to  remain  relatively  tlat  or  increase  only  slightly. 

The  developing  markets  that  show  significant  promise  for 
U.S.  manufacturers  are  Venezuela  and  Saudi  Arabia.  Although 
their  current  size  is  relatively  small  compared  with  other  mar- 
kets, both  of  these  markets  are  expected  to  experience  substan- 
tial double-digit  increases  in  annual  demand  through  2003, 
according  to  IDC. 


Richard  Dickerson,  U.S.  Department  of  Commerce.  Computer  j 
Systems  Division,  Office  of  Computers  and  Business  Equip-  i 
ment,  (202)  482-1987,  September  1999. 
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The  networking  equipment  covered  in  this  section  includes  var- j 
ious  switches,  routers,  hubs,  bridges,  NICs,  and  remote  access  j 
products  such  as  modems.  Other  products  related  to  networks, >: 
such  as  servers  and  network  operating  systems,  are  covered:] 
elsewhere  in  this  chapter  and  in  Chapter  28,  respectively.  Net->| 
working  equipment  does  not  fall  under  a  single  SIC  category.il 
Shipments  data  for  networking  equipment  are  not  included  in 
this  chapter.  i 

Computer  networking  is  one  of  the  fastest-growing  and  mos^ 
dynamic  segments  of  the  IT  industry.  Although  PC  networks' 
began  to  be  used  widely  in  the  1980s  with  the  rise  of 
client/server  computing,  a  number  of  recent  trends  have  greatly 
accelerated  their  adoption  and  expansion.  As  tlrms  try  tc 
enhance  efficiency  and  worker  productivity  to  remain  competi-J 
tive,  they  are  increasing  their  use  of  Intranets  for  shared  appli- 
cations and  internal  files,  Extranets  to  connect  to  externa] 
suppliers  and  customers,  and  the  Internet,  particularly  for  Ei 
commerce.  In  addition,  the  growing  number  of  network  user:j 
and  the  increasing  average  size  of  electronic  files  sent  through 
them  require  networks  with  greater  speed  and  bandwidth,  drivl 
ing  users  to  upgrade  or  expand  their  networking  technologies. - 

Networks  are  essentially  the  connection  of  computers' 
including  PCs,  servers,  and  workstations,  and  peripherals  foi 
sharing  files  and  services  such  as  databases.  E-mail,  and  printj 
ing.  Networks  typically  run  over  a  common  medium  such  aij 
copper  wire  or  optical  fiber  and  until  recently  were  used  solel^ 
to  transmit  packets  of  data.  Conventionally,  the  term  compute; 
network  is  used  to  refer  to  LANs,  which  accommodate  rek]  i 
tively  small  groups  of  u.sers,  usually  at  the  office  or  buildins  ' 
level.  Whereas  LANs  technologically  can  cover  only  relativeli 
short  distances,  wide  area  networks  (WANs)  connect  users  aOi 
LANs  over  longer  distances,  encompassing  a  city,  a  country,  o- 
in  the  case  of  the  Internet,  the  world.  Although  WAN  users  gei 
erally  lease  lines  from  public  networks,  some  WANs  are  pr 
vately  owned.  LANs  and  WANs  traditionally  have  usef 
different  equipment  and  transport  technologies,  and  purchase>j  t 
of  LAN  and  WAN  equipment  also  have  been  distinct.  Entef 
prises,  such  as  private  firms  and  governments,  more  often  hi 
LANs,  and  telecommunications  carriers  and  ISPs  typically  pu' 
chase  the  WANs.  For  the  most  part,  this  analysis  focuses  on  tl^  | 
LAN  equipment  industry.  However,  as  the  use  of  both  LAP  i  k 
and  WANs  increases,  there  is  a  growing  interrelationshj'  t 
between  LAN  and  WAN  technologies  and  trends.  WAN-relatfj 
issues  are  discussed  where  appropriate.  j 

The  main  LAN  products  are  NICs,  hubs,  bridges,  routei  t 
switches,  and  remote  access  products  such  as  modems.  NIC  ii 
also  known  as  adapter  cards,  are  printed  circuit  boards  that  pr'i  ^ 
vide  the  interface  and  connectivity  between  a  computer  and  t|!  :\ 
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LAN.  I  luhs  arc  simple  devices  thai  Iraiisniil  data  among  groups 
of  LAN  users  al  the  work  group  level.  Bridges  are  used  to  join 
and  extend  the  physical  reach  ot  LANs  by  passing  traffic  from 
one  LAN  segment  to  another.  Switches  are  intelligent  hubs  that 
can  determine  the  destination  of  a  data  packet  and  forward  it 
only  lo  the  intended  recipients.  Routers  are  one  step  smarter,  as 
they  can  determine  the  most  efficient  path  on  the  network  lor 
packets  to  follow.  In  addition,  unlike  hubs,  routers  can  link  net- 
works with  dil'lerent  transport  protocols,  such  as  Ethernet  and 
Token  Ring  (these  and  other  technologies  are  discussed  in 
detail  in  a  later  section  of  this  chapter)  and  can  interface  LANs 
and  WANs.  Modems  connect  networks  to  telephone  lines, 
allowing  users  to  access  LANs  from  external  sites. 

Global  Industry  Trends 

Network  use  is  most  prevalent  in  the  United  States  with  its  high 
level  of  PC  penetration  and  Internet  use.  Major  end  users 
include  the  public  sector,  the  banking  and  finance  sectors,  and 
multinational  corporations  in  a  variety  of  industries.  Other 
developed  countries  also  are  adopting  networks  at  an  increasing 
rate.  Dataquest  reported  that  in  19^8.  nearly  three-quarters  of 
the  European  enterprises  surveyed  had  over  90  percent  of  their 
PCs  connected  to  a  LAN.  Although  developing  countries  lag 
behind  the  United  States  and  Europe  in  both  PC  penetration  and 
Internet  use,  interest  in  networking  technologies  is  high  in 
many  regi<Mis.  especially  in  countries  that  have  pinpointed  IT 
investment  as  the  key  to  future  economic  growth.  The  market 
research  firm  Datamonitor  predicts  that  the  United  States  will 
continue  to  lead  in  overall  investment  in  networks,  although  its 
market  share  will  drop  as  investments  in  other  regions  increase. 

Companies  that  compete  in  the  networking  equipment 
industry  typically  are  very  large  firms  with  a  variety  of  products 
or  smaller  players  competing  in  niche  markets.  U.S.  firms  are 
rji  global  leaders  in  the  networking  equipment  industry,  largely  as 
a  result  of  the  extensive  use  of  networks  in  the  United  States, 
io[  Until  recently,  the  U.S.  industry  was  dominated  by  four  main 
firms:  Cisco  Systems.  3Com.  Cabletron,  and  Bay  Networks. 
However,  Cisco  has  drawn  ahead  and  is  now  the  industry  leader 
in  almost  every  technology  segment.  Business  Week  reported 
that  Cisco's  revenues  increased  from  $1.3  billion  to  $12.2  bil- 
lion in  the  1994-1999  period.  Cisco's  success  has  come  in  part 
from  a  broad  line  of  networking  products  that  it  has  acquired  by 
acquiring  smaller  software  and  hardware  fimis.  According  to 
Business  Week,  it  has  paid  nearly  $20  billion  to  acquire  40  start- 
up firms  since  1993. 

Cisco's  acquisition  strategy  reflects  trends  in  the  networking 
equipment  industry  as  a  whole.  Driven  by  customers'  growing 
\),!lldesire  to  procure  end-to-end  solutions  from  one  supplier  and  the 
leed  to  offer  the  latest  technologies,  large  vendors  are  investing  in 
[jiei|;L)r  acquiring  other  companies  to  broaden  their  product  portfolios, 
"esulting  in  rapid  consolidation  in  the  industry.  3Com,  a  leader  in 
VIC  cards,  acquired  U.S.  Robotics  in  1997,  achieving  market 
eadership  in  modems,  and  Cabletron  recently  bought  Digital 
p(0  equipment's  networking  unit  to  increase  its  own  equipment  sales. 
ijil(jrhese  mergers  and  acquisitions  are  likely  to  continue,  rendering 


it  increasingly  challenging  for  smaller  networking  companies  to 
coinpcle  in  the  industry.  Nonetheless,  industry  analysts  predict 
that  the  number  of  competitors  providing  niche  products  lor 
transporting  data,  video,  and  voice  traffic  will  increase. 

A  new  trend  in  merger  and  acquisition  activities  is  the  grow- 
ing participation  by  large  telecommunications  equipment  pro- 
ducers that  are  aiming  to  compete  in  the  networking  equipment 
industry  by  investing  in  or  acquiring  networking  equipment 
suppliers,  particularly  ones  that  focus  on  leading-edge  tech- 
nologies. Two  major  recent  acquisitions  that  shook  up  the 
industry  were  Lucent's  1999  acquisition  of  Ascend  Communi- 
cations and  Nortel's  I99S  acquisition  of  Bay  Networks  (and  the 
subsequent  name  change  to  Nortel  Networks).  IDC  analysts 
observe  that  purchasing  Ascend,  a  leader  in  WAN  switching, 
has  not  strengthened  Lucent's  position  in  the  LAN  market. 
However,  its  announced  acquisition  of  Xedia  Corporation,  a 
maker  of  LAN  routers,  should  help  till  that  gap.  The  Bay  Net- 
works purchase  has  strengthened  Nortel's  competitiveness  in 
LAN  routers  as  well  as  its  presence  in  the  enterprise  market,  as 
it  now  has  access  to  Bay  Networks'  distribution  channels.  This 
trend  is  being  countered  as  Cisco  and  some  other  traditional 
networking  equipment  suppliers  are  attempting  to  enter  the 
market  for  telecommunications  equipment  by  purchasing  start- 
up telecommunications  firms.  Industry  observers  believe  that 
competing  with  Lucent  and  Nortel  Networks  will  be  difficult, 
as  both  companies  have  supplied  these  markets  for  years  and 
have  solid  reputations  with  telecommunications  carriers,  the 
principal  customers  for  such  equipment. 

Traditional  computer  hardware  firms  such  as  IBM,  Compaq, 
and  Hewlett-Packard  (HP)  also  produce  some  networking  prod- 
ucts, such  as  switches,  hubs,  and  NICs.  although  they  are  not 
major  players.  IBM  announced  in  August  1999  that  it  was  for 
the  most  part  leaving  the  networking  equipment  industry  by 
selling  its  portfolio  of  router  and  switch  patents  to  Cisco.  IBM 
will  supply  Cisco  with  network  components  and  consulting  ser- 
\  ices  and  resell  Ci.sco's  networking  equipment  to  its  own  cus- 
tomers. This  deal  is  expected  to  augment  Cisco's  market  share. 

Globally,  the  U.S.  networking  equipment  industry  faces  lim- 
ited competition  from  suppliers  in  Japan  and  Europe.  Fujitsu. 
Hitachi,  and  Siemens  are  competitive  in  networking,  although 
mostly  in  servers.  Similar  to  U.S.  fimis.  foreign  telecommunica- 
tions equipment  vendors  are  purchasing  smaller  networking 
equipment  flmis  in  an  attempt  to  compete  in  that  market.  Euro- 
pean firms  in  particular  are  beginning  to  enter  the  U.S.  market. 
Siemens's  recent  purcnase  of  the  U.S. -based  Redstone  Commu- 
nications will  allow  it  to  compete  in  router  technologies.  France's 
Alcatel  recently  purchased  the  U.S. -based  Xylan,  a  LAN  equip- 
ment vendor,  and  Sweden's  Ericsson  purchased  Ton^ent  Network 
Technologies  to  acquire  canier-class  routing  switches. 

Domestic  Industry  Trends 

Very  few  trends  in  the  networking  industry  are  strictly  domestic. 
However,  most  of  the  technological  trends  and  industry  issues  can 
be  discussed  from  a  domestic  angle,  largely  because  U.S.  fimis 
are  at  the  leading  edge  of  the  networking  equipment  industry. 
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Technology  Trends.  The  rapid  pace  of  technological  change  is 
a  key  driver  in  the  networking  equipment  industry.  As  networks 
proliferate,  networking  equipment  must  handle  the  torrent  of  data 
resulting  from  an  increasing  number  of  users  and  larger  applica- 
tions that  in  many  cases  now  incorporate  multimedia — voice  and 
video — in  addition  to  data.  As  a  result,  as  is  the  case  in  many 
other  IT  industry  segments,  firms  must  invest  continuously  in 
R&D  to  improve  their  product  performance  and  invent  their  own 
next-generation  technologies  to  avoid  being  left  behind.  Standard 
and  Poor's  estimates  that  networking  companies  spend  approxi- 
mately 10  percent  or  more  of  their  sales  on  R&D. 

The  basic  thrust  of  technological  developments  has  been 
increased  network  bandwidth  and  transmission  speed  to  allevi- 
ate congestion.  The  mo.st  prominent  developments  include  new 
transmission  technologies,  switched  LANs,  wireless  LANs, 
converged  networks,  and  next-generation  networks.  Many  new 
technologies  do  not  gain  widespread  acceptance.  Even  when 
they  do,  they  may  take  years  to  gain  acceptance,  in  part  because 
of  the  high  cost  of  installing  new  equipment  and  training  people 
to  run  it.  Firms  also  find  it  difficult  to  justify  discarding  the 
huge  investments  they  have  made  in  what  were  considered  the 
best  technologies  at  the  time. 

Transmission  Technologies.  Major  changes  and  battles  are 
occuiring  in  the  area  of  LAN  transmission  protocols,  or  the 
rules  and  coding  specifications  for  sending  packets.  As  proto- 
cols evolve,  they  become  more  scalable  and  enable  network 
sizes  to  grow,  and  so  emphasis  has  been  placed  on  increasing 
transmission  speeds.  Currently,  the  most  widely  used  LAN 
transmission  technology  is  Ethernet.  IDC  estimates  that  cur- 
rently approximately  80  percent  of  networks  use  some  fomi  of 
Ethernet  technology.  The  most  basic  Ethernet  is  a  10  megabits 
per  second  (Mbps)  technology  dating  from  the  1970s.  However, 
it  is  too  slow  for  many  current  network  needs,  and  vendors  have 
been  investing  in  R&D  to  increase  its  speed  and  abilities. 

Fast  Ethernet,  which  runs  at  100  Mbps,  has  been  adopted  by 
many  enterprises,  although  1,000  Mbps  (gigabit)  Ethernet  has 
gained  widespread  attention.  Gigabit  Ethernet's  deployment  had 
been  delayed  pending  the  release  of  approved  international  stan- 
dards by  the  Institute  of  Electrical  and  Electronics  Engineers 
(IEEE),  which  sets  standards  for  networking  equipment.  IEEE 
approved  a  standard  for  running  gigabit  Ethernet  over  fiber-optic 
cable  in  1998,  increasing  its  acceptance.  A  standard  for  running 
it  over  copper  wire  was  finally  approved  in  June  1 999.  The  wide- 
spread use  of  copper  wire  in  Ethernet  LANs  has  caused  many 
industry  analysts  to  predict  rapid  deployment  of  gigabit  Ether- 
net. Gigabit  Ethernet's  acceptance  is  likely  to  be  enhanced 
because  new  Ethernet  technologies  are  compatible  with  existing 
Ethernets  and  u.sers  can  upgrade  to  them  without  changing  exist- 
ing wiring  or  applications.  This  compatibility  gives  both  fast 
Ethernet  and  gigabit  Ethernet  an  advantage  over  other  network- 
ing protocols  such  as  Token  Ring  and  Asynchronous  Transfer 
Mode  (ATM)  because  of  Ethernet's  existing  large  installed  base. 
In  addition,  upgrading  on  a  continuous  Ethernet  path  saves  time 
and  money  in  network  training  and  management  tools. 
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Notwithstanding  the  publicity,  gigabit  Ethernet's  deploy- 
ment in  LANs  is  not  yet  widespread.  Many  PCs  and  work-  | 
stations  do  not  have  the  power  to  handle  1 ,000  Mbps  of  ; 
bandwidth,  and  so  networks  cannot  take  full  advantage  of  giga-  /_ 
bit  Ethernet's  capacity.  As  a  result,  according  to  a  survey  by  \ 
Government  Computer  News,  most  firms  are  not  adopting  giga-  u 
bit  Ethernet  but  are  upgrading  to  fast  Ethernet  or  staying  with  i; 
their  current  transmission  technologies.  However,  gigabit] 
Ethernet  does  have  a  market  in  enterprise  backbones,  where  its; 
speed  can  be  optimized.  It  is  used  for  communication  between 
high-performance  servers,  where  its  high  speed  is  ideal  forij 
transferring  large  databases,  backing  up  applications,  or  mak-. 
ing  connections  for  Web  site  traffic.  Nonetheless,  the  prices  of  j 
gigabit  Ethernet  products  are  dropping  rapidly,  and  that  should' 
drive  further  deployment  of  that  technology. 

Despite  its  slow  start  in  the  LAN  market,  gigabit  Ethernet 
increasingly  is  being  used  in  WANs.  One  reason  for  this  trend  is 
its  high  bandwidth.  Another  reason  is  the  fact  that  network 
managers  seek  easy  connectivity  between  Ethernet-based^ 
LANs  and  WANs.  As  a  result,  some  analysts  view  gigabit 
Ethernet  as  having  the  potential  to  become  a  single  unifying' 
transmission  technology  for  LANs  and  WANs  in  the  future:  that^' 
is  what  ATM,  as  described  below,  was  supposed  to  be.  There  is 
even  talk  of  10-gigabit  Ethernet,  although  standards  work  on  il 
remains  in  the  embryonic  stage.  Nonetheless,  Network  World 
reports  that  MClWorldcom  and  other  service  providers  are  con-: 
sidering  10-gigabit  Ethernet's  possibilities  for  WANs.  ! 

Token  Ring  LAN  technology,  which  was  introduced  by  IBMj  j 
in  the  1980s,  continues  to  be  deployed  in  most  non-Etherne! 
LANs.  Its  use  is  declining  as  some  enterprises  are  replacing! 
Token  Ring  backbones  with  Ethernet  and.  to  a  lesser  extent! 
ATM.  PC  Week  predicted  that  worldwide  Token  Ring  hub  anc 
switch  revenues  would  be  slightly  less  than  $800  million  in  ' 
1999.  decreasing  from  nearly  $1.2  billion  in  1996.  In  1997: 
vendors  were  investing  heavily  in  high-speed  Token  Ring,  witl'i 
transmission  speeds  of  100  Mbps,  and  discussing  gigabit  Tokei; 
Ring,  hoping  to  give  users  an  upgrade  path  similar  to  that  O! 
Ethernet  users.  However,  competition  from  newer  Ethemej 
technologies  and  Token  Ring's  high  cost  and  complexity  o[ 
deployment  have  reduced  its  popularity.  Only  two  high-speec] 
Token  Ring  vendors  remain:  IBM  and  Madge  Networks.  Tokei'  ' 
Ring  will  continue  to  serve  a  niche  market  in  environment,  ' 
where  users  value  performance  over  cost.  Because  Token  Rinfj  I 
is  reliable  and  redundant  and  allows  no  data  collision,  ii,  r 
remains  the  protocol  of  choice  in  businesses  where  network' 
are  time-sensitive  or  need  careful  control,  such  as  assembly 
process  control,  and  hospital  environments.  i 

A  few  years  ago.  ATM,  a  transmission  technology  widel"  >  i 
deployed  by  carriers  to  transmit  voice,  data,  and  other  traffij  i 
across  WANs,  was  regarded  by  many  analysts  as  the  dominarj, 
future  technology  for  LANs.  It  was  seen  as  a  technology  that  i|  i 
deployed  through  both  LANs  and  WANs  could  offer  seamiest  f. 
transmission  among  networks.  ATM  has  virtually  unlimite  | 
bandwidth,  a  key  feature  for  transmitting  multimedia,  and  cal  i  jj 
send  data,  voice,  and  video  simultaneously.  ATM  routers  anh  5s 
switches  also  have  quality  of  service  (QOS).  or  the  ability  t  ?( 


priorili/c  the  Iransniission  ol  packets,  such  as  video  and  voice, 
tliat  cannot  he  delayed  it  they  are  (o  function  properly. 

Despite  the  initial  excitement,  ATM  has  not  gained  wide- 
spread acceptance  in  LANs.  It  is  expensive,  and  not  all  users  need 
its  voice  and  video  integration  abilities,  it  also  has  proved  rela- 
tively complex  to  implement  on  the  enterprise  side.  Further,  when 
it  was  introduced.  ATlVI's  1 53  Mbps  ot" bandwidth  was  50  percent 
faster  than  fast  I'lhernet.  It  now  faces  competition  in  LANs  from 
gigabit  Ethernet,  vviiich  is  10  times  faster  than  fast  Hthernet. 

Internet  Protocol  the  protocol  for  data  transmission 

over  the  internet,  also  has  been  deployed  to  a  limited  extent  in 
LANs.  Although  IP  is  not  widely  used  in  LANs,  it  sometimes  is 
used  to  ensure  data  integrity,  industry  analysts  note  that  as  other 
transport  technologies  come  to  dominate  LANs,  IP  may  remain 
marginaii/ed. 

Switched  l>ANs.  The  migration  from  shared  media  to 
switched  LANs  is  another  important  development  in  LAN  tech- 
nologies, in  shared  media  LANs,  routers  play  a  prominent  role. 
However,  routers  are  expensive  and  can  slow  networks  as  they 
must  stop  each  packet  to  read  its  destination  and  determine  its 
I  most  efficient  route.  As  a  result,  vendors  have  been  developing 
higher-speed  switches  designed  to  be  as  intelligent  as  but  faster 
than  routers.  Layer  3  switches  are  one  such  switch.  Faster  and 
less  expensive  than  routers.  Layer  3  switches  separate  each  data 
packet  and  read  only  what  is  needed  to  make  a  forwarding  deci- 
sion. With  both  routing  and  switching  functions  in  one  device. 
Layer  3  switches  are  easier  to  maintain  and  manage. 

As  a  result  of  this  migration  to  switched  LANs,  switches  are 
one  of  the  fastest-growing  network  equipment  market  seg- 
ments, causing  a  related  decline  in  router  demand.  A  recent  sur- 
vey by  Infonetics  Research  Inc.  found  that  80  percent  of  the 
companies  surveyed  planned  to  adopt  Layer  3  switches  by  the 

I  year  2000.  especially  as  switch  prices  drop.  However.  Layer  3 
switches  cannot  handle  as  many  transport  protocols  as  routers 

I I  can,  ensuring  routers  a  place  in  the  market.  Some  vendors 
recently  introduced  even  faster  and  more  intelligent  Layer  4 

'  gigabit  Ethernet  switches.  However,  as  was  discus.sed  above, 
gigabit  Ethernet  technologies  are  gaining  slow  acceptance  in 
I  LANs.  For  the  most  part.  Layer  4  switches  are  being  deployed 
"  at  the  edge  of  LANs  for  access  to  WANs  and  are  owned  by 
Iciecommunications  service  providers. 

Wireles.s  LANs.  Much  attention  has  been  paid  to  the  idea  of 
wireless  LANs.  Wireless  LANs  consist  of  radio  receivers  and 
transmitters  attached  to  computers  and  points  along  a  conven- 
tional LAN.  They  are  most  commonly  used  in  situations  where 
wiring  is  impossible,  inconvenient,  or  costly  or  where  the 
mobility  of  users  is  important,  as  in  the  ca.se  of  employees 
entering  warehouse  inventory  data  into  a  hand-held  computer. 

Although  wireless  LANs  were  long  considered  a  niche  tech- 
nology because  few  customers  were  interested  in  them  as  a 
esult  of  their  high  cost,  their  use  is  increasing.  According  to 
IDC.  worldwide  wireless  LAN  equipment  shipments  were  val- 
jed  at  approximately  $700  million  in  1999  and  are  likely  to 
:row  continuously  to  reach  $1.6  billion  in  2003.  Various  trends 
ire  driving  increased  wireless  LAN  use.  The  IEEE  ratified  stan- 


dards for  wireless  LANs  in  1997,  giving  vendors  a  greater  incen- 
tive to  produce  the  equipment.  Notably,  major  network  equip- 
ment vendors  such  as  Cabletron,  Lucent,  and  Nortel  Networks 
have  begun  to  manufacture  wireless  LAN  products,  and  this  has 
made  enterprises  more  comfortable  investing  in  these  technolo- 
gies. Also,  computer  vendors  have  introduced  an  increasing 
number  of  portable  computing  devices  necessary  for  wireless 
LANs,  such  as  Palm  Pilots  and  Microsoft  CE  devices.  Finally, 
recent  advances  in  radio  frequency  (RF)  technologies  allowing 
larger  bandwidth  have  increased  wireless  LAN  speeds. 

Wireless  LANs  must  overcome  several  hurdles  before  they 
are  more  widely  used.  One  is  a  perception  issue,  as  many  users 
are  more  comfortable  with  cable-based  networks.  Wireless 
LAN  equipment  is  still  expensive,  and  despite  new  standards, 
many  products  are  not  interoperable.  Wireless  LANs  also  have 
relatively  low  speeds  and  distance  limitations.  As  is  the  case 
with  other  leading-edge  networking  technologies,  the  future 
widespread  acceptance  of  wireless  LANs  is  uncertain. 

Convergence.  The  convergence  of  voice,  data,  and  video 
traffic  over  a  single  network  is  another  trend  that  has  gotten  off 
to  a  slower  start  than  was  anticipated.  Many  industry  experts 
agree  that  convergence  will  occur  eventually  but  are  not  sure 
when  and  how.  Analysts  at  Forrester  Research  predict  that  it 
may  take  10  years  for  converged  networks  to  become  a  reality 
and  expect  that  voice  and  data  networks  will  continue  to  exist 
side  by  side  until  then. 

Voice  over  Internet  Protocol  (VOIP)  is  the  first  convergence 
service  to  have  gained  momentum  and  early  demand.  VOIP 
products  transmit  digitized  voice  signals  across  IP-based 
packet-switched  networks,  whereas  traditional  telephone  ser- 
vice uses  analog  signals  that  are  transmitted  over  circuit- 
switched  networks.  Although  it  has  received  much  press 
coverage,  recent  studies  suggest  that  most  enterprises  will  not 
adopt  VOIP  in  the  near  future.  Fonester  Research's  poll  of  50  of 
the  largest  U.S.  firms  found  that  two-thirds  have  no  plans  to  use 
it.  Vendors  such  as  3Com,  Nortel  Networks,  and  Cisco  are 
offering  VOIP  products  to  enterprise  customers.  Currently,  the 
biggest  sales  of  VOIP  products  are  for  WANs  and  are  made  to 
carriers  such  as  AT&T.  MCIWorldcom.  and  Sprint. 

Progress  in  integrating  video  is  even  further  behind,  largely 
because  of  the  bandwidth  constraints  of  current  networks. 
Other  obstacles  hindering  the  use  of  converged  networks 
include  a  lack  of  QOS.  While  slight  delays  do  not  affect  the  per- 
formance of  traditional  LAN  traffic,  such  as  file  transfers  and 
database  queries,  delays  in  voice  or  video  result  in  unnatural- 
sounding  voices  and  stilted  images.  Achieving  QOS  will 
require  expensive  upgrades  of  entire  networks,  since  switches 
must  be  smarter  to  regulate  voice  and  video  traffic  effectively. 

Next-Generation  Networks.  A  new  area  of  LAN  technologies 
that  is  receiving  press  coverage  is  the  concept  of  next-generation 
networks  (NGNs).  Compared  to  traditional  "dumb"  networks, 
which  administrators  must  control,  smarter  networks  can  adapt  to 
the  needs  of  an  enterprise  without  an  administrator's  intervention. 
NGNs  are  expected  to  have  distributed  intelligence,  using  directory 
services  to  identify  on-line  users  and  act  accordingly  by  assigning 
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pailiciilar  files  or  services  only  to  certain  users.  Vendors  are  pro- 
moting this  networking  concept  in  response  to  rising  user  demand 
for  reliability  as  networks  become  increasingly  critical  to  firnis" 
day-to-day  operations  and  competitiveness  and  as  essential  sei"vices 
begin  to  cut  across  LANs  and  WANs.  Layer  4  gigabit  Ethernet 
switches  are  expected  to  be  central  to  NGNs.  However,  NGNs  are 
in  the  embryonic  stage  since  gigabit  Ethernet  is  only  slowly  being 
adopted  in  LANs.  Even  though  vendors  tout  NGNs'  faster  network 
access  and  simpler  network  administration,  they  are  expected  to  be 
more  complex  to  administer  at  fu  st,  slowing  their  adoption. 

Other  Trends 

Remote  Access.  Users  increasingly  are  accessing  networks 
remotely,  a  trend  driven  by  the  growing  number  of  telecommut- 
ing employees,  sales  and  .service  personnel,  and  business  trav- 
elers who  must  access  LANs  from  outside  the  office.  IDC 
reports  that  over  85  percent  of  U.S.  and  western  European  com- 
panies own  remote  access  products  or  lease  remote  access  ser- 
vices and  that  laptop  use  is  rising  (24  percent  of  the  PCs 
purchased  by  U.S.  businesses  with  more  than  100  employees 
are  laptops).  In-Stat  forecasts  that  the  number  of  ports  in  the 
United  States  for  remote  access  products  will  grow  24  percent 
over  the  1999  level  to  reach  }.4  million  in  the  year  2000. 

Analog  modems,  which  convert  digital  computer  signals  to 
analog  tor  transmission  over  circuit-switched  telephone  lines, 
are  the  most  commonly  used  remote  access  products.  The 
fastest  analog  modems  run  at  56  kilobits  per  second  (Kbps)  and 
were  developed  by  U.S.  Robotics,  which  is  now  owned  by 
3Com.  Their  widespread  use  was  delayed  by  two  factors:  lack 
of  a  common  standard  and  a  dearth  of  ISPs  offering  the  56  Kbps 
transmission  speed  that  allows  consumers  to  use  them.  How- 
ever, a  standard  was  agreed  to  in  1998,  and  most  ISPs  have 
upgraded  to  56  Kbps  technologies.  Standard  and  Poor's  pre- 
dicts that  these  events  will  spur  demand  for  analog  modems. 

Cable  modems,  a  newer  remote  access  product,  allow  users 
to  access  the  Internet  through  existing  cables  used  for  cable  tele- 
vision. They  are  extremely  fast  and  maintain  a  constant  connec- 
tion to  the  Internet,  in  contrast  to  analog  modems,  which  require 
users  to  dial  in  for  each  Internet  connection.  However,  cable 
modems  are  not  yet  widely  used.  Users  must  share  the  connec- 
tion with  multiple  users  on  a  neighborhood's  cable  system.  This 
means  that  access  can  become  slower  as  subscribership 
increases.  In  addition,  few  U.S.  network  users  have  access  to 
upgraded  cable  systems  that  are  compatible  with  cable  modems. 

Pricing.  Prices  in  the  networking  equipment  industry  are 
declining  because  of  intense  competition  among  vendors.  As  a 
result,  many  producers'  margins  are  slim.  The  most  rapid  price 
declines  typically  occur  in  older  shared  media  or  commodity 
products  such  as  hubs,  routers,  NICs,  and  slower-speed  analog 
modems,  which  are  particularly  sensitive  to  price  competition. 
Prices  for  products  ba.sed  on  older  transmission  technologies 
also  are  falling.  For  example,  IDC  reports  that  prices  for  Token 
Ring  switches  have  been  dropping  in  recent  years. 

Prices  for  even  newer  products  such  as  fast  Ethernet  and  giga- 
bit Ethernet  switches  also  are  declining  because  of  tierce  com- 
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petition  among  vendors.  IDC  reports  that  prices  for  fast  Ethernet  | 

switches  will  fall  from  $450  per  port  in  1999  to  $232  per  port  in  j 

2002.  Prices  for  gigabit  Ethernet  switches  will  fall  by  more  than  ; 
half  from  $1,300  to  $520  per  port.  However,  functionality  and 

perfonnance  gains  are  expected  to  increase  as  vendors  upgrade  j 
their  products.  The  trend  of  continuously  falling  prices  in  the 

networking  equipment  industry  is  expected  to  continue.  \ 

Issues  and  Challenges.  Two  of  the  most  significant  issues  | 
currently  facing  the  networking  industry  are  the  increasing  need  i 
for  network  security  and  the  possibility  of  network  disruptions 
resulting  from  the  Y2K  computer  problem.  As  network  use  : 
grows  and  networks  become  critical  to  enterprises'  day-to-day  j 
functioning  and  competitiveness  and  as  remote  access  becomes  ? 
more  common,  security  for  information  on  the  networks  and 
infrastructure  is  becoming  critical. 

Enterprises  use  a  variety  of  methods  to  increase  security. 
Many  enterprises  have  physically  separated  their  Intranets  i 
and  Extranets.  Enterprises  also  are  purchasing  from  software: 
firms  products  such  as  firewalls  to  keep  out  intruders  and- 
authentication  applications  to  verify  users'  identities.  Several  r 
networking  equipment  vendors  have  acquired  security  com-;: 
panics  or  have  developed  their  own  security  features  for  their i 
products.  However,  setting  up  firewalls  and  comprehensive  ' 
security  packages  can  be  expensive,  and  although  almost  all 
large  and  most  medium-si/e  companies  implement  them,, 
only  slightly  more  than  half  of  smaller  firms  do,  according  to  i 
Cahers  In-Stat  Group.  The  need  for  security  products  audi 
services  will  multiply  as  network  use  grows  and  fear  of  intru-;: 
sion  or  a  network  attack  increases.  At  the  same  time,  firms 
will  increase  their  use  of  Extranets  as  security  issues  arej  ; 
addressed.  ! 

The  Y2K  issue  is  not  expected  to  have  a  major  impact  on  the^ 
networking  equipment  industry.  Some  network  applications] 
that  rely  on  time  stamping  and  other  scheduled  processes  may;] 
be  disrupted  if  devices  cannot  read  the  correct  date.  Howeverj; 
many  experts  say  that  most  network  products  will  not  malfunc--| : 
tion  since  they  deal  with  shorter  time  spans,  usually  within  thq! 
same  minute,  hour,  or  day.  Nenvork  World  posits  that  Y2K-^ 
could  pose  a  security  risk  if  devices  that  cannot  read  the  correctj  ; 
date  allow  unwanted  packets  into  the  network.  Equipment  ven-J 
dors  have  been  working  to  ensure  that  their  products  are  Y2K-i 
compliant,  but  most  major  vendors  are  not  fixing  Y2K  bugs  ir|  i  i 
equipment  made  before  1997.  'i  ; 

Markets  *  i 

IDC  reports  that  the  worldwide  market  for  LAN  equipment  wa^i  i  ( 
$43.3  billion  in  1998,  of  which  the  U.S.  market  accounted  foi  ! 
43.8  percent,  or  just  under  $19  billion.  Although  much  smalleni  ; 
Japan  had  the  second  largest  market,  valued  at  almost  $3.8  bilj 
lion,  or  8.7  percent  of  the  global  market.  The  next  largest  marj 
kets  were  those  of  the  United  Kingdom,  Germany,  Franceij  i  ii 
China,  and  Brazil  (see  Table  27-4).  j  ij 

IDC  predicts  that  the  global  LAN  equipment  market  will  :  '( 
grow  at  an  average  annual  rate  of  8.4  percent  to  reach  $59.7  bilj  \ 
lion  in  2002  as  enteiprises  in  developed  countries  install  jit 


TABLE  27-4:    Networking  Equipment:  Global  Market  Shares  by  Country,  1998  and  2002 


Compound  Annual 


Country 

I yyo  iviarK6T,  3» 
millions 

Global  Share, 

% 

tsiimatea  zuu^ 
MarkGt,  $  millions 

Estimated 
Global  Share,  % 

Growth  Rate,  % 
98-02 

United  States 

18,972.3 

J  43.8 

25,419.4 

42.5 

7.6 

Japan 

3,752.0 

8.7 

4,674.3 

7.8 

5.6 

United  Kingdom 

2,607.3 

6.0 

3,024.8 

5.1 

3.8 

C^ai  ri\/ 
vjci  1 1  Id  1 1  y 

2,398.2 

5.5 

3,186.2 

5.3 

7.4 

France 

1,122.3 

2.6 

1,545.4 

2.6 

8.3 

China 

1,269.1 

2.9 

2,614.1 

4.4 

19.8 

Brazil 

1,111.8 

2.6 

1,792.3 

3.0 

12.7 

Other 

12,069.5 

27.9 

17,484.8 

29.3 

9.7 

Total 

43,302.2 

100.0 

59,741.3 

100.0 

8.4 

Note:  IDC  figures  include  remote  access  servers. 
Source:  International  Data  Corporation. 


upgrade,  and  replace  networks  to  remain  competitive  and  as 
increasing  PC  penetration  and  greater  Internet  use  spur  network 
use  in  developing  markets  (see  Table  27-4).  The  developed 
countries"  share  of  the  global  market  is  expected  to  fall  as  those 

I  markets  mature  and  demand  for  networking  equipment  acceier- 

'  ates  in  other  regions.  For  example,  the  U.S.  market  is  expected 
to  grow  quickly  in  absolute  terms,  at  an  average  annual  rate  of 
7.6  percent  to  reach  $25.4  billion  in  2002,  but  its  share  of  the 
global  market  will  fall  to  42.5  percent.  The  Japanese  market, 
which  is  expected  to  grow  5.6  percent  annually  to  reach  almost 
$4.7  billion  in  2002,  will  fall  to  7.8  percent  of  the  world  market. 
Other  developed  markets,  such  as  those  in  western  Europe,  also 
will  represent  a  slightly  smaller  share  of  the  global  market. 

The  fastest-growing  regional  markets  for  LAN  equipment 
will  be  in  Asia  and  Latin  America.  According  to  IDC,  the  Asian 
financial  crisis  dampened  many  Asian  economies'  overall 
investments  in  IT  in  1998,  except  for  China  and  Taiwan.  U.S. 
networking  equipment  producers  such  as  Cisco  have  reported 
that  Japan's  recession  and  the  lingering  effects  of  the  Asian 

'  financial  crisis  have  slowed  the  growth  of  their  sales  in  Asia. 
Nonetheless,  recovery  in  the  networking  equipment  industry  is 

^  expected  in  the  future,  as  networking  budgets  are  becoming  less 
,|  discretionary  for  Asian  firms,  many  of  which  aim  to  be  globally 
I  competitive.  IDC  predicts  that  the  networking  equipment  mar- 
ket in  Asia  will  grow  from  $9.3  billion  to  $13.4  billion  in  the 
period  1998-2002,  registering  an  average  annual  growth  rate  of 
9.6  percent.  During  that  period,  the  Latin  American  market  is 
expected  to  grow  at  an  average  annual  rate  of  14.4  percent, 
increasing  from  $2.1  billion  to  $3.6  billion.  These  regions' 
growth  will  be  led  by  China  and  Brazil,  whose  markets  are  pro- 
jected to  be  $2.6  billion  and  almost  $1 .8  billion,  respectively,  in 
2002  and,  combined,  will  account  for  7.4  percent  of  the  world 
market  at  that  time  (see  Table  27-4). 

U.S.  finns  supply  most  of  the  U.S.  and  foreign  networking 
equipment  markets.  In  fact,  Cisco  and  3Com  obtain  50  percent 
ot  their  sales  from  foreign  markets.  U.S.  exports  of  LAN  equip- 
ment are  estimated  to  have  been  approximately  $4.8  billion  in 
1998,  with  Europe  and  Japan  the  leading  export  markets.  U.S. 
imports  of  networking  equipment  were  valued  at  approximately 
S4  billion  in  1998  and  came  principally  from  Singapore,  Ireland, 


and  Taiwan.  Most  U.S.  exports  consist  of  higher-end  products 
such  as  switches  and  routers,  while  imports  are  dominated  by 
commodity  items,  including  NICS  and  hubs,  many  of  which  are 
made  in  countries  where  labor  costs  and  other  costs  are  lower. 
Some  of  these  foreign  manufacturers  are  U.S.  subsidiaries.  For 
example,  3Com  has  manufacturing  facilities  in  Ireland  and  Sin- 
gapore. In  other  cases,  imports  come  from  contract  manufactur- 
ers that  manufacture  networking  equipment  in  lower-cost 
regions  for  firms  such  as  Cisco,  Nortel  Networks,  and  3Com. 

In  developed  countries  and  regions,  where  LAN  adoption  is 
high  and  markets  are  relatively  mature,  the  most  dynamic  mar- 
kets are  those  for  products  based  on  leading-edge  technologies. 
Fast  Ethernet  and  gigabit  Ethernet  switches  are  among  the 
fastest-growing  market  segments  in  those  regions,  reflecting 
the  conversion  of  many  enterprises  to  switched  LANs.  The 
market  for  fast  Ethernet  NICs  also  is  growing  quickly;  Stan- 
dard and  Poor's  attributes  this  in  large  part  to  increased 
demand  for  PCs  that  allow  Internet  access.  The  market  shares 
for  older  networking  transmission  technologies,  such  as  prod- 
ucts based  on  Token  Ring,  are  falling,  although  vendors  con- 
tinue to  sell  to  the  installed  base.  In  addition  to  switches, 
remote  access  products  are  another  fast-growing  LAN  market 
segment.  Demand  for  modems  is  increasingly  rapidly  as  more 
networks  are  accessed  remotely.  Sales  of  all  products  also  are 
driven  by  falling  prices. 

The  movement  to  switched  LANs  has  resulted  in  an  overall 
decline  in  sales  of  older  shared  media  products  such  as  bridges, 
routers,  and  hubs.  Nonetheless,  according  to  Standard  and 
Poor's,  routers  continue  to  command  the  largest  share  of  the 
market  even  though  their  sales  are  slowing.  Upgrading  net- 
works is  expensive,  and  not  all  enterprises  can  afford  to  replace 
their  current  networks  with  those  based  on  Layer  3  switches. 
Routers  and  other  more  mature  products  also  continue  to  serve 
certain  markets  in  developed  countries.  Standard  and  Poor's 
notes  that  while  larger  companies  buy  the  bulk  of  their  net- 
working equipment  in  the  United  States,  small  and  medium- 
size  fimis  as  well  as  home  offices  represent  the  fastest-growing 
networking  equipment  markets.  Those  firms,  which  cannot 
afford  to  invest  as  much  as  larger  enteiprises  do  in  leading-edge 
technologies,  are  driving  demand  for  less  expensive  products 


Computer  Equipment  27-23 


such  as  low-end  hubs  and  routers.  Home  networks  also  are 
expected  to  grow  as  residential  users  lini<;  multiple  systems 
together  within  the  home  and  increase  their  access  to  the  Inter- 
net. The  market  lor  network  equipment  in  the  home,  cuiTcntly 
valued  at  $250  million,  could  increase  to  $4  billion  in  2002, 
according  to  Bitsiiiess  Week.  LAN  equipment  purchases  for  the 
home  probably  will  consist  of  lower-end  products. 

Danielle  Kriz,  U.S.  Department  of  Commerce,  Software  Divi- 
sion, Office  of  Computers  and  Business  Equipment,  (202)  482- 
0.S6X,  September  1999. 
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Software  and  Internet 
Technologies 

INDUSTRY  DEFINITION  The  computer  software  industry  consists  of 
three  parts:  companies  that  design  and  publish  packaged  software  programs 
for  commercial  sale  or  lease;  companies  that  develop  internet  and  electronic 
commerce  technologies  and  provide  on-line  information  and  services,  such 
as  Web  page  designers  and  internet  portals;  and  companies  that  provide  tra- 
ditional computer  services,  such  as  systems  integration  design,  custom  com- 
puter programming,  consulting,  and  software  installation  and  training.  This 
chapter  covers  the  first  two  groups;  computer  services  are  discussed  in  Chap- 
ter 26,  Information  Systems.  Packaged  software  is  subdivided  into  systems 
infrastructure  software  (operating  systems,  utilities,  systems  management 
programs,  etc.),  applications  packages  (solutions  for  businesses,  consumers, 
government,  and  organizations),  and  software  development  tools  (program- 
ming languages,  application  development  programs,  etc.).  The  software  cov- 
ered in  this  chapter  operates  on  all  computer  hardware  platforms:  personal 
computers  (PCs),  network  servers,  and  mainframes. 


As  a  key  component  of  information  technology  (IT),  soft- 
ware increasingly  pervades  all  areas  of  society.  It  has  become 
one  of  the  fastest-growing  and  innovative  economic  sectors  as 
'  businesses  and  governments  around  the  world  expand  software 
expenditures  to  mcrease  their  operational  efficiencies.  Software 
I  solutions  allow  organizations  to  better  manage  internal  opera- 
I  tions,  automate  external  relationships  with  clients  and  suppli- 
ers, and  improve  worker  productivity.  It  is  an  integral  part  of  the 
global  economy  as  more  international  business  is  conducted 
electronically,  stock  markets  are  automated,  and  money  is 
lltransmitted  across  the  globe  in  seconds. 

As  a  key  contributor  to  the  economy,  software  is  one  of  the 
llfastest-growing  industries  in  the  United  States.  According  to  the 
itrade  association  the  Business  Software  Alliance  (BSA),  sales 
lof  software  products  and  services  rose  18  percent  to  reach 
|$140.9  billion  in  1998.  The  industry  has  grown  three  times  as 
|fast  as  U.S.  gross  domestic  product,  created  jobs  at  five  times 
j[he  rate  of  the  private  sector,  and  paid  wages  twice  the  national 
ji^average  over  the  last  5  years.  Employment  has  grown  at  an 

I 


annual  rate  of  10  percent  over  the  last  10  years  and  13  percent 
over  the  last  4  years.  Because  of  its  dominant  position  world- 
wide, the  industry  accounts  for  an  important  share  of  U.S. 
exports.  BSA  estimates  that  packaged  software  firms  had  a 
trade  surplus  of  $13  billion  in  1997  and  forecasts  that  the  sur- 
plus will  exceed  $20  billion  in  the  year  2000  as  U.S.  firms 
increase  their  overseas  sales. 

INDUSTRY  STRUCTURE  AND  DYNAMICS 

The  scope  and  variety  of  the  software  industry  have  expanded 
exponentially  over  the  past  several  decades  as  a  result  of 
improvements  in  hardware  performance  and  software  program- 
ming techniques  and  changes  in  market  needs  and  expectations. 
What  was  once  a  relatively  small  industry  with  a  limited  num- 
ber of  programs  has  exploded  into  one  with  a  rapidly  expanding 
volume  and  variety  of  products  that  are  performing  increasingly 
sophisticated  tasks  and  serving  new  and  unanticipated  markets. 
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Programs  have  increased  in  size,  complexity,  and  diversity  to 
meet  the  demands  of  growing  computer  networks  and  exploit 
the  escalating  power  of  computers.  As  firms  cut  costs  by 
automating  and  integrating  management  and  production  func- 
tions, the  enterprise  resource  planning  (ERP)  software  segment 
has  grown.  Computer-aided  design  (CAD)  software,  which 
once  was  used  solely  on  workstations  by  engineers  and  scien- 
tists, is  now  employed  widely  on  personal  computers  (PCs)  by 
nontraditional  users  such  as  landscape  architects.  Software 
developed  for  home  use  (education,  home  finance,  and  enter- 
tainment) is  becoming  more  widespread  as  home  PC  penetra- 
tion increases.  The  rapid  growth  in  computer  networks  from 
local  area  networks  (LAN)  to  internet-based  computing  and 
E-commerce  has  driven  the  development  of  network  manage- 
ment and  internet-related  software.  The  development  of  soft- 
ware for  use  in  remote  access,  wireless,  and  portable  computer 
applications  is  pushed  by  the  insatiable  demand  for  instant  and 
ubiquitous  communications. 

The  U.S.  software  industry  is  composed  of  thousands  of 
establishments  of  ail  sizes,  including  some  large  firms  with 
annual  software  sales  above  $1  billion  that  dominate  major  mar- 
ket segments,  a  good  number  of  midsize  companies,  and  many 
small  firms  that  work  in  niche  technologies  and  markets.  Like 
other  literary  works,  computer  software  has  been  created  over 
the  years  by  many  types  of  organizations  and  individuals  for 
self-use  or  sale.  However,  most  commercial  software  is  devel- 
oped either  by  computer  systems  manufacturers  that  produce 
both  hardware  and  software,  such  as  IBM,  Sun  Microsystems, 
and  Hewlett-Packaid.  or  by  independent  software  vendors 
(ISVs)  that  focus  exclusively  on  software,  such  as  Oracle  and 
PeopleSoft.  Recently,  to  maintain  revenue  f\ow  and  take  advan- 
tage of  new  markets  and  technologies,  some  traditional  software 
firms  have  begun  to  move  into  the  on-line  information  .services 
arena.  For  example,  Microsoft  has  introduced  Microsoft  Net- 
work, an  internet  portal  offering  Web  site  hosting.  E-mail,  and 
internet  access,  and  IBM  provides  "E-business"  services  that 
give  customers  electronic  commerce  strategies. 

Like  other  IT  sectors,  the  software  industry  is  characterized 
by  growing  consolidation  as  firms  merge  with  and  acquire  other 
software  producers  to  augment  their  products'  capabilities,  par- 
ticipate in  leading-edge  technologies,  and  expand  their  market- 
ing reach.  According  to  Sojhvare  Magazine's  ranking  of  the  500 
leading  software  companies  around  the  world,  the  top  10  ven- 
dors accounted  for  $50.7  billion,  or  55  percent  of  total  rev- 
enues, in  I99S  and  employed  two-thirds  of  the  workforce. 
Mergers  and  acquisitions  in  the  North  American  software 
industry  rose  21  percent  from  1997  to  1998,  according  to 
Broadview  International,  LLC.  Software  Magazine  reports  that 
32  percent  of  the  top  500  software  firms  merged  with  or 
acquired  another  company  in  1998.  Examples  include  America 
Online's  purchase  of  Netscape  Communications  to  acquire 
Netscape's  strength  in  Web  browsers  and  Microsoft's  acquisi- 
tion of  Spyglass,  which  also  is  an  internet  vendor. 

With  the  limited  exception  of  several  large  foreign  compa- 
nies. U.S.  tlrms  dominate  almost  all  software  sectors  in  the 
United  States  and  abroad  and  account  for  over  90  percent  of 
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TABLE  28-1:   Worldwide  Software  Revenues  | 
and  R&D  Expenditu  res  of  the  Top  20  Software 
Companies  in  1998 

(millions  of  dollars;  percent)  ' 

  .  ..  i 

'   i 

Revenue  Spent  ! 


Software  Revenue 

on  R&D,  % 

Microsoft 

16,660 

16 

IBM  Corp. 

11,863 

6 

Oracle  Corp. 

5,317 

9 

Computer  Associates,  Inc. 

4,854 

8 

Hitachi,  Ltd. 

4,184 

n/a 

SAP  AG 

3,154 

12 

Hewlett-Packard 

1,412 

7 

Sun  Microsystems 

1,367 

1 1 

Compaq  Computer  Corp. 

1,174 

4 

PeopleSoft,  Inc. 

1,042 

16 

Parametric  Technology  Corp. 

1,009 

10 

Network  Associates,  Inc. 

990 

n/a 

BMC  Software,  Inc. 

975 

13 

Candence  Design  Systems 

960 

n/a 

Compuware  Corp. 

929 

8 

Adobe  Systems,  Inc. 

895 

23 

Sybase,  Inc. 

868 

17 

SAS  Institute,  Inc. 

846 

31 

The  Learning  Company,  Inc. 

839 

12 

Andersen  Consulting  LLP 

830 

n/a 

Source:  Software  Magazine,  June 

1999. 

worldwide  packaged  software  revenues.  Eight  of  the  top  10- 
firms  on  Software  Magazine's  top  500  list  are  headquartered  inii 
the  United  States.  Germany's  SAP  AG,  a  leader  in  ERP  soft-? 
ware,  and  Japan's  Hitachi  are  the  exceptions  (see  Table  28-1 ).  .i 

A  major  event  with  major  implications  for  the  software  indus-ij 
try  is  the  ongoing  antitrust  case  against  Microsoft.  The  case  wa.Sij 
filed  in  May  1998  by  the  U.S.  Department  of  Justice  and  twenty^ 
state  attorneys  general,  after  a  lengthy  period  of  govemmentj 
investigation  and  court  actions  by  bt)th  sides.  The  trial  began  in! 
October  of  that  year,  during  which  Justice  Department  iawyer.'>| 
challenged  a  variety  of  Microsoft's  practices  designed  to  protecij 
the  company's  alleged  monopoly  position  in  the  PC  operating^ 
systems  market  and  to  dominate  the  internet  browser  market.  Thcj 
complaint  alleged  that  among  other  things.  Micro.soft  illegailyl  . 
bundled  its  internet  browser  with  its  Windows  operating  .system^  ] 
attempted  to  divide  markets  with  its  competitors,  and  imposed  i  = 
exclusionary  terms  and  conditions  with  various  customers  anc]  j 
vendors  in  violation  of  the  Shennan  Antitrust  Act.  j  j 

In  November  1999,  U.S.  District  judge  Thomas  Penfiehj  ? 
Jackson  issued  his  Findings  of  Fact,  which  according  to  the  Jus.,  ^ 
tice  Department,  found  that  Microsoft  is  a  monopolist  engagen  ^ 
in  anticompetitive  activity  harming  innovation  and  limitinj 
consumer  choice.  The  judge  also  appointed  a  mediator  to  spu  v 
an  out-of-court  settlement  between  the  parties.  Justice  Depart 
ment  lawyers  are  exploring  options  to  limit  Microsoft's  markcj 
power  if  they  win  the  case,  such  as  breaking  up  the  companj 
into  separate  firms  along  product  lines,  such  as  operating  sys  ij] 
tems,  applications,  programming  tools,  and  internet  product's  i  ^ 
or  restricting  Microsoft's  future  marketing  and  software  deve !  :  ^ 
opment  activities.  Whatever  the  outcome  of  this  landmark  castj  '  jjn 
the  industry  will  be  deeply  affected. 


Workforce  Issues 

Job  creation  in  the  U.S.  software  industry  is  increasing  rapidly. 
According  to  the  Bureau  of  Labor  Statistics,  employment  grew 
an  estimated  I  I  percent  in  1999  to  exceed  9I3,()()()  workers. 
Jobs  in  packaged  sof  tware  (Irms,  which  employ  about  one-third 
of  the  industry's  workforce,  grew  fasted  at  16  percent.  BSA 
reports  that  in  1998,  total  wages  for  the  industry  reached  $55.6 
billion,  having  increased  at  an  average  annual  rate  of  8  percent 
since  1 994  to  reach  an  annual  average  of  $68,900  per  employee. 
Although  most  programmers  work  for  software  development 
firms,  a  variety  of  fu  nis  and  organizations  employ  software  pro- 
fessionals to  develop  and  maintain  in-house  computer  systems. 

The  industry  requires  a  large  number  of  highly  skilled  soft- 
ware engineers  to  develop  and  maintain  software  code;  how- 
ever, companies  are  facing  acute  shortages  in  the  United  States, 
causing  the  delaying  or  abandonment  of  projects,  computer  sys- 
tem failures,  and  wage  inflation.  This  shortage  has  encouraged 
firms  to  establish  software  development  facilities  overseas, 
import  trained  engineers,  and  contract  work  to  overseas  pro- 
grammers, principally  in  India.  Ireland,  and  Israel,  which  have 
a  large  pool  of  English-speaking,  highly  skilled  workers. 

hnmigration  has  become  a  contentious  issue  as  U.S.  soft- 
ware companies  argue  that  to  remain  competitive  internatii)n- 
ally  and  avoid  moving  jobs  overseas,  they  must  be  able  to  bring 
in  foreign  workers.  Partly  to  address  this  need  for  technical 
labor,  the  H-IB  visa  program  allows  foreigners  to  reside  tem- 
porarily in  the  United  States  while  working  in  high-tech  posi- 
tions. Since  1990,  the  annual  cap  on  H-IB  visas  has  been 
65,000.  However,  this  limit  was  met  before  the  end  of  the  year 
in  both  1997  and  1998.  In  respon.se  to  industry  pressure,  in  1998 
Congress  enacted  legislation  to  raise  temporarily  the  number  of 
H-IB  visas  issued  annually.  The  cap  on  visas  will  rise  to 
115,000  in  fiscal  year  (FY)  2000,  increase  to  107,500  in  FY 
2001,  and  then  revert  again  to  65,000  in  FY  2002. 


Capital  Investment 

The  software  industry  is  characterized  by  perpetual  change  and 
innovation  resulting  from  rapid  technological  advances  in  the 
IT  sector  and  the  consequent  short  product  life  cycles.  Success 
for  any  company  in  this  highly  competitive  arena  depends  on 
creating  new  product  generations  and  markets  in  very  short 
periods,  a  process  that  requires  a  continuing  supply  of  research 
and  development  (R&D)  investment.  Five  of  the  top  10  U.S. 
firms  in  terms  of  R&D  expenditures  were  in  the  IT  and  software 
isector  in  1997,  according  to  Inside  R&D. 

In  1998.  the  packaged  soflware  industry  spent  $4.1  billion 
on  research,  placing  it  eighth  among  industry  sectors  in  total 
[dollars  spent,  behind  automobiles  and  chemicals  but  ahead  of 
photographic  equipment  and  semiconductors.  However, 
according  to  the  Industrial  Research  Institute,  the  industry 
|ranks  third  behind  medical  chemicals  and  biological  products 
in  terms  of  research  intensity,  or  the  ratio  of  R&D  expenditures 
io  total  revenue.  While  average  R&D  expenditures  for  all  U.S. 
^industries  amount  to  7  percent  of  revenues,  the  software  indus- 
ry  averages  nearly  1 1  percent  (see  Table  28- 1 ). 


Because  of  the  importance  of  R&l),  the  software  industry, 
along  with  other  industries,  is  seeking  a  permanent  R&D  tax 
credit.  The  Research  and  Fxperimentation  Tax  Credit  under 
Section  41  of  the  Internal  Revenue  Code  provides  for  a  lax 
credit  equal  to  20  percent  of  any  company's  qualified  research 
expenditures  during  a  taxable  year.  Originally  enacted  in  1981, 
the  credit  is  temporary  and  can  be  extended  only  through  the 
legislative  process.  Since  its  inception,  the  R&D  tax  credit  has 
been  extended  nine  times,  most  recently  in  1998,  when  Con- 
gress approved  a  1-year  extension  through  June  ."^0,  1999.  In 
1999,  a  5-year  extension  to  the  credit  was  propo.sed  as  part  of  a 
broader  tax  bill  but  was  not  adopted.  While  the  software  indus- 
try has  lobbied  for  a  permanent  extension.  Congress  and  differ- 
ent administrations  have  been  unable  to  agree  on  this  issue. 

The  software  industry  is  characterized  by  a  large  number  of 
small  start-up  companies,  which  are  a  major  source  of  rapid  inno- 
vation. These  firms  possess  intellectual  capital  and  new  technolo- 
gies but  lack  operational  and  product  development  funds.  To 
provide  funding,  a  venture  capital  industry  has  emerged  that  pro- 
vides money  to  young,  rapidly  growing  companies  that  have 
viable  business  plans  and  good  market  prospects.  Although  most 
stail-up  companies  do  not  receive  venture  capital,  it  is  an  essen- 
tial source  of  equity  for  many  and  is  important  to  the  competitive 
strength  of  the  entire  industry.  In  the  IT  sector,  the  majority  of 
venture  capitiil  is  directed  toward  computer  software  and  services 
companies,  especially  internet-related  ventures.  Funding  totaled 
nearly  $5  billion  in  the  first  half  of  1999,  dt)uble  that  of  the  first 
half  of  1998  (.see  Tables  28-2  and  28-3). 

Other  countries  do  not  have  a  U.S. -style  venture  capital  sys- 
tem, and  that  lack  limits  access  to  capital  for  their  new  compa- 
nies and  impedes  industry  growth,  innovation,  and  risk  taking. 
In  response  to  the  successful  U.S.  experience,  venture  capital 
firms  have  emerged  in  countries  such  as  the  United  Kingdom. 
However,  in  some  cases,  those  firms  do  not  specialize  in  IT  as 
they  do  in  the  United  States  and  may  not  emphasize  high-tech 
investing.  In  addition,  as  a  result  of  the  rapid  pace  of  technolog- 
ical change,  U.S.  venture  capitalists  do  not  necessarily  penalize 
company  founders  who  fail  and  will  give  them  access  to  future 
f  unding  if  their  new  proposals  warrant  it.  This  is  not  always  the 
case  abroad,  where  more  conservative  lending  policies  may 
prevent  the  creators  of  failed  projects  from  receiving  funding 
for  their  new  ideas. 


TABLE  28-2:  Venture  Capital  investments 
by  industry 

(millions  of  dollars) 


1999, 

1998, 

Percent 

first  half 

first  half 

Change 

Computer  software  and  services 

4,916 

2,326 

111 

Communications 

2,588 

1,133 

128 

Medical  and  health 

986 

1,175 

-16 

Semiconductors  and  other  electronics 

598 

320 

87 

Biotechnology 

520 

492 

6 

Computer  hardware 

310 

270 

15 

Source:  National  Venture  Capital  Association. 
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TABLE  28-3:    Internet-Related  Venture  Capital  Investments  in  the  First  and  Second  Quarters  in  1999 


Second  Quarter  First  Quarter 


Internst  Cat6gory 

■  Ml-/,  v^vjl  1  1 L/O  1  1 

1  n\/octm o nt  'Km i  1 1  i n n c 

Inv6stm6nt  $mil lions 

E-commerce  and  content 

179 

1,688 

117 

957 

Internet  software  and  tools 

91 

769 

64 

339 

Internet  services 

61 

731 

39 

286 

Other  Internet-related 

27 

304 

19 

273 

Communications  and  infrastructure 

23 

273 

14 

252 

Internet  fiardware 

12 

100 

11 

93 

Total 

393 

3,865 

264 

2.200 

Source:  National  Venture  Capital  Association. 


Markets  and  Growth 

Markets  tor  computer  software  are  growing  rapidly  in  all 
countries,  although  economic  slowdowns  and  currency  deval- 
uations in  Asia,  Russia,  and  parts  ot  Latin  America  have 
dampened  demand  in  those  regions.  Software  is  still  growing 
faster  than  are  the  computer  hardware  and  services  sectors, 
although  it  represents  less  than  one-fifth  of  the  total  IT  mar- 
ket. International  Data  Corporation  (IDC),  a  research  firm, 
estimates  that  worldwide  revenues  for  packaged  software 
were  SL'i.'^..^  billion  in  1999.  The  industry  is  divided  into  sys- 
tems infrastructure  software  (2.^  percent),  applications  (51 
percent),  and  prt)gramming  tools  (26  percent).  The  market  is 
forecast  to  grow  at  an  average  annual  rate  of  14.5  percent  to 
exceed  $268  billion  by  2()(J3. 

The  United  States  is  the  largest  software  market,  accounting 
for  about  47  percent  of  global  software  sales,  and  should  grow 
over  15  percent  annually  in  the  ne.xt  several  years.  The  next 
largest  market  is  western  Europe  with  34  percent  of  world  sales, 
followed  by  the  Asia-Pacitlc  region,  12  percent;  Canada,  3  per- 
cent; Latin  America,  2  percent;  Middle  Last  and  Africa,  1  per- 
cent; and  eastern  Europe,  1  percent.  Table  28-4  shows  the 
percentage  of  the  world  market  and  near-term  growth  rates  for 
selected  countries. 

TABLE  28-4:    Share  of  Worldwide  Packaged 
Software  Market  and  Growth  Rates  for 
Selected  Countries  in  1998 


Compound  Annual 
Growth  Rate 


Country 

Share,  % 

98-03,  % 

Japan 

7.6 

13 

Germany 

8.6 

13 

Italy 

2.4 

8 

Norway 

0.5 

13 

Korea 

0.3 

18 

Brazil 

0.4 

12 

South  Africa 

0.6 

-20 

China 

0.6 

48 

Israel 

0.4 

8 

Mexico 

0.3 

12 

Poland 

0.2 

12 

India 

0.1 

39 

Source:  International  Data  Corporation. 
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MARKETING  AND  TECHNOLOGY  TRENDS 

The  rapid  growth  of  the  internet  and  the  parallel  emergence  of 
E-commerce  are  hav  ing  a  profound  effect  on  the  industry  by 
changing  how  software  is  developed,  marketed,  and  distributed. 
Changes  in  the  quality  and  sophistication  of  electronic  commu- 
nications, such  as  high-speed  connections  and  multisite  data- 
bases, have  led  firms  increasingly  to  globalize  .software 
development,  with  programmers  in  different  locations  collabo- 
rating and  sharing  code  electronically.  Globalized  development 
is  increasing  as  tlrms  seek  specialized  talent  or  try  to  reduce 
development  costs,  particularly  when  using  lower-wage  pro- 
grammers in  countries  such  as  India.  China,  and  Russia.  Firms  ,| 
also  engage  in  collaborative  development  to  reduce  time  to  | 
market,  gain  customer  proximity,  and  create  a  global  presence.  \ 

Software  products  increasingly  are  marketed  and  sold  on- 
line, and  those  sales  are  expected  to  approach  $900  million  in  ; 
the  year  2()()(),  according  to  BSA.  The  internet  has  introduced  a  p 
unique  distribution  channel  that  is  able  to  provide  consumers  . 
with  on-line  sales  and  downloads  as  well  as  much  broader  prod-  , 
uct  selections  than  they  can  find  at  retail  stores.  The  internet  , 
provides  publishers  and  channel  partners  with  swifter  ways  to 
introduce  their  sof  tware  products  and  services  to  global  markets  p 
compared  with  previous  methods.  Today,  most  internet  sales 
consist  of  consumers  paying  by  credit  card  on-line  for  software  < 
that  then  is  shipped  by  regular  mail.  However,  software  increas-  . 
ingly  will  be  downloaded  by  users  from  the  internet  via  elec-  ; 
tronic  software  distribution  (ESD)  Currently,  ESD  is  hampered  | 
by  limits  on  the  amount  of  data  that  can  be  effectively  down-  . 
loaded  (bandwidth)  and  relatively  slow  transmission  times.  As  .|( 
software  programs  continue  to  expand  in  size,  it  will  be  imprac-  i 
tical  for  many  consumers  to  download  entire  programs  until  r 
bandwidth  is  increased. 

Increasing  business  use  of  the  internet  has  enabled  a  new  ^ 
sales  model  for  software:  the  renting  or  leasing  of  Web-based  , 
software  applications.  This  option  is  attractive  to  smaller  firms  ; 
that  cannot  afford  to  pay  for  software  licen.ses  or  maintain  soft- 
ware internally.  Application  rental  is  especially  prevalent  in  the  , 
ERP  and  E-commerce  indu.stry  segments  and  is  discussed  in 
more  detail  in  "Internet  Technologies,"  below. 

The  internet  is  driving  the  creation  of  new  products  such  as 
Web  page  design  and  influencing  the  development  of  existing  j 


products.  For  example,  many  proclucls  arc  hcing  redesigned  lo 
have  Web  rimclionality.  I  lie  proliteratioii  ol  iiitranels,  extranels, 
and  l'-coniiiierce  also  has  increased  ihe  deniaiui  (or  software 
security  products  that  can  insulate  networks  and  protect  data  and 
for  back-end  payment  systems  and  credit/fraud  management 
sottware.  However,  other  technologies  also  are  propelling  the 
industry,  such  as  three-diiiicnsioiial  (3-1))  technic|ues,  virtual 
reality,  aiul  voice  recognition.  Increasing  computer  memory  and 
processor  speeds  are  allowing  the  (.levelopment  of  software  tech- 
nologies tiiat  depict  more  litelike  situations. 

3-1)  technology  creates  an  illusion  of  depth  by  using  per- 
spective, colors,  shadows,  shading,  and  texture.  These  charac- 
teristics are  "rendered."  or  applied  to  the  specific  scene,  through 
(he  use  of  modeling  tools.  These  techniques  have  become  a 
well-known  soltware  solution  in  many  industries,  including 
medical  imaging,  chemistry,  home  design,  and  games.  In  the 
health  care  industry,  3-D  software  has  been  integrated  into  diag- 
nostic equipment  in  medical  visualization  for  digital  x-rays, 
magnetic  resonance  imaging,  and  nuclear  medicine.  In  scien- 
tific simulation  software.  3-D  capability  allows  a  computer  to 
design  models  for  simulations  to  help  scientists  decide  which 
chemical  compounds  to  make  and  how  to  make  them.  Builders 
can  design  and  visualize  a  structure  before  breaking  ground, 
including  landscaping  and  decor  within  the  structure.  Video 
game  developers  use  3-D  technologies  to  create  increasingly 
sophisticated  games  to  meet  the  demands  of  players,  who  want 
game  experiences  to  be  as  lifelike  as  possible. 

Virtual  reality  (VR)  technology  refers  to  systems  that  simu- 
late real-world  environments  in  which  users  can  move  and  inter- 
act. The  technology  began  with  elaborate  flight  simulators  built 
lor  pilot  training  during  World  War  II  and  today  is  widely  found 
in  game  arcades  and  amusement  parks,  using  a  combination  of 
movie  screens  and  movable  platforms  to  create  virtual  experi- 
ences. It  is  a  technology  that  is  being  incorporated  into  a  small 
hut  growing  number  of  products  in  many  areas.  Fire  investiga- 
tors use  VR  to  simulate  walking  into  a  fire  scene.  Heavy  equip- 
ment in  a  VR  factory  can  be  moved  with  the  touch  of  a  finger  on 
a  computer  mouse,  allowing  designers  lo  identify  safety  prob- 
lems before  building  new  plants.  VR  is  used  in  schools  to 
enhance  students'  understanding  of  science  and  history. 

Virtual  reality  applications  require  a  computer,  a  head- 
mounted  display  helmet,  and  data  gloves,  which  allow  the  user 
to  interact  within  fabricated  sunoundings.  The  helmet  creates  a 
3-D  world  by  limiting  visual  and  audio  contact  to  a  small  screen 
mounted  inside  that  surrounds  the  user  with  high-fidelity  sights 
and  sounds.  Sensors  in  the  glove  measure  the  movements  of  the 
fingers  and  hand  and  translate  them  into  coordinates,  which  are 
fed  into  the  computer;  the  virtual  world  is  changed  as  a  u.ser 
points  or  grips  and  pushes  objects.  Feeling  a  virtual  object 
requires  a  specialized  system  that  transmits  forces  back  to  the 
user's  hand  in  a  way  that  mimics  the  sensation  of  touch.  This 
allows  users  to  feel  objects  created  by  the  computer  in  the  way 
that  a  graphic  display  lets  users  see  computer-generated  objects. 

Voice  or  speech  recognition  technology  is  a  computer-user 
interface  that  enables  computers  to  recognize  the  natural  human 
voice,  interpret  it,  and  carry  out  a  spoken  command.  Through 


voice  recognition,  users  can  operate  applications  by  speaking 
words  or  short  phrases  insteati  of  inputting  commands  with  a 
mouse  or  keyboard.  Spoken  words  are  converted  into  a  sequence 
of  numbers  and  matched  against  coded  vocabulary  dictionaries 
tha(  idciKif  y  (he  words  or  recogni/e  speech  algori(hms.  The  words 
(hen  are  s(ored  in  the  computer  and  matched  with  future  words, 
along  with  speech  patterns  on  the  hard  drive,  that  are  loaded  into 
memory  when  the  program  is  run.  The  vocabulary  si/e  and  word 
matching  speed  of  a  voice  recognition  program  vocabulary  are 
directly  related  to  the  computer's  memory  and  processing  speed. 
Dragon  Systems  and  IBM,  with  its  OS/2  operating  system  sup- 
porting voice  recognition,  are  the  leaders  in  this  field. 

Voice  recognition  technology  allows  computer  users  to  be 
more  productive  and  work  at  a  faster  rale.  One  of  the  most  com- 
mon uses  of  this  techntilogy  has  been  in  dictation,  where  the 
computer  interprets  and  translates  human  speech  into  text  and 
displays  it  in  a  document  on  a  screen.  Voice  recognition  soft- 
ware can  handle  the  dictation  of  30  to  70  words  per  minute 
(wpm)  compared  with  the  average  typing  speed  of  3  lo  25  wpm 
on  a  keyboard.  Voice  recognition  technology  has  become  com- 
monplace in  telephones  with  voice  dialing  and  answering.  In 
the  medical  and  legal  professions,  where  a  significant  amount 
of  time  IS  spent  recording  and  documenting,  voice  recognition 
systems  will  be  used  to  boost  productivity.  VcMce  recognition 
software  also  is  used  by  the  disabled  in  working  and  communi- 
cating with  others  and  will  become  a  standard  feature  of  word 
processing  programs.  In  the  future,  voice  recognition  technol- 
ogy will  be  available  in  automobiles,  cellular  phones,  televi- 
sions, and  temperature  control  systems  and  will  have  many 
other  uses. 

The  year  2(J()()  (Y2K)  (ransi(ion  problem  was  a  major  con- 
cern of  the  software  industry  over  the  past  several  years.  This 
problem  resulted  from  the  fact  that  software  programs  tradi- 
tionally used  a  two-digit  format  to  represent  a  particular  year: 
this  is  not  an  adequate  system  and  will  provide  incorrect  dales 
when  the  century  changes.  The  Y2K  problem  created  new  mar- 
kets for  products  that  could  remediate  noncompliant  computers 
and  software  and  for  companies  that  had  the  expertise  to  trou- 
bleshoot  computer  code  in  old  legacy  systems.  However,  soft- 
ware developers  also  incurred  costs  not  only  to  repair  their  own 
in-house  systems  but  to  establish  Web  sites  to  inform  customers 
about  the  Y2K  compliance  of  their  products  and  provide  free 
downloadable  software  fixes.  The  Y2K  problem  both  hampered 
and  helped  software  sales.  Y2K  concerns  prompted  some  users 
to  delay  new  software  purchases  as  they  shifted  their  IT  budgets 
to  Y2K  remediation,  while  others  made  purchases  lo  implement 
new  solutions  instead  of  repairing  existing  systems.  Pent-up 
demand  for  delayed  procurements  will  spur  software  sales  in 
the  year  2000. 


TRADE  POLICY  ISSUES 


Maintaining  open  markets  around  the  world  for  software  and  IT 
products  is  important  to  the  strength  of  the  global  economy  and 
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the  competitive  strength  of  the  U.S.  software  industry.  Com- 
puter software  provides  modern  productivity  tools  to  strugghng 
economies  and  mai<:es  the  trading  system,  which  is  highly  IT- 
dependent,  more  efficient.  The  industry's  hefty  positive  trade 
balance,  resulting  from  its  strong  global  position,  is  important 
to  the  U.S.  economy.  Some  U.S.  companies  earn  over  half  their 
revenue  from  overseas  sales,  and  as  the  U.S.  market  becomes 
saturated,  tlrms  will  rely  more  on  foreign  sales.  Although  U.S. 
software  exports  face  few  restraints  around  the  world,  partly 
because  of  the  lack  of  competitive  national  software  industries, 
there  are  government  policies  and  practices  that  stitle  trade. 
Among  the  most  consequential  are  the  lack  of  intellectual  prop- 
erty rights  (IPR)  protection,  market  access  issues,  industrial 
policy  regimes,  and  export  control  regulations. 

Intellectual  Property  Rights  Protection 

Software,  like  a  book  or  movie,  is  a  creative  product  with  a  high 
information  content,  but  its  electronic  digital  format  is  more 
easily  copied  and  distributed.  Therefore,  software  tlrms  depend 
on  strong  and  enforceable  IPR  regimes  to  discourage  the  unau- 
thorized copying  of  their  products.  Some  countries  lack  essen- 
tial copyright  and  trademark  laws,  and  others  fail  to  enforce  the 
laws  that  have  been  adopted;  this  has  resulted  in  the  prolifera- 
tion of  software  theft.  Piracy  also  is  facilitated  by  the  ease  of 
copying  software  sold  on  CD-ROM  disks,  which  can  be  repli- 
cated on  inexpensive  equipment,  and  the  growing  practice  of 
downloading  programs  from  the  internet.  BSA  reports  that 
thousands  of  sites  providing  illegal  software  can  be  found  on 
the  World  Wide  Web. 

The  lack  of  adequate  copyright  protection  results  in  mone- 
tary losses,  inhibits  technological  innovation  and  R&D  invest- 
ment, and  leads  some  exporters  [o  avoid  certain  markets.  The 
U.S.  software  trade  associations  the  Software  and  Information 
Industry  Association  (SUA)  and  BSA  estimated  that  in  1998.  38 
percent  of  all  packaged  business  software  used  around  the 
world  was  pirated;  this  resulted  in  losses  of  $1  1  billion  for  soft- 
ware producers.  This  was  a  slight  improvement  over  1997 
piracy  estimates  of  40  percent  and  $!  1 .4  billion. 

The  principal  international  organizations  that  address  IPR 
issues  are  the  World  Intellectual  Property  Organization 
(WIPO).  which  is  part  of  the  United  Nations  and  has  171  mem- 
ber states,  and  the  135-member  World  Trade  Organization 
(WTO),  which  adopted  the  Agreement  on  Trade-Related 
Aspects  of  Intellectual  Property  Rights  (TRIPS)  in  1994.  WIPO 
develops  international  norms  for  IPR  protection  and  helps 
developing  countries  comply  with  those  conventions.  The 
agency  recently  extended  basic  copyright  protection  into  the 
electronic  environment  and  now  protects  copyrighted  works 
that  are  on-line,  including  .software.  TRIPS  obligates  WTO 
members  to  establish  and  enforce  a  base  level  of  IPR  protection 
and  provides  dispute  settlement  procedures.  The  agreement 
calls  on  countries  to  recognize  software  as  a  literary  work  with 
50  years  of  protection  that  is  eligible  for  '^'ull  legal  protection 
against  copying  or  other  improper  use.  The  more  developed 
economies  in  the  WTO  have  been  required  to  comply  with 
TRIPS  provisions  since  January  1.  1996.  while  developing 


countries  have  been  directed  to  comply  by  January  1.  2000. 
Many  developing  countries  are  still  deficient  in  establishing  ' 
TRIPS-mandated  IPR  protection  and  enforcement  mechanisms. 

The  U.S.  government  and  various  trade  associations  work 
with  foreign  governments  to  establish  adequate  IPR  protection 
legal  regimes.  The  United  States  also  attempts  to  address  the  ■ 
IPR  violations  of  its  trading  partners  through  the  use  of  its  trade   '  jj 
laws,  specifically  the  "Special  301"  process.  Under  Special  ),| 
301 .  the  United  States  identifies  and.  if  appropriate,  can  impose 
sanctions  against  countries  that  fail  to  provide  adequate  protec-  I 
tion  for  U.S.  products.  In  April  1999.  the  U.S.  Trade  Represen-  f  i 
tative  ( USTR)  announced  the  results  of  its  tenth  annual  Special  d 
301  review  of  IPR  protection  and  IPR-related  market  access  ; 
practices  of  U.S.  trading  partners.  As  a  result.  1 6  countries  were  •  >  i 
placed  on  the  "priority  watch  lisf "  and  37  were  placed  on  the  ^1 : 
"watch  list.""  which  identify  countries  with  IPR  deficiencies,  ii 
The  USTR  also  will  continue  to  monitor  Paraguay  and  China    ■  i 
under  Section  306  of  the  Trade  Act  of  1974  to  ensure  that  those    .i  t 
countries  comply  with  IPR  commitments  made  under  bilateral  ; :  i 
agreements  with  the  United  States.  ; 

Market  Access  Restrictions  '  j  i 

There  are  three  ways  to  export  software  overseas:  physically  1 
shipping  or  mailing  it  to  the  end  u.ser.  sending  master  disks  of  't  i 
the  software  to  the  end  user  or  reseller  with  a  license  to  make  a  j  j  i 
prescribed  number  of  additional  copies  for  use  in  that  country  f  n  i 
or  for  further  export,  and  transmitting  the  software  electroni-  i  <i 
cally  (wer  the  internet  or  other  networks.  In  some  cases,  the  pro-  : 
grams  are  localized  (translated  into  the  local  language  and  j  i 
culture)  in  the  recipient  country.  Today,  most  software  is  '  g 
exported  by  using  the  first  two  methods,  but  electronic  distribu-  .i  ? 
tion  will  increase  as  bandwidth  limitations  are  overcome  and  'j^  ;i 
E-commerce  applications  become  more  generally  accepted.  :t 
Although  software  is  subject  to  certain  foreign  packaging  ^5:1 
and  labeling  requirements  and  to  content  cen.sorship  as  pro-  <  Ji 
grams  increasingly  contain  information  components  other  than  :  "s 
computer  code,  the  principal  impediment  to  trade  is  import  tar-  i  ;ii 
iffs.  Countries  vary  in  their  valuation  of  and  assessment  of^liai 
duties  on  software  imports.  According  to  a  1984  General  Agree-  !S  li 
ment  on  Tariffs  and  Trade  (GATT)  ruling,  the  valuation  of  soft-  i>*  if; 
ware  should  be  based  on  the  value  of  the  underlying  medium  '[ii  a 
(the  cost  of  the  unrecorded  magnetic  and  optical  disks)  rather  ( 
than  on  that  of  the  information  residing  on  that  medium.  Since  • 
the  value  of  a  software  program  is  significantly  greater  than  the  '  j  j 
cost  of  a  blank  disk,  tariffs  assessed  only  on  the  media  are  much  ■  l  >3 
lower.  The  United  States  and  the  other  major  software  markets  \ 
apply  software  duties  in  this  manner.  However,  application  of ;  1; 
the  GATT  ruling  is  not  mandatory,  and  customs  entities  in  some  >  " 
countries  still  assess  duties  on  the  total  price  of  the  software,  ' 
which  can  be  significant  for  expensive  programs.  Further,  the  c;, 
language  of  the  GATT  ruling  explicitly  excludes  audio  and 
video  recordings,  and  this  raises  issues  of  its  applicability  to  i  j,, 
modern  software  that  incorporates  sound  and  image.  Royalties  '  * 
from  foreign  software  sales  also  are  subject  to  withholding, : 
value-added,  and  other  types  of  taxes,  which  generally  are  -  ■ 
asses.sed  on  the  full  value  of  a  product,  although  certain  taxes  j  | 
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can  he  waived  il  llie  IJiiiled  Slates  has  a  lax  treaty  with  tlie 
recipient  cDimtry. 

'I'he  Iniormatiiin  Technology  Agreement  (ITA)  that  was  con- 
cliicled  in  1997  eliminates  some  tarilfs  lor  software  exporters. 
The  52  participating  countries  agreed  to  a  staged  elimination  of 
larilTs  on  a  variety  ol  IT  products,  including  software,  in  most 
cases  by  January  I.  2()()().  Duty-free  treatment  significantly 
reduces  import  duties  on  software,  which  had  been  as  high  as 
60  percent  in  some  countries.  This  will  effectively  eliminate  the 
issue  of  whether  duties  should  be  assessed  on  the  value  of  the 
media  or  the  content  in  the  signatory  countries.  However,  grow- 
ing markets,  such  as  China,  Brazil,  Mexico,  and  Chile,  have  not 
signed  the  agreement.  With  the  fast  pace  of  technological 
change,  there  is  also  a  problem  regarding  how  software  is 
defined,  which  could  affect  how  products  are  covered  under  this 
agreement.  This  could  create  implementation  issues  at  customs" 
agencies  and  require  further  modifications  of  the  ITA.  For 
example,  there  is  a  question  whether  programs  that  include 
recorded  music  or  video  clips  fall  under  the  definition  of  com- 
puter software  of  the  ITA.  In  addition,  game  software  written 
lor  television  consoles,  such  as  those  produced  by  Nintendo  and 
Sega,  is  not  covered  under  the  ITA. 

Industrial  Policy  Regimes 

I'stablishing  a  software  industry  and  attracting  .software  compa- 
nies are  one  of  the  primary  economic  development  goals  of 
many  countries  as  well  as  a  key  strategy  of  many  communities 

!  in  the  United  States.  Software  firms  have  high  potential  earn- 
ings, employ  highly  trained  workers,  and  are  considered  "envi- 
ronmentally clean."  However,  those  companies  require  a  highly 
developed  technical  infrastructure  within  a  country  and  thus 
tend  to  congregate  in  "technology  parks."  Factors  that  helped 
ilie  U.S.  software  industry  flourish  included  a  skilled  work- 
1 1  tree,  distinguished  universities,  highly  developed  communica- 

-  lions  and  transportation  systems,  a  large  affluent  domestic 
market,  readily  available  investment  funding,  and  an  entrepre- 
neurial spirit.  The  U.S.  industry  also  was  helped  because  com- 
puters and  software  were  first  commercially  developed  in  the 
1  nited  States,  and  the  early  widespread  adoption  of  PCs  cre- 
ated a  growing  demand  for  software  products  that  thousands  of 

j  new  companies  emerged  to  satisfy.  The  birth  of  the  software 
industry  in  the  United  States  resulted  in  English-language  pro- 
gramming code  becoming  the  industry  standard,  giving  U.S. 
software  companies,  with  their  access  to  a  large  English- 
speaking  population,  an  advantage  over  foreign  competitors. 

Notwithstanding  global  competitors  such  as  Germany's  SAP 
AG  and  the  Netherlands"  Baan.  most  foreign  software  firms  are 
not  competitive  globally.  Many  foreign  firms  tend  to  target  their 
own  markets,  selling  products  in  the  local  language  and  focus- 
ing on  niche  markets.  However,  in  recent  years  a  number  of 
governments  have  attempted  to  develop  indigenous  software 
industries.  The  British  and  German  governments  have  estab- 
li^hed  regional  economic  development  agencies  that  provide 
business  advice  and  development  services  to  software  develop- 
ers. Those  entities  help  software  firms  secure  funding,  assist 
with  business  plans  and  in  locating  potential  partners,  and  aid 


market  expansion.  Software  incubators  are  becoming  more 
widespread  in  those  comitries.  where  start-ups  are  given  offices, 
access  to  communications,  and  business  coimseling  at  subsi- 
dized rates. 

Developing  countries  also  are  trying  to  establish  software 
industries.  India  provides  a  great  deal  of  custom  programming 
services  tor  U.S.  companies  and  subsidiaries,  and  the  number 
of  Indian-owned  software  firms  with  succcsslul  export  busi- 
nesses is  growing.  Since  this  industry  is  a  major  foreign 
exchange  earner,  the  Indian  government  provides  incentives  to 
promote  its  growth,  including  reduced  import  duties  on  hard- 
ware and  software,  incentives  for  export  sales,  and  accommo- 
dations in  software  technology  parks.  With  demand  for 
software  programmers  outpacing  supply,  the  Indian  govern- 
ment has  established  several  software  engineering  programs  in 
conjunction  with  private  computer  educational  institutes.  One 
reason  for  India's  international  success  is  that  its  programmers 
have  strong  English-language  skills.  The  Philippine  govern- 
ment also  offers  overseas  investors  incentives  to  establish  com- 
puter software  businesses,  particularly  for  export,  and  those 
companies  also  benefit  from  a  large  English-speaking  popula- 
tion. The  Chinese  government  has  invested  in  many  software 
start-up  firms  and  has  built  a  number  of  software  production 
facilities  in  technology  parks.  However,  much  of  the  st)ftware 
developed  by  those  firms  is  written  in  Chinese  for  an  exploding 
dt)mestic  market.  While  China  has  a  large  number  of  program- 
mers, it  has  not  been  successful  in  competing  overseas  because 
of  a  lack  of  English-language  proficiency. 

Export  Controls 

Since  the  beginning  of  the  cold  war.  exports  of  encryption  tech- 
nologies, including  st)ftware.  that  enct>de.  scramble,  and 
recover  data  sent  over  electronic  networks  have  been  subject  to 
government  control  in  the  United  States.  Those  controls  have 
engendered  intense  debate  between  industry  advocates,  who 
complain  of  lost  sales  as  a  result  of  license  denials  and  license 
approval  delays,  and  government  agencies  concerned  with  law 
enforcement  and  national  security  demands.  Recently,  the  per- 
vasiveness and  commercial  use  of  the  internet  have  increased 
the  demand  for  encryption  products,  and  privacy  advocates 
argue  that  export  controls  deprive  internet  users  of  the  most 
advanced  technologies  to  protect  the  confidential  nature  of  per- 
sonal data  and  business  dealings.  As  the  speed,  efficiency,  and 
cost-saving  benefits  of  internet  and  electronic  commerce  tech- 
nologies increase,  the  demand  for  highly  secured  transmissions 
of  confidential  data  will  grow.  In  recognition  of  the  realities  of 
the  emerging  digital  economy  and  to  support  its  development, 
the  U.S.  government  relaxed  controls  on  the  export  of  encryp- 
tion software  in  January  2()()0.  The  new  regulations  give  U.S. 
companies  more  liberalized  access  to  all  global  markets  (see 
"Internet  Technologies."  below). 

R.  Clay  Woods,  Danielle  M.  KHz,  Duaine  A.  Priestley  and 
Patricia  A.  Johnson,  Office  of  Computers  and  Business  Equip- 
ment. (202)  482-0572.  October  1999. 
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SYSTEMS  INFRASTRUCTURE  SOFTWARE 

Systems  infrastructure  software,  such  as  operating  systems,  is 
used  to  manage  and  control  individual  computer  systems  as 
well  as  networks  of  computers.  This  sector  includes  all  pro- 
grams that  oversee  and  direct  the  internal  operations  of  a 
computer  system  and  enhance  basic  system  functionality. 
The  sector  is  divided  into  four  areas:  system-level  software, 
system  and  network  management  products,  middleware, 
and  security  software.  The  sector  is  robust,  and  all  of  its  seg- 
ments will  continue  to  grow  rapidly  as  a  result  of  explosive 
growth  in  E-commerce  and  internet  applications  and  corpo- 
rate enterprise  computing.  Microsoft  has  a  leading  position 
in  this  market.  However,  other  technologies,  such  as  the 
Linux  operating  system  and  thin-client  computing  networks, 
are  gaining  support. 

The  systems  infrastructure  software  industry  experienced 
•Strong  worldwide  growth  of  12  percent  in  1999.  reaching  $46 
billion.  Annual  growth  should  average  15  percent  through 
2003,  with  sales  reaching  almost  $80  billion  (see  Table  28-5). 
U.S. -based  vendors  lead  in  this  market.  The  top  four  suppli- 
ers— IBM,  Microsoft,  Computer  Associates,  and  Hewlett- 
Packard — held  a  48  percent  market  share  in  1998.  followed  by 
Hitachi  and  Fujitsu  in  Japan  with  shares  of  2.5  and  2.4  percent, 
respectively.  Microsoft's  rapidly  rising  sales  growth  was 
expected  to  place  it  in  the  number  one  spot  in  1999,  as  Intel 
microprocessor-based  machines  running  with  Windows  operat- 
ing systems  increased  their  performance  levels  to  compete  in 
areas  previously  dominated  by  Unix  and  RISC-based  worksta- 
tions. Nevertheless,  the  accelerating  expansion  of  the  internet, 
electronic  commerce,  and  enterprise  database  sectors  will 
increase  demand  for  all  software  platf(_)rms.  including  main- 
frame systems  software. 

System-level  software  is  the  largest  segment  of  the  systems 
infrastructure  industry  and  consists  of  operating  systems  (OS), 
utilities,  and  networking  software.  Operating  systems  are  master 
programs  that  perform  basic  computer  functions  as  well  as  act  as 
underlying  platforms  for  application  programs.  OS  software  is 
required  for  all  computer  platforms.  The  most  common  are  Win- 
dows, Unix,  and  Macintosh.  Utilities  are  programs  that  enhance 
a  computer's  capabilities  or  perform  support  functions  such  as 
file  management  and  file  compression.  Norton  Utilities,  for 
example,  provides  system  diagnostic  and  monitoring  capabili- 
ties. Network  operating  systems  such  as  Novell's  Netware  and 


Windows  NT  contain  the  interconnecfing  communications  soft- 
ware that  links  autonomous  computers  and  peripherals.  Network 
operating  systems  manage  network  resources  and  provide 
file/print  and  directory  functions,  along  with  other  services. 

Worldwide  revenues  for  system-level  software  increased  7 
percent  in  1999  to  reach  $23.5  billion.  Sales  of  operating  sys- 
tems are  expected  to  grow  at  an  1 1  percent  compound  annual 
growth  rate  (CAGR)  to  reach  $28.6  billion  m  2003.  Utilities 
software  should  grow  7  percent  to  register  sales  of  $2  billion  in 
2003.  The  total  systems  level  segment  is  expected  to  reach 
$33.8  billion  by  2003  (see  Table  28-5). 

The  best-selling  operating  system  continues  to  be  32-bit 
Windows  95,  98,  and  NT,  which  had  over  $6.2  billion  in  sales, 
or  37  percent  of  the  world  OS  market,  in  1998.  Mainframe  OS 
software  such  as  IBM's  OS/390  was  second  with  27  percent  of 
the  market,  followed  by  Unix  products,  19  percent;  NetWare,  4 
percent;  and  Apple's  Mac  OS,  1  percent.  Operating  systems  for 
portable  devices,  such  as  Windows  CE  and  Palm  OS,  had  only 
$16  million  in  sales  in  1998,  but  IDC  states  that  this  market 
could  grow  to  $1 32  million  by  2003. 

The  OS  market  is  concentrated  in  a  few  vendors  mainly 
because  users  want  well-supported  and  stable  operating  systems 
that  have  a  wide  range  of  applications.  Microsoft,  IBM,  Hewlett- 
Packard,  Sun  Microsystems,  and  Novell  accounted  for  over  two- 
thirds  of  revenues  in  1999;  Microsoft  accounted  for  over 
one-third  of  those  sales.  Nearly  90  percent  of  all  businesses  use 
a  32-bit  Windows  operating  system,  and  75  percent  of  all  PCs 
worldwide  use  some  version  of  Windows.  NetWare  and  Unix  are 
resident  on  49  and  45  percent  of  corporate  systems,  respectively. 

Several  factors  account  for  the  continued  success  of  Windows 
at  both  the  client  level  and  the  server  level.  First,  the  move  to  net- 
worked and  distributed  computing  has  suppressed  the  growth 
of  mainframe  and  proprietary  minicomputer  software  and 
increased  the  demand  for  desktop  and  network  operating  system 
products.  Another  factor  is  Microsoft's  successful  high-volume, 
low-price  strategy,  which  is  tied  to  the  dominance  and  growth  of 
Intel  processor-based,  or  "Wintei,"  PCs.  Although  a  strategy  ini- 
tially devised  for  the  desktop  market,  it  is  proving  effective  for 
servers,  particularly  on  the  low  end.  Despite  the  fact  that  Win- 
dows NT  servers  are  sold  at  lower  prices  than  are  typical  Unix 
packages,  the  higher  volume  of  Microsoft's  sales  results  in  com- 
parable revenues  for  NT.  Many  IT  managers  are  expressing  a 
preference  for  the  cost  savings  of  NT  servers  versus  Unix/RISC- 
based  products  and  are  moving  to  standardize  all  their  systems 
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TABLE  28-5:    Trends  and  Forecasts  in  Worldwide  System  infrastructure  Software  Revenues 

(billions  of  riollarsi 


Compound  Annual  Growth 


Market  Segment 

1998 

1999 

2000 

2001 

2002 

2003 

Rates  00-03,  % 

System-level 

22.0 

23.5 

25.3 

27.8 

30.7 

33.8 

10 

Middleware 

4.0 

5.1 

6.7 

9.0 

12.2 

16.6 

35 

System  management 

12.6 

13.1 

14.7 

16.4 

18.4 

21.2 

13 

Security 

3.2 

4.4 

5.6 

6.6 

7.5 

8.3 

14 

Total 

41.7 

46.0 

52.3 

59.8 

68.8 

79.9 

15 

Source:  International  Data  Corporation. 


28-8    U.S.  Industry  &  Trade  Outlook  2000 


on  NT.  Microsoft  also  is  "biinciling"  more  runctioiialily  inlo  ils 
OS  software,  such  as  Web  browsers  and  other  internet  applica- 
tions. Shipments  of  Windows  NT  totaled  1.8  million  units  in 
1998,  an  increase  of  24  percent  from  the  1997  level,  and  IDC^ 
projects  that  revenue  for  .12-bit  Windows  (including  NT)  will 
have  a  CAGR  of  18.9  percent  from  1998  to  2003. 

Despite  the  success  of  Windows,  the  surging  growth  of  the 
internet,  enterpri.se  databases,  and  Web-based  applications  will 
continue  to  drive  the  demand  for  high-end  scalable  application 
server  software  built  on  Unix  and  other  platforms.  For  example, 
most  internet  service  providers  and  other  companies  prefer  lo 
use  Unix  for  their  Web  server  environments.  Unix  sales  also 
will  continue  to  be  boosted  by  increased  demand  for  work 
group  application  support,  work  group  databases,  and  the  need 
to  provide  tlle-and-print  services  for  more  users.  Unix  is  a 
highly  flexible  operating  system  with  greater  compatibility 
with  a  wide  variety  of  networking  standards  than  Windows  NT 
Server  has.  Unix  is  the  dominant  operating  system  for  hosting 
relational  database  management  systems  on  midrange  servers. 
Applications  running  on  NT  Server,  Novell  NetWare,  or  IBM's 
i  OS/2  often  receive  data  from  Unix-run  databases.  The  leading 
midrange  server  systems,  such  as  Sun's  Solaris,  Hewlett- 
I'ackard's  HP-UX,  and  IBM's  AIX,  are  all  Unix  operating  envi- 
mnments.  However,  Unix  will  face  tough  competition  from 
Windows  NT  Server  on  entry-level  server  hardware  priced  at 
less  than  $100,000.  According  to  IDC,  the  Unix  operating  envi- 
ronment will  experience  a  1998-2003  CAGR  of  I  1.4  percent, 
maintaining  an  OS  market  share  of  18.3  percent. 

NetWare  5  from  Novell,  with  support  for  multiple  network- 
ing protocols  and  advanced  remote  management  features,  will 
remain  a  major  player  in  this  sector.  NetWare  has  the  largest 
installed  base  of  any  server  operating  environment,  with  4  mil- 
lion units  worldwide  and  an  estimated  80  million  end  users. 
IDC  projections  indicate  that  NetWare  will  have  a  robust 
CAGR  of  9.4  percent  from  1998  to  2003.  However.  NetWare's 
Niiare  of  the  worldwide  OS  market  is  forecast  to  decline  from 
4  2  percent  to  3.9  percent.  Sales  of  other  network  operating  sys- 
j  terns,  such  as  Banyan  Vines.  LANtastic,  and  other  LAN-centric 
'  OS  products,  have  declined  dramatically.  Banyan  has  termi- 
nated its  OS  business  and  is  focusing  on  internet  technologies; 
J  it  has  sold  Microsoft  an  equity  position  of  roughly  10  percent  as 
I  well  as  access  to  Banyan's  installed  base.  Therefore,  it  is  likely 
that  many  of  the  sites  currently  running  Vines  will  migrate  to 
Microsoft's  Windows  NT  Server. 

Unix,  NetWare,  and  OS/2  will  continue  to  be  major  products 
in  this  sector  because  of  installed  bases  numbering  in  the  mil- 
lions and  brand  loyalty  among  users  that  have  invested  heavily 
in  these  products.  Although  Windows  NT  Server  is  having  great 
success  in  the  large  enterprise  market,  many  users  are  purchas- 
ng  Unix  in  addition  to  NT  Server  and  then  matching  each  sys- 
cni  with  the  appropriate  workload  and  applications.  Coiporate 
>ites  with  large  installed  bases  of  NetWare  and  OS/2  are  contin- 
ling  to  buy  those  operating  environments.  Even  mainframe  OS 
iroducts  such  as  IBM's  OS/390  will  experience  some  growth. 
IS  many  internet  applications  require  the  level  of  robustness 
hat  only  large-scale  systems  can  provide.  IDC  projects  that 


niainframe  operating  systems  will  have  a  CA(iR  of  3..S  percent 
from  1998  through  2003. 

Middleware  is  defmed  as  software  that  allows  shared  use,  or 
interoperability,  of  resources  across  interconnected,  heteroge- 
neous computer  systems.  These  products  usually  operate  on  lop 
of  host  OS  software  environments.  Subsegments  include  Icga- 
cyware  (software  used  to  access  legacy  applications)  and  Web 
server  products  such  as  Netscape's  FastTrack  Server  and 
Microsoft's  Internet  Information  Server,  which  enable  external 
Web  browsers  to  communicate  with  other  programs,  such  as 
database  applications.  Other  major  vendors  include  IBM,  liliA 
Systems,  and  TIBCO.  Worldwide  revenues  for  middleware 
software  were  expected  to  grow  27.1  percent  from  $4.0  billion 
in  1998  to  $3.1  billion  in  1999.  IDC  forecasts  that  sales  of  mid- 
dleware will  reach  $16.6  billion  by  2003,  representing  a  CAGR 
of  35  percent  from  1999  (.see  Table  28-3).  Much  of  this  growth 
will  be  driven  by  programs  that  integrate  software  applications. 

The  market  will  be  driven  by  the  need  to  integrate  new  sys- 
tems with  "legacy"  applications  and  data,  which  represent  sig- 
nificant IT  investments  for  corporations,  and  the  desire  to 
manage  distributed  or  networked  computer  systems.  There  is 
also  demand,  particularly  in  vertical  industry  sectors  such  as 
health  care  and  telecommunications,  for  .software  that  will  inte- 
grate disparate  applications,  which  is  known  as  enterprise 
application  integration  (EAI).  E-commerce  applications  will 
push  growth  in  Web  server  middleware  products. 

System  management  software  governs  computing  resources. 
Examples  include  tools  to  manage  data  storage,  job  scheduling, 
and  output,  such  as  printer  spoolers  and  fax  servers.  Network 
management  software  controls  the  components  of  the  comput- 
ing infrastructure,  addressing  network  performance,  configu- 
ration, and  fault  management.  The  U.S.  firms  Computer 
Associates.  IBM,  and  Hewlett-Packard  are  global  leaders  in  this 
industry  segment.  Major  foreign  vendors  include  Fujitsu, 
Hitachi,  and  Bull,  a  French  company.  The  worldwide  market 
for  system  management  software  was  expected  to  increase  4.3 
percent  from  $12.6  billion  m  1998  to  $13.1  billion  in  1999. 
Growth  will  be  strong  into  the  next  century,  with  IDC  predict- 
ing that  the  market  will  expand  to  $18.1  billion  by  2003,  a  13 
percent  annual  increase  from  1998  (see  Table  28-3). 

The  security  software  industry  segment  encompasses  fire- 
wall, encryption,  and  antivirus  software.  Firewall  software 
restricts  unauthorized  users  from  entering  an  internal  network. 
Encryption  programs  secure  information  and  data  by  encoding 
them  through  the  use  of  cryptographic  algorithms.  Antivirus 
software  pri)tects  systems  against  attack  by  computer  viruses 
through  prevention  or  remediation.  This  segment  also  includes 
authentication,  authorization,  and  administration  (3A)  products, 
which  cover  diverse  applications  such  as  intrusion  detection, 
single  sign-on  software,  and  security  management  products. 

Sales  of  security  software  worldwide  were  expected  to 
increase  37.2  percent  from  $3.2  billion  in  1 998  to  $4.4  billion  in 
1999.  Much  of  this  growth  was  driven  by  the  firewall  and  3A 
areas,  which  benefited  from  internet-related  demand.  Firewall 
software  was  expected  to  grow  50  percent  to  reach  $662  million 
in  1999.  and  3 A  products,  the  largest  of  these  subsectors. 
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expanded  34.4  percent  to  $2.2  billion.  Encryption,  the  smallest 
sector,  had  1999  worldwide  sales  ot'$i  19  million.  According  to 
IDC,  the  security  software  market  will  reach  $8.26  billion  by 
2003  (see  Table  28-5).  With  continued  growth  of  distributed 
systems,  E-commerce,  and  the  internet,  concern  about  protec- 
tion from  unauthorized  network  intrusion,  viruses,  and  illicit 
data  access  will  accelerate  the  growth  of  the  data  security  mar- 
ket. Sales  of  applications  that  incorporate  or  use  encryption 
technologies,  for  example,  have  risen  dramatically  in  recent 
years  as  the  need  for  secure  transactions,  particularly  on  the 
internet,  has  grown. 

Market  Trends 

Although  Microsoft  clearly  holds  the  leading  position  in  the  sys- 
tems infrastructure  software  industry  through  its  Windows  fam- 
ily of  products,  other  vendors  are  attempting  to  challenge  the 
company  by  pushing  changes  in  the  way  software  is  engineered 
and  distributed.  Some  of  these  changes  include  the  growth  of  the 
open-source  software  development  model  and  thin-client,  or 
servercentric,  computing.  These  trends  are  gaining  adherents  to 
varying  degrees,  but  so  far  the  effect  of  open-source  software  or 
other  technologies  on  Microsoft's  revenues  has  been  negligible. 
A  recent  survey  of  1,300  IT  professionals  by  Survey.coiii  found 
that  over  80  percent  intended  to  begin  deploying  Windows  2000 
by  fourth  quarter  of  2000. 

The  open-source  software  movement  represented  by  Linux 
could  reshape  the  market  landscape  dramatically.  This  type  of 
software  is  free,  although  a  third-party  distribution  of  Linux 
that  includes  proprietary  add-ons  and  support  can  be  obtained 
for  a  fee.  The  source  code  is  open  to  all,  and  development  is 
done  in  a  collaborative  manner  involving  a  myriad  of  program- 
mers worldwide.  Linux,  which  is  a  Unix-like  operating  system 
created  by  the  Finnish  computer  scientist  Linus  Torvalds.  is  an 
open-source  product  that  has  been  gaining  grassroots  accep- 
tance rapidly  in  the  IT  community.  Because  of  its  stability. 
Linux  is  finding  success  particularly  among  internet  service 
providers  (ISPs)  as  the  operating  system  of  choice  for  hosting 
Web  servers.  From  1997  to  1998,  shipments  of  Linux  grew  over 
1 8 1  percent,  making  it  the  fastest-growing  server  operating  sys- 
tem that  year  in  terms  of  unit  and  volume  growth.  Actual  usage 
growth  could  be  higher,  however,  because  Linux  can  be  down- 
loaded free  from  the  internet. 

On  the  client  side,  Linux  was  installed  on  2  percent  of  the  89 
million  PCs  that  were  shipped  in  1998,  representing  1 1  percent 
growth  over  the  1997  level.  IDC  projections  show  that  Linux 
could  become  the  fourth  most  popular  client  operating  system 
by  2003  after  Windows  95/98,  Windows  NT/2000,  and  Mac 
OS.  An  August  1999  IDC  survey  of  business  users  showed  that 
1 3  percent  are  now  using  Linux,  up  from  little  more  than  zero  in 
1997.  Uncertainties  in  the  near  term  about  switchiflTg  to  Win- 
dows 2000  also  may  be  helping  Linux.  Not  only  are  companies 
wary  of  the  possible  effects  of  the  Y2K  problem  and  initial  reli- 
ability concerns,  there  may  be  a  high  cost  i'lvolved  in  switching 
desktops  to  Windows  2000.  A  September  1999  Gartner  Group 
study  concluded  that  it  will  cost  corporations  between  $1,250 
and  $3,100  per  PC  to  migrate  to  Windows  2000  from  earlier 
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versions.  Hence,  some  companies  may  find  Linux  a  cost- 
effective  alternative  in  the  12-  to  18-month  time  frame. 

Linux's  gain  also  is  due  to  a  rapid  increase  in  support  from 
major  IT  companies.  Many  third-party  software  vendors  have 
announced  Linux  ports  of  their  applications,  and  major  hard- 
ware makers  have  started  to  provide  Linux  on  their  client  and 
server  systems.  Those  vendors  include  some  of  the  biggest 
names  in  IT:  IBM/Lotus,  Oracle,  Informix,  Sybase,  SCO. 
Corel.  Sun,  Netscape,  and  Novell.  Dell,  Compaq,  Hewlett- 
Packard,  Micron,  and  others  have  announced  that  they  will 
begin  to  offer  Linux-based  PC  systems.  In  August,  Silicon 
Graphics  revealed  that  it  will  spin  off  its  Cray  and  NT  worksta- 
tion businesses  and  in.stead  focus  on  internet  servers  built  on 
Linux.  SCO  has  formed  a  "Linux  and  Open  Source  Profes- 
sional Services  Team"  that  will  offer  enterprise  consulting  ser- 
vices to  customers  interested  in  open-source  .software.  IBM's  >  | 
Lotus  recently  came  out  with  a  Linux  version  of  Domino,  t  i 
Netscape's  Navigator  is  available  on  Linux. 

Although  revenues  from  Linux  are  currently  minuscule 
compared  with  those  of  Windows,  various  factors  could  con- 
tinue to  drive  its  growth  and  open  new  profit  avenues.  There  are 
potentially  large  revenue  opportunities  in  providing  service  and 
support  for  associated  products.  As  an  open-source  product,  '  I 
Linux  is  not  backed  by  a  single  company's  technical  support 
and  assistance.  This  opens  the  door  to  third-party  support 
providers.  Several  firms,  such  as  Red  Hat  and  Caldera  Soft- 1 
ware,  offer  support  along  with  their  distribution  of  Linux.  The  ^ 
Linux  OS  also  requires  fewer  system  resources.  While  older  5 
hardware  such  as  386  and  486  PCs  cannot  run  resource- 1 
intensive  operating  systems  such  as  Windows  98  and  NT  Work- ' 
station.  Linux  has  relatively  lower  hardware  requirements  and^ 
can  easily  operate  on  those  platforms.  Finally,  there  are  gener-* 
ally  no  licensing  requirements  for  Linux.  Linux  and  its  source 
are  free.  Hardware  vendors  that  sell  Linux-based  machines  do« 
not  pay  a  third  party  for  each  system  they  sell.  ^ 

Another  potential  challenger  to  the  hegemony  of  the  Win- 
dows system  is  thin-client,  or  servercentric.  computing.  This  is  a 
computing  architecture  in  which  most  of  the  data,  the  applica-] : 
tions  software,  and  even  a  great  deal  of  the  user  interface  are  ij 
stored  on  the  server.  In  this  model,  the  client  supports  only  the]  ( 
graphic-user  interface  (GUI)  and  a  limited  number  of  other  input  i 
and  output  functions.  This  is  an  architecture  that  barkens  back  to  ■ 
"timesharing,"  or  host-based  processing,  during  the  mainframe, 
era  of  the  1960s  and  1970s.  Instead  of  loading  software  on  client,' 
systems,  all  applications  can  be  loaded  once  on  the  server,  niak-  i 
ing  maintenance  and  support  easier.  This  computing  model  tra-  ll 
ditionally  has  been  supported  by  Unix,  OpenVMS,  OS/390,' 
OS400,  and  recently  the  Linux  OS.  Many  midrange  and  main-  j 
frame  systems  have  been  using  the  servercentric  approach  for^ !; 
years.  Clients  in  the  thin-client  model  include  everything  from 
automated  teller  machines  (ATMs),  to  X- Windows  terminals,  to- 
Wintel  personal  computers.  Servercentric  computing  is  efficientj  •! 
and  ofters  lower  staffing  costs  compared  with  a  highly  distrib-' 
uted  computing  environment.  A  May  1999  study  by  Dataprc 
found  that  thin-client  enteiprise  deployments  reduced  suppor  i 
staff  costs  by  at  least  80  percent  compared  with  "fat-client"  PCs  I 


Five  limes  as  many  personnel  were  required  lo  support  a  lat- 
client  environment  than  a  thin-elient  environment. 

Microsoft's  Windows  NT  did  not  initially  support  the  server- 
centric  approach,  and  that  opened  the  door  to  third-party  soft- 
ware vendors.  Citrix,  Prologue,  New  Moon,  and  others 
developed  virtual  user  interface  (VUI)  .software  that  was  loaded 
on  top  of  Windows  NT  and  offered  thin-client  functionality. 
These  VUI  products  would  take  a  Windows  application's  input 
and  output,  virtualize  it,  and  transmit  it  on  the  network.  Client 
software  received  that  information  and  displayed  it  locally.  This 
approach  gave  even  non-Windows  clients  the  ability  to  use  VUI 
software  to  work  with  Windows  applications.  Eventually,  the 
success  of  those  thin-client  solutions  spurred  Microsoft  to 
release  a  thin-client  version  of  NT,  Windows  NT  Server  4  Ter- 
minal Server  Edition  (TSE),  in  1998.  Although  TSE's  pricing 
model  makes  it  relatively  more  expensive  than  comparable 
Unix-based  solutions,  current  trends  show  that  most  new  thin- 
client  deployments  are  to  TSE  and  Citrix  Systems'  MetaFrame 
software. 

While  thin  clients  will  represent  only  5  to  10  percent  of  all 
jclient  deployments  over  the  next  several  years,  the  development 

I'and  increasing  acceptance  of  Java-  and  Web-based  applications 
and  Java-capable  Web  browsers  could  spur  increased  growth  in 
the  long  term.  Furthermore,  growing  use  of  Java-based  applica- 
iions  could  promote  the  use  of  network  computers  instead  of 
Windows-based  terminals.  In  fact,  Datapro  predicts  that  full- 
function  PCs  will  not  be  needed  at  all  as  the  servercentric  com- 
puting model  becomes  more  prevalent.  Another  development 

I  that  is  likely  to  promote  the  use  of  thin-client  computing  is  the 
emergence  of  application  service  providers  (ASPs),  which  may 
tzreatly  change  the  way  software  programs  are  distributed,  sold, 
and  used  (see  'Application  Hosting,"  below). 

I  Raymond  H.  Cho,  Office  of  Computers  and  Business  Equip- 
ment, (202)  482-055 1 ,  October  1999. 

APPLICATIONS  SOFTWARE 


Applications  software  encompasses  computer  programs  that 
allow  users  to  perform  specific  jobs  or  activities,  such  as  word 
processing,  product  design,  and  accounting,  in  contrast  to 
system  Infrastructure  software,  which  works  in  the  back- 
ground as  an  intermediary  between  the  software  application 
and  the  computer  hardware  components.  The  three  major 


application  areas  covered  in  the  following  sections  are  enter- 
prise resource  planning  software,  CAD/CAM,  and  consumer 
software. 

This  large  and  varied  segment  of  the  software  industry  is 
divided  into  applications  for  businesses  and  organizations  and 
those  for  consumer  and  home  use,  such  as  entertainment,  educa- 
tion, and  personal  productivity  programs.  This  business  segment 
is  subdivided  into  cross-industry  and  vertical  industry  products. 
Cross-industry  products  apply  across  many  different  types  of  cor- 
porate environments  and  are  not  targeted  at  a  single  industry 
sector  such  as  payroll  or  customer  support  software.  Vertical 
industry  applications  are  designed  to  address  the  particular  needs 
of  a  single  industry  sector,  such  as  automobile  manufacturing, 
retail  establishments,  and  banking. 

According  to  IDC,  the  overall  applications  software  sector 
was  expected  to  grow  14.7  percent  in  1999  to  reach  over  $62 
billion  worldwide  (see  Table  28-6).  Growth  through  2003  is 
estimated  at  a  compound  annual  rate  of  15.1  percent  to  reach 
$125.5  billion  by  2003.  In  1999,  business  applications  were 
expected  to  grow  14,7  percent  and  consumer  applications  12 
percent.  Most  applications  sales  were  divided  equally  between 
the  Unix  and  32-bit  Windows  platforms  at  $20.7  billion  and 
$23.9  billion,  respectively:  however,  it  is  anticipated  that 
demand  for  Windows  applications  will  grow  faster  and  may 
exceed  $60  billion  by  2003.  while  sales  of  Unix  systems  will 
approach  $35  billion. 

Cross-industry  sales  reached  $33.1  billion  in  1999  and  rep- 
resented half  the  business  market.  The  three  largest  firms — 
Microsoft,  SAP,  and  IBM — accounted  for  about  one-fourth  of 
this  market.  This  area  includes  Microsoft's  popular  office  suite 
products,  which  include  word  processing,  spreadsheet,  data- 
base, personal  calendar,  and  E-mail  components.  IDC  projects 
that  this  sector  will  grow  at  a  CAGR  of  18.5  percent  to  reach 
$66  billion  in  2003.  The  top  three  vendors  in  the  vertical  indus- 
try software  area  are  Cadence  Design  Systems  [CAD/com- 
puter-aided  manufacturing  (CAM)],  Parametric  Technology 
Corp.  (CAD/CAM),  and  McKesson  HBOC  (health  care).  Sales 
of  vertical  industry  software  were  expected  to  total  $32.3  bil- 
lion in  1999  with  a  growth  rate  of  12.5  percent  and  are  projected 
to  grow  50.2  percent  to  reach  $50.2  billion  by  2003. 

Consumer  applications  will  continue  to  experience  steady 
growth  in  the  future.  However,  this  segment's  rate  of  growth  is 
heavily  dependent  on  the  speed  at  which  PCs  penetrate  the  50 
percent  of  U.S.  households  that  do  not  own  a  computer.  Increas- 


K  TABLE  28-6:    Trends  and  Forecasts  in  Worldwide  Applications  Software  Revenues 

■  billions  of  dollars) 


Compound  Annual  Growth 


/larket  Segment  1998  1999  2000  2001  2002  2003  Rate  00-03,  % 

:ross-industry  business  28.3  33.1  39.1  46.3  55.1  66.0  19 

'ertical  industry  business  28.8  32.3  36.1  40.1  44.8  50.2  12 

:onsumer  and  home  5.0  5.6  ^4  7.3  8.2  9.2  13 

otal  62.1  71.0  81.6  93.6  108.1  125.4  15 


ource:  International  Data  Corporation. 
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ing  consumer  interest  in  accessing  the  internet  may  transfer 
demand  toward  on-line  services  and  away  from  traditional 
slirini<-wrapped  software  products,  and  tiiis  trend  will  force 
vendors  to  incorporate  internet  technologies  into  their  product 
offerings.  This  sector  was  expected  to  grow  12  percent  in  1999 
to  reach  $5.6  billion  and  is  projected  to  reach  $9.2  billion  by 
2003.  Major  firms  include  The  Learning  Company,  Microsoft, 
and  Knowledge  Adventure,  which  is  owned  by  Havas  of 
France. 

The  United  States  accounted  for  about  half  the  applications 
market  in  1 998,  followed  by  western  Europe  with  one-third  of 
sales  and  the  Asia-Pacific  region  and  the  rest  of  the  world  with 
almost  10  percent  each.  The  top  four  vendors — Microsoft, 
IBM,  SAP,  and  PeopleSoft — had  a  combined  market  share  of 
16  percent.  Other  major  U.S.  suppliers  included  BMC  and  Ora- 
cle. U.S. -based  vendors  accounted  for  about  68  percent  of 
industry  revenues  in  1998,  while  foreign  firms  accounted  lor  32 
percent,  or  roughly  $20  billion.  Major  non-U. S.  firms  include 
Baan  (Netherlands),  Misys  (LInited  Kingdom),  and  Fujitsu 
(Japan). 

Market  Trends 

Strong  growth  is  predicted  for  business  applications  over  the  next 
several  years.  Corporate  demand  is  high  for  ERP  products  as 
companies  seek  stable,  highly  integrated  software  systems  to 
handle  general  administrative  functions  such  as  payroll,  procure- 
ment, and  human  resources  management  and  to  automate  supply- 
chain  operations  more  effectively.  As  computer  systems  become 
larger  and  more  complex,  corporations  will  tend  to  purchase 
third-party  packaged  software  rather  than  develop  their  own  in- 
house  solutions.  This  will  mean  greater  demand  for  vertical 
industry  applications  that  have  some  cross-industry  functionality, 
such  as  products  equipped  to  handle  both  manufacturing  and 
retail  sector  elements.  Deregulation  in  certain  sectors  also  will 
help  fuel  growth  for  vertical  industry  applications  as  new  com- 
petitive pressures  arise.  For  example,  the  repeal  of  the  Glass- 
Steagall  Act.  which  separated  investment  banks  from  savings  and 
loans  institutions,  has  had  a  major  impact  on  the  banking  and 
financial  services  sectiir. 

The  internet  is  pushing  coqioralions  to  look  for  new  ways  to 
stay  competitive  in  the  rapidly  evolving  and  increasingly  com- 
petitive infomiation  economy.  Many  enterprises  are  reassessing 
their  operations  and  adjusting  to  the  internet  economy  in  both 


their  external  customer  relafionships  and  their  internal  process 
management.  Firms  want  applications  that  easily  interface  with 
the  internet  and  are  equipped  to  handle  on-line  business  transac- 
tions in  order  to  open  new  revenue  streams.  Thus,  enterprisewide 
software  systems  with  built-in  E-commerce  functionality  are 
becoming  more  common  in  response  to  growing  market  demand. 
Zona  Research  predicts  that  sales  of  business-to-business 
E-commerce  applications  will  grow  nearly  80  percent  to  reach 
$93.2  billion  in  the  year  20(X). 

The  distribution  and  rental  of  programs  through  ASPs  is 
another  emerging  trend  (see  'Application  Hosting,'"  below). 

Raymond  H.  Cho,  Office  of  Computers  and  Business  Equip- 
ment, (202)  482-0551,  October  1999. 


ENTERPRISE  RESOURCE  PLANNING 
SOFTWARE  

ERP  software  consists  of  cross-industry  applications  that  auto-  : 
mate  firms'  business  processes.  Common  applications  r 
include  human  resources  (personnel  administration,  recruit-  i 
ment,  and  career  planning),  manufacturing  (supply-chain^ 
planning,  plant  operations,  and  production  planning),  and  i 
financial  management  (general  ledger,  asset  management, 
and  accounts  payable). 

/I 

ERP  software  traditionally  has  been  implemented  in  the 
"back  office"  by  specially  trained  employees  and  has  not  been 
accessible  to  most  employees.  ERP  systems  are  used  mostly  iuf 
large  enterprises,  especially  multinationals,  where  managers,; 
need  to  control  a  variety  of  locations  and  entities  efficiently.^ 
Demand  for  ERP  solutions  is  growing  quickly  as  businessesiji 
become  more  decentralized  and  face  the  need  to  integrate  their,' 
back-office  functions.  The  use  of  ERP  is  extending  into  supply-., 
chain  and  customer  relationship  management  with  the  rise  ofj 
intranets  and  extranets.  (j 

As  the  use  of  intranets  grows,  opportunities  for  ERP  vendors-jf 
will  increase.  IDC  predicts  that  worldwide  revenues  for  the  fouij 
main  ERP  segments — accounting,  human  resources,  manufac-j 
turing.  and  materials  management — will  reach  $20.5  billion  ir.j 
1999  and  grow  to  $33.6  billion  in  2002  (see  Table  28-7).  Aj 
recent  survey  of  U.S.  corporate  sites  found  that  45  percent  hac^ 
implemented  ERP  systems. 


TABLE  28-7:  Trends  and  Forecasts  in  Worldwide  Enterprise  Application  Software  License 
and  Maintenance  Revenues 

(billions  of  dollars) 


Compound  Annual  Growth! 


Market  Segment 

1997 

1998 

1999 

2000 

2001 

2002 

Rate  00-02,  % 

Accounting 

5.3 

6.1 

7.1 

8.1 

9.3 

10.5 

14.8 

Human  resources 

1.9 

2.4 

2.9 

3.5 

4.1 

4.8 

19.7 

Manufacturing 

4.8 

5.6 

6.4 

7.3 

8.3 

9.4 

14.2 

Materials  management 

2.4 

3.1 

4.1 

5.4 

'7.0 

8.9 

30.3 

Total 

14.4 

17.2 

20.5 

24.3 

28.6 

33.6 

18.4 

Source:  International  Data  Corporation. 
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Until  iccciilly,  the  iiKijorily  o\  licenses  ol  U.S. -based  linns, 
such  as  Peoplesoll,  was  sold  in  the  United  States  and  Canada, 
with  most  international  sales  made  to  overseas  afllliates  of  their 
U.S.  customers.  However,  these  firms  have  stepped  up  their 
efforts  to  sell  overseas.  Peoplesol't  recently  took  aggressive 
steps  to  enter  the  European  market.  However,  the  U.S.  and 
western  European  large  enterprise  markets  lor  ERP  software 
arc  maturing.  Thus,  vendors  not  only  are  targeting  smaller  cus- 
tomers in  the  United  States  and  Europe  but  also  are  looking  at 
opportunities  outside  those  regions. 

Market  Trends 

HRP  software  applicatit)iis  ci)nsist  o\'  a  number  of  individual 
modules  that  automate  .separate  tasks.  For  example,  a  financial 
management  application  may  have  general  ledger,  as.sets,  and 
accounts  payable  modules.  Customers  can  purchase  only  the 
modules  of  the  application  they  need,  and  modules  can  be 
expanded  or  added  on  to  as  a  company  grows.  Many  ERP  ven- 
dors, such  as  SAP,  Peoplesoft.  and  Oracle,  also  sell  applications 
development  tools  to  allow  end  users  to  modify  or  customize 
jtlieir  ERP  modules.  ERP  applications  are  designed  to  work  with 
relational  database  management  systems  (RDBMS).  which  are 
l^ioduced  by  vendors  that  include  Oracle,  IBM.  and  Informix. 
I  RP  .software  runs  on  a  variety  of  operating  systems,  including 
Windows.  NT.  Unix,  and  AS4()().  as  well  as  a  variety  of  hard- 
ware platforms  such  as  mainframes  and  client/server  systems. 

The  ERP  software  segment  is  led  by  four  large  firms  that  tra- 
ditionally have  sold  to  large  multinational  customers.  European 
fimis  are  particularly  strong  in  this  area:  this  is  due  in  large  part 
U'  their  early  strategies  of  partnering  with  large  U.S.-ba.sed  con- 
--iilting  firms  that  helped  implement  their  software  for  cus- 
idiiiers  in  the  United  States.  The  German-based  SAP  AG  is  the 
leading  ERP  vendor,  commanding  nearly  one-third  of  the  mar- 
ket. Its  flagship  product.  R/}.  is  used  by  many  of  the  world's 
largest  manufacturing,  petrochemicals,  and  pharmaceuticals 
companies  as  well  as  in  an  increasing  number  of  IT  companies. 
The  Netherlands-based  Baan  and  the  U.S. -based  Oracle  and 
Peoplesoft  are  the  other  major  ERP  firms.  J.D.  Edwards,  a  U.S. 
\cndor.  recently  began  to  compete  with  the  big  four  firms  as 
iliey  have  tried  to  sell  more  of  their  products  to  medium-size 
Jiiterprises.  which  have  been  J.D.  Edwards's  main  market. 

A  growing  number  of  smaller  vendors,  such  as  Geac  Com- 
niter  Corporation  and  Systems  Software  Associates,  are  com- 
'cting  in  the  ERP  sector  but  mostly  focus  on  market  niches, 
uich  as  human  resources  and  financial  management,  and  sell  to 
>niall-  and  midsize  businesses,  in  the  past  year,  a  number  of 
vVcb-enabled  competitors  emerged,  gaining  market  share  since 
iie  larger  firms  have  been  slow  to  implement  E-commerce  and 
vVeb-based  applications  and  strategies  (see  below). 

Growth  in  the  ERP  industry  has  been  strong.  Software  Mofi- 
iriue  reports  that  average  revenue  growth  was  17.4  percent  in 
'''^8  and  that  Peoplesoft  and  J.D.  Edwards  have  been  the 
astest-growing  ERP  vendors.  However,  the  large  ERP  vendors 
ire  facing  slowing  sales  partly  because  ERP  sales  were 
illected  by  Y2K  concerns,  which  led  many  customers  to  shift 
lieir  IT  budgets  to  Y2K  remediation  at  the  expense  of  new 


software  procurement.  Although  this  became  less  of  a  problem 
alter  January  2()()(),  other  long-term  issues  are  depressing 
larger  suppliers'  sales.  Vendors  have  been  slow  to  address 
growing  customer  demands  resulting  from  the  increased  use  of 
intranets  and  extranets  and  the  need  lor  Web-based  business 
integration  systems,  particularly  those  involving  E-commercc. 
As  a  result,  larger  vendors  have  seen  their  sales  taken  over  by 
smaller  ERP  vendors  that  have  more  quickly  adopted  internet- 
based  strategies.  In  addition,  the  larger  vendors'  major  mar- 
ket— large  enterprises — is  approaching  saturation.  In  response 
to  these  changing  market  conditions,  large  ERP  vendors  have 
undertaken  a  variety  of  strategies  to  stem  slowing  sales,  most 
of  which  involve  implementing  Web  strategies  and  making 
efforts  to  enter  the  rapidly  expanding  ERP  market  in  small  and 
medium-size  firms. 

A  major  factor  precluding  smaller  customers  from  purchas- 
ing ERP  software  from  large  vendors  has  been  their  products' 
long-standing  reputation  for  being  costly  and  complex  to  imple- 
ment. Average  implementation  periods  for  full  ERP  systems  can 
run  fix>m  IS  to  36  months  and  in  many  cases  involve  a  complete 
overhaul  of  a  customer's  existing  business  systems.  Implemen- 
tation usually  requires  the  assistance  of  third-party  consultants 
and  systems  integration  firms  such  as  Anderson  Consulting. 
Price WaterhouseCoopers.  and  Deloitte  and  Touche,  and  this  also 
raises  costs  for  customers.  ERP  vendors  have  taken  a  number  of 
steps  to  address  the  cost  concerns  of  smaller  firms.  Peoplesoft. 
Oracle,  SAP,  and  Baan  all  have  shortened  their  product  imple- 
mentation cycles.  For  example,  SAP  reports  that  depending  on 
the  vertical  market  and  customer,  it  now  can  take  just  a  month  to 
implement  one  of  its  financial  packages.  Vendors  also  are  work- 
ing to  make  their  products  more  interoperable  with  those  of  their 
competitors,  allowing  customers  to  choose  modules  from  differ- 
ent vendors  and  allowing  increased  integration  in  supply  chains 
and  customer  relations.  Efforts  include  building  applicafion  pro- 
gramming interfaces  (APIs),  which  allow  third-party  products  to 
hook  onto  their  packages,  and  partnering  with  other  vendors. 
These  integration  steps  are  still  nascent,  and  some  experts  won- 
der whether  ERP  vend(M  s  truly  want  to  allow  easy  integration  of 
their  applications  with  those  of  their  competitors. 

ERP  vendors  are  implementing  applications  hosting  strate- 
gies in  an  attempt  to  increase  sales  to  small  and  meiliuin-size 
customers.  Hosting  strategies  allow  users  to  lea.se  ERP  applica- 
tions through  the  Web  on  a  per-person.  per-use  basis.  SAP.  Ora- 
cle, and  Peoplesoft  have  unveiled  plans  to  host  applications  such 
as  SAP's  mySAP.com.  a  Web-hosted  ERP  package  it  introduced 
in  July  1^99.  MySAP.com,  with  a  simplified  interface,  also 
addresses  the  growing  demand  by  ERP  customers  for  less  com- 
plex "front-office"  applications  that  automate  functions,  such  as 
sales  and  marketing,  performed  by  a  large  number  of  employees, 
as  opposed  to  traditional  back-office  applications  used  by  spe- 
cially trained  workers.  Front-office  applications  are  becoming 
more  integral  as  extranets  grow  and  supply  chains  become  auto- 
mated and  as  more  workers  need  access  to  these  automated  sys- 
tems. Baan  entered  the  front-office  market  by  acquiring  the  sales 
and  marketing  vendors  Aurum  and  Beologic,  and  J.D.  Edwards 
is  attempting  to  expand  its  front-office  presence  through  a  recent 
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agreement  with  Siebel  Systems,  a  leader  in  front-office  sales  and 
service  automation  software.  In  fact,  as  m  the  software  industry 
as  a  whole,  the  ERP  segment  is  characterized  by  a  growing  num- 
ber of  mergers  and  acquisitions  as  firms  attempt  to  round  out 
their  product  lines. 

Expanding  into  E-commerce  has  become  a  key  priority  for 
ERP  vendors,  all  of  which  have  launched  E-commerce  strate- 
gies that  go  beyond  simple  applications  hosting.  Vendors  are 
interested  in  creating  or  partnering  with  other  firms  to  build  ver- 
tical, industry-specific  business-to-business  E-commerce  plat- 
forms such  as  Web  sites  that  are  intended  to  bring  together 
buyers  and  .sellers  from  specific  vertical  industries  and  tools 
that  allow  collaboration  among  partners.  Larger  ERP  vendors 
are  collaborating  with  smaller  ERP  firms  as  well  as  smaller 
software  firms  that  have  Web-enabling  technologies.  Oracle's 
Oracle  Exchange  supports  a  business-to-business  on-line  mar- 
ketplace, as  does  mySAP.com.  The  E-commerce  strategies  of 
these  large  suppliers  are  fairly  new.  and  most  have  only  been 
announced  or  demonstrated,  not  implemented  on  a  large  scale. 
IDC  docs  not  expect  these  E-commerce  strategies  to  be  a  major 
factor  in  those  firms'  sales  until  the  year  2()()()  or  later. 

In  fact,  although  ERP  traditionally  has  been  designed  for 
cross-industry  uses,  the  movement  to  tievelop  products  for  ver- 
tical markets  is  another  prominent  trend  in  ERP  as  vendors  try 
to  increase  sales.  SAP,  Baan.  and  Oracle,  which  traditionally 
have  had  a  manufacturing-specific  focus,  have  begun  to  offer 
products  in  other  areas.  SAP  recently  shipped  a  version  of  RJ? 
for  retail  and  has  announced  programs  or  products  for  other 
nonmanufacluring  industries,  including  health  care,  banking, 
insurance,  and  government.  Oracle  also  plans  to  offer  retail- 
specific  software.  Peoplesoft,  which  has  focused  primarily  on 
human  resource  management  and  financial  management  pack- 
ages, has  added  manufacturing,  communications,  health  care, 
and  retail  suites  to  its  offerings.  However,  it  will  be  difficult  for 
those  vendors  to  compete  with  software  firms  that  have  a  strong 
reputation  in  the  vertical  industries. 

As  a  result  of  these  market  forces  and  firm  strategies,  the 
future  of  competition  in  the  ERP  industry  segment  is  unclear. 
Despite  larger  ERP  vendors'  recent  efforts  to  penetrate  the 
small  and  medium-size  market  segment  and  remodel  their  prod- 
ucts for  the  Web,  their  slow  start  in  doing  so  has  co.st  them  cus- 
tomers as  smaller  competitors  have  taken  advantage  of  the 
delays.  However,  industry  analysts  note  that  the  large  compa- 
nies will  continue  to  sell  to  their  large  enterprise  customer  base. 

Danielle  M.  KHz,  Office  of  Computers  and  Business  Equip- 
ment, (202)  482-0.568,  October  1999. 

CAD/CAM  AND  CAE  

The  connputer-aided  design,  computer-aided  manufacturing, 
and  computer-aided  engineering  (CAD,  CAM,  and  CAE)  sec- 
tor has  four  major  segments:  mechanical  computer-aided 
design  and  engineering  (MCAD/MCAE);  electronic  design 
automation  (EDA);  architectural,  engineering,  and  construc- 
tion (AEC);  and  geographic  information  systems  (GIS)/map- 


ping.  CAD  systems  use  high-speed  workstations  or  desktop 
computers  that  enable  engineers  and  architects  to  design 
and  manufacture  products. 

MCAD  and  MCAE  include  tools  used  to  design,  analyze, 
document,  and  manufacture  single-function  parts,  components, 
and  assemblies  for  products  ranging  from  chairs,  to  cars,  to  air- 
craft. EDA  encompasses  tools  that  automate  the  design  process 
for  a  variety  of  electronic  products,  such  as  designing  circuits 
on  a  chip  and  simulating  their  performance.  EDA  includes  elec- 
tronic computer-aided  engineering  (ECAE),  integrated  circuit 
(IC)  layout,  and  printed  circuit  board  (PCB)/multichip  module  ' 
(MCM)/hybrids.  ' 

AEC  refers  to  software  tools  used  by  architects,  contractors, ' 
and  plant  and  civil  engineers  to  aid  in  the  design  and  managemeni 
of  buildings,  industrial  plants,  and  ships  and  the  construction  of  ' 
roads  and  bridges.  GIS/mapping  software  enables  users  to  cap-i 
ture.  edit,  display,  and  analyze  various  geographic  data,  such  as' 
topographic  maps,  property  lot  lines,  and  city  planning  maps. 

Factors  Affecting  Future  U.S.  Industry  Growth 

The  CAD,  CAM,  and  CAE  industry  is  projected  to  growi 
steadily  over  the  next  5  years  as  many  CAD  companies  con-L 
tinue  to  form  alliances  and  partnerships  and  make  acquisitions 
to  remain  competitive  in  the  development  of  new  products.! 
Some  of  the  dynamics  driving  the  growth  of  the  industry  are  the 
need  to  develop  new  ways  to  design  highly  complex  ICs,  mak^j 
ing  it  possible  to  integrate  more  functions  onto  a  single  chip"; 
These  new  tools  will  allow  engineers  to  integrate  complex  sub-i 
systems  such  as  television,  audio,  and  video  onto  a  single  chip: 
In  automotive  design,  the  integration  of  new  CAD  tools  with 
digital  styling  tools  will  help  car  designers  meet  the  changing 
demands  of  consumers. 

Previously,  high-end  CAD  software  was  costly  and  wai. 
available  only  to  elite  designers,  but  the  increased  performanctj 
of  the  PC  has  given  CAD  software  developers  a  platfonn  oiJ 
which  to  offer  powerful  software  to  nontraditional  users  ii^ 
emerging  markets  such  as  landscape  design  and  crime  seem] 
reenactment.  The  PC  has  spurred  the  growth  of  CAD  software} 
market  as  engineers  have  begun  to  move  from  higher-priced 
Unix-ba.sed  systems  to  lower-priced  NT-based  CAD  systems^ 
The  PC  has  evolved  to  challenge  the  power  of  the  Unix-based 
systems  and  is  becoming  the  platform  of  choice  for  CAD  usersj 
Windows  NT  is  in  competition  with  Unix  to  become  the  stad 
dard  operating  system  of  choice  for  workstations  used  by  CAIj, 
designers  and  engineers.  Today,  CAD  users,  particulariy  thos^ 
in  the  EDA  market,  are  leaning  toward  NT,  although  NT  is  see^ 
as  being  less  robust  in  its  tile  system  and  reliability.  Cunentlj. 
many  new  workstation  models  offer  a  choice  of  NT  or  Unix. 

Additionally,  in  the  CAD  industry,  to  spur  growth,  sever<<(  i 
CAD  software  vendors  have  formed  strategic  alliances  to  off( 
CAD/CAM/CAE  products  to  civilian  agencies  in  the  U.S.  go\ 
ernment.  As  a  result,  federal  civilian  agencies  now  have  acce; 
to  the  product  development  technology  and  technical  expertis 
on  which  military  and  large  corporate  clients  depend. 

Innovative  technologies  have  fueled  the  growth  of  the  ED 
industry  and  continue  to  be  a  driving  force.  For  example,  to  ga  j 
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an  aclvanlagc  in  lime  lo  market,  design  teams  need  veritieation 
models  lor  system-on-a-chip  (SOC)  design.  SOC  teehnology 
and  application-specific  standard  products  (ASSPs)  for  prod- 
ucts such  as  digital  cameras  and  cell  phones  will  contribute  lo 
last  growth  in  the  logic  design  market. 

From  the  CAI)  user  to  the  financial  manager,  trom  the  CilS 
pri)i'essionai  to  the  structural  engineer,  from  the  facility  man- 
ager to  the  process  plant  designer,  and  from  the  architect  to  the 
office  manager.  AEC  technology  offers  many  exciting  new  fea- 
tures as  it  continues  to  lead  the  industry  to  new  growth.  Three- 
dimensional  CAD  technology  will  promote  growth  when  it  is 
used  to  construct  roads,  buildings,  bridges,  power  plants,  and 
airports.  This  new  growth  is  expected  as  users  move  from  two- 
dimensional  (2-D)  to  3-D  technical  drawings.  According  to 
Dataquest.  a  market  research  firm  based  in  San  Jose,  CA.  both 
replacement  sales  at  the  high  end  of  the  market  and  the  move- 
ment from  2-D  to  3-D  at  the  lower  end  of  the  market  will  gen- 
erate revenue  growth  over  the  next  2  years.  There  also  will  lie 
growth  in  peripheral  CAD  markets:  products  such  as  visuali/a- 
tion  software  and  product  data  management.  This  is  software 
that  is  not  focused  directly  on  design  but  uses  and  manages 
CAD  data. 

(Mechanical  CAD/CAM  and  CAE 

lAccording  to  Daratech  Inc..  a  market  research  and  technology 
assessment  fuin  in  Cambridge.  MA.  worldwide  users  are 
expected  to  spend  more  on  mechanical  CAE  (computer-aided 
analysis  and  simulation)  software.  Driving  that  growth  will  be 
strong  manufacturing  economies  in  North  America  and  Europe, 
liigether  with  new  products  from  leading  CAE  software  suppli- 
ers. Growth  in  the  mechanical  CAE  market  remains  impressive, 
but  is  slightly  lower  than  that  in  the  mechanical  CAD/CAM  and 
1  CAE  market  as  a  whole.  The  traditional  market  for  CAE  tools, 
which  includes  specialty  analysts  and  some  advanced  mechanical 
j  engineers,  is  smaller  than  the  broad-based  market  of  mechanical 
engineers,  designers,  and  drafters  who  use  CAD  systems.  New 
software  licenses  for  mechanical  CAD/CAM  and  CAE.  license 
ciiewals.  recurring  licenses,  maintenance,  updates,  and  hot  line 
^upport  are  expected  to  promote  market  growth.  Engineering  and 
nanufacturing  companies  are  expanding  their  capital  invest- 
ricnts  in  product  process  reengineering  and  globalization  to  com- 
press schedules,  shorten  time  io  market,  improve  quality,  and 
'trengthen  their  global  competitiveness. 

.Several  suppliers  have  introduced  improved  mechanical 
AD  software  solutions  for  design,  modeling,  and  drafting. 
•iolidWorks  99  is  a  3-D  CAD  software  package  used  in  design- 
ng  custom  walk-in  vans,  parcel  delivery  vans,  and  truck  bodies 
or  various  industries,  including  laundry,  baking,  utility,  pack- 
ige  delivery,  and  other  commercial-type  applications.  Uni- 
laphics  Solutions  offers  Solid  Edge,  a  mechanical  CAD 
I'ltware  package  used  in  developing  products  for  the  mobile 
quipment  industry,  including  mining,  construction,  and  agri- 
ulture.  Autodesk  markets  AutoCAD  Mechanical  2()()()  and 
dechanical  Desktop  4,  a  3-D  modeling  package.  Structural 
)ynamics  Research  Corp.  (SDRC)  offers  I-DEAS,  a  software 
'ackage  used  to  engineer  new  product  development. 


New  CAli  software  solutions  have  been  released,  such  as 
Prescient  Technologies'  GeometryQA,  an  engineering  soltware 
package  used  in  the  aerospace,  automotive,  electronics  indus- 
tries and  other  industries  with  complex  design,  manufacturing, 
and  assembly  processes.  IBM's  CATIA  W5  Grant  program  is 
being  used  to  bring  advanced  CAD  technology  to  colleges  and 
universities  by  offering  software,  hardware  training,  and  techni- 
cal support. 

Electronic  Design  Automation 

The  EDA  industry  has  become  a  multi-billion-dollar  industry 
with  double-digit  growth  worldwide.  This  growth  is  attributed 
to  the  need  for  electronic  designers  to  shorten  the  time  to  mar- 
ket for  their  products.  This  market  is  expected  to  have  steady 
growth  between  2()()()  and  2004.  Major  breakthroughs  in  tech- 
nology are  needed  to  promote  continued  growth  in  the  EDA 
industry.  The  industry  faces  the  tough  challenge  of  developing 
tools  to  design  semiconductors  with  interconnect  line  widths  so 
tiny  that  the  laws  of  physics  will  be  tested.  In  the  so-called  deep 
submicron  range,  chip  makers  will  be  looking  to  the  EDA 
industry  to  help  them  design  more  powerful  chips  to  drive 
everything  from  dental  equipment  to  palm-sized  cell  phones. 
Continuing  dialogue  between  chip  makers  and  tool  makers  in 
solving  the  deep  submicron  design  problem  will  help  increase 
design  productivity. 

With  the  incorporation  of  greater  amounts  of  semiconductor 
intellectual  property  (IP)  content  and  the  need  to  verify  and  cor- 
rect designs,  new  methodologies  and  tools  are  needed  to  meet 
lime-to-market  goals.  Design  data  interoperability  has  to  be 
improved  to  promote  design  reuse.  To  gain  a  time-to-market 
advantage,  design  teams  need  verification  models  for  the  most 
popular  processor,  memory,  and  peripheral  devices  used  in 
SOC  designs.  At  one  time,  the  use  of  point  tools  was  the  most 
important  technology  in  the  EDA  industry.  Then  logic  simula- 
tion became  the  key.  followed  by  design  languages  and  then 
synthesis.  Each  new  technology  has  contributed  to  the  automa- 
tion of  the  design  functitMi. 

It  is  expected  that  by  the  year  2002,  designers  will  have  the 
capability  of  integrating  100  million  transistt)rs  on  a  chip.  To 
succeed,  chip  makers  may  have  to  build  their  own  design  tools 
to  gain  a  competitive  advantage,  because  such  tools  may  not  be 
available  from  the  EDA  industry  by  that  time.  To  address  this 
issue,  companies  in  the  EDA  industry  may  decide  to  work 
cooperatively  with  semiconductor  manufacturers  in  R&D  part- 
nerships to  help  speed  the  development  of  these  tools. 

Architectural,  Engineering,  and  Construction 

The  AEC/CAD  software  market  is  expected  to  show  steady 
growth  between  2000  and  2004  as  designers  move  to  the  new 
generation  of  3-D  CAD  technology.  The  need  for  architects  to 
visualize  their  designs  and  evaluate  a  design  has  been  a  problem 
for  the  many  users.  With  the  new  generation  of  3-D  design  soft- 
ware, users  can  design  and  view  all  their  plans,  sections,  ele- 
vations, colors  renderings,  and  walk-through  animations. 
Three-dimensional  CAD  software  is  changing  the  way  designers 
produce  conventional  drawings.  With  the  addition  of  3-D  views. 
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designers  have  moved  from  drafting  lines  to  being  masters  of 
virtual  reality.  In  addition  to  developing  and  viewing  a  design  at 
a  faster  speed,  designers  have  the  ability  to  compare  the  different 
options  for  architectural  designs  side  by  side.  Powerful  new  soft- 
ware makes  it  easier  for  designers  to  deal  with  drastic  changes  to 
a  design  and  see  how  those  changes  affect  the  overall  design. 
Three-dimensional  CAD  software  permits  several  architects  to 
collaborate  simultaneously  on  a  very  large  project  and  allows 
interactive  redlining  by  many  people  across  the  internet. 

Architectural  CAD  software  specifically  addresses  the 
needs  of  the  construction  industry  (architects,  interior  design- 
ers, builders,  building  engineers,  etc.),  which  has  to  easily 
place  walls,  windows,  doors,  roofs,  stairs,  and  other  architec- 
tural elements  as  components  into  a  3-D  model.  There  are  two 
primary  implementations  of  architectural  CAD.  One  is  used 
when  a  second  program  adds  architectural  features  to  and 
modifies  a  core  generic  drawing  program  (such  as  ArchT  or 
AutoArchitect  on  top  of  AutoCAD).  The  other  is  used  to 
design  buildings  from  the  beginning  (such  as  ArchiCAD  and 
AUPlan).  Architectural  CAD  software  allows  a  designer  to 
easily  create  proper  floor  plans  and  show  complete  and  com- 
prehensive plans. 

Geographic  Information  Systems/Mapping 

The  GIS  software  market  is  expected  to  grow  steadily 
between  2000  and  2004.  Several  factors  have  contributed  to 
growth  in  the  use  of  GIS  technology  in  federal  and  state  gov- 
ernments. Most  states  and  large  cities  have  dedicated  GIS 
organizations  to  maintain  standard  base  maps  and  central  data 
clearinghouses  and  provide  metadata,  Web  distribution,  and 
technical  support  for  client  services.  Innovations  in  computer 
technology  have  made  it  possible  for  sophisticated  GIS  oper- 
ations to  be  performed  on  the  desktop.  Faster  and  cheaper 
computers,  network  processing,  electronic  data  publishing, 
and  improved  and  easier  to  use  GIS  technology  are  fueling 
rapid  growth  in  the  desktop  area.  Private  businesses  are  adopt- 
ing GIS  as  a  decision  support  tool  and  have  access  to  mapping 
applications  on  the  Web. 

Increased  use  of  GIS  by  the  federal  government  and  state 
governments  continues  to  promote  growth  in  this  segment. 
With  the  coming  of  the  millennium,  GIS  will  be  used  in  the 
U.S.  Bureau  of  the  Census's  2000  census  to  give  federal,  state. 


and  local  governments  the  means  to  establish  demographic 
data  based  on  street  addresses.  Locations  of  homes  and  busi- 
nesses, coupled  with  statistics  on  health,  human  services, 
education,  income,  and  crime,  will  make  demographic  infor- 
mation the  most  effective  planning  and  operational  resource 
of  government.  GIS/mapping  will  provide  the  ability  to  link 
census  data  to  spatial  data,  providing  a  demographic  informa-^ 
tion  system  that  is  expected  to  be  unprecedented  in  quality  ^ 
and  usefulness. 

c 

U.S.  Market  Leaders  j 

According  to  Sofrw  are  Mui^aziiie.  the  top  CAD/CAM/CAE  soft- 
ware leaders  are  IBM,  Parametric  Technology,  Cadence,  Synop-i 
sys,  Autodesk.  Intergraph.  Mentor  Graphics,  and  Environmental 
Systems  Research  Institute  (ESRI).  The  top  three  CAD  softwarCj 
leaders  are  Autodesk.  Intergraph,  and  Bentley  Systems,  Inc. 
Parametric  Technology  Corp.  (PTC)  is  a  leading  supplier  of 
CAD/CAM/CAE  mechanical  product  development  and  infor- 
mation management  tools  used  in  all  areas  of  mechanical 
design,  production,  simulation,  styling,  and  surfacing.  Autodesk 
is  the  world's  leading  supplier  of  PC-based  design  software  used 
to  visualize  and  manage  architectural  design,  mechanical 
design,  spatial  data  management,  and  mapping  applications.  The 
top  leaders  in  CAE  software  tools  are  Cadence,  Synopsys,  Men- 
tor Graphics,  and  Bentley  Systems.  Cadence  has  evolved  as  the 
world's  leading  supplier  of  EDA  software  and  services  to  heljj 
improve  time  to  market,  quality,  and  productivity.  ESRI  is  th( 
world's  leading  supplier  of  GIS/mapping  software  used  for  manj 
aging  geographic  information.  j 

U.S.  industry  Growth  Projections  for  the  Next 
1  and  5  Years 

In  1998,  the  U.S.  CAD/CAM/CAE  software  market  was  esti' 
mated  to  have  grown  10  percent,  with  revenues  reaching  ovej 
$2.9  billion  (see  Table  28-8).  The  growth  in  revenues  for  ED/i 
and  GIS/mapping  exceeded  growth  for  mechanical  CAD/CAI^' 
and  AEC  applications.  j 
In  1999.  the  U.S.  CAD/CAM/CAE  software  market  waj 
forecast  to  increase  I  I  percent  over  its  level  in  1998.  with  rev^ 
enues  over  $3.2  billion.  Mechanical  CAD/CAE  was  expected  t 
continue  to  dominate  the  market  with  revenues  of  almost  $1. 
billion  (42  percent),  followed  by  EDA  with  revenues  over  $ 
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TABLE  28-8:   Trends  and  Forecasts  in  the  U.S.  CAD/CAM/CAE  Software  Market 

(millions  of  dollars;  percent) 


Application 

1998' 

1999' 

2000^ 

200  V 

2002^ 

2003' 

2004' 

Compound  Annual  Growt 
Rate  00-04,  % 

Mechanical 

1,243 

1,373 

1,530 

1,720 

1,944 

2,206 

2,526 

13 

Electronic  design  automation 

908 

•T,026 

1,165 

1,335 

1,541 

1,796 

2,110 

16  ^ 

Architectural,  engineering,  and  construction 

419 

442 

473 

508 

552 

605 

669 

9  i 

Geographic  information  systems/mapping 

353 

395 

445 

505 

579 

668 

778 

15 

Total 

2,923 

3,237 

3,613 

4,068 

4,616 

5,275 

6,084 

14 

'  Estimate. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce,  International  Trade  Administration  (ITA). 
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TABLE  28-9:    Trends  and  Forecasts  in  the  Worldwide  CAD/CAM/CAE  Software  Markets 

(millions  of  dollars;  percent) 


Compound  Annual  Growth 


Region 

1998' 

1999' 

2000-' 

200  V 

2002' 

2003' 

2004'' 

Rate  00-04,  % 

North  America 

3,452 

3,787 

4,222 

4,733 

5,353 

6,113 

7,055 

14 

Europe 

2,634 

2,861 

3,158 

3,505 

3,940 

4,452 

5,093 

13 

Japan 

1,623 

1,727 

1,853 

2,009 

2,185 

2,410 

2,685 

10 

Asia-Pacific 

457 

479 

509 

547 

591 

644 

712 

9 

Rest  of  world 

136 

142 

149 

158 

169 

182 

200 

8 

Total 

8,302 

8,999 

9,892 

10,952 

12,238 

13,803 

15,745 

12 

'  Estimate. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce,  International  Trade  Administration  (ITA). 


billion  (32  percent).  AEC  with  revenues  of  $442  million  (14 
percent),  and  GIS/mapping  with  revenues  of  $395  million  ( 12 
percent).  In  1999,  the  fastest-growing  segments  were  expected 
to  continue  to  be  EDA  and  GIS  at  13  percent  and  12  percent, 
II  respectively. 

j  In  the  year  2000,  the  U.S.  CAD/CAM/CAE  software  market 
ijshould  increase  1 2  percent  over  the  1999  level,  reaching  an  esti- 
'mated  $3.6  billion.  The  5-year  (2000-2004)  growth  projections 
siiow  that  the  U.S.  CAD/CAM/CAE  software  market  should 
increase  to  almost  $6.1  billion  at  a  CAGR  of  14  percent.  The 
EDA  and  GIS/mapping  segments  will  continue  to  be  the  fastest 
growing  markets  in  the  period  2000-2004. 

Global  Market  Prospects 

In  1998.  the  worldwide  CAD/CAM/CAE  software  market 
reached  an  estimated  $8.3  billion  in  revenues,  growing  7  per- 
cent over  1997.  North  America  was  the  largest  region,  with  rev- 
enues of  almost  $3.5  billion  (42  percent),  followed  by  Europe 
with  revenues  of  over  $2.6  million  (32  percent),  Japan  with  over 
~s  1 .6  billion  (20  percent),  the  Asia-Pacific  region  with  $457  mil- 
lion (6  percent),  and  the  rest  of  world  with  $136  million  (2  per- 
,  jent)  (see  Table  28-9).  The  world  market  leaders  were  IBM, 
I  Parametric  Technology.  Dassault.  Autodesk,  SDRC,  Cadence. 
Synopsys.  Intergraph.  Mentor  Graphics,  and  ESRI. 

In  1999.  the  worldwide  CAD/CAM/CAE  software  markets 
.vere  projected  to  increase  8  percent  over  1998.  with  revenues  of 
ilniost  $9.0  billion.  North  America  was  again  the  largest  region, 
iccounting  for  42  percent  of  the  total.  Europe  followed  with  rev- 


enues of  almost  $2.9  billion  (32  percent),  and  Japan  was  next 
with  over  $1.7  billion  (19  percent).  The  Asia-Pacific  region 
stood  at  $479  million  (5  percent),  and  the  rest  of  the  world 
accounted  for  $142  million  (2  percent).  European  growth  nearly 
reached  that  of  North  America,  registering  a  rate  of  9  percent.  In 
the  year  2000,  the  worldwide  CAD/CAM/CAE  software  market 
is  expected  to  increase  10  percent,  reaching  an  estimated  $9.9 
billion.  For  the  5-year  period  2000-2004.  the  worldwide 
CAD/CAM/CAE  software  market  is  expected  to  grow  at  a 
steady  CAGR  of  12  percent,  exceeding  $15.7  billion  by  2004. 

In  1998.  mechanical  CAD/CAE  accounted  for  the  largest 
share  of  the  market  with  42  percent,  followed  by  EDA  with  39 
percent,  AEC  with  13  percent,  and  GIS/mapping  with  6  per- 
cent. In  the  period  2000-20(J4,  EDA  will  grow  to  have  the 
largest  market  share,  followed  by  mechanical  CAD/CAE.  The 
fastest-growing  segments  are  expected  to  be  EDA  and 
GIS/mapping  (see  Table  28-10). 

The  Asia-Pacific  Region  and  Japan.  In  1998,  the 
CAD/CAM  software  market  in  the  Asia-Pacific  region  reached 
$457  million.  In  1999.  the  Taiwanese  IC  indu.stry  was  expected 
to  be  the  largest  in  Asia,  excluding  Japan.  To  meet  the  demand 
for  deep  submicron  design  capability,  Taiwanese  chip  makers 
and  foundries  are  leading  the  way  in  capacity  expansion,  fol- 
lowed by  those  in  Malaysia  and  Singapore,  in  spite  of  the  Asian 
economic  crisis.  Asian  electronics  makers  are  trying  to  recover 
from  the  regional  financial  crisis  that  began  in  1997.  After  2 
years  of  economic  crisis.  Japan  is  slowly  restructuring  its  econ- 


rABLE  28-10:   Trends  and  Forecasts  in  the  Worldwide  CAD/CAM/CAE  Software  Market 

millions  of  dollars;  percent) 


Compound  Annual  Growth 


Application 

1998' 

1999' 

2000' 

2001' 

2002' 

2003' 

2004' 

Rate  00-04, 

i/lechanical 

3,506 

3,737 

4,055 

4,440 

4,907 

5,471 

6,166 

11 

;lectronic  design  automation 

3,260 

3,602 

4,038 

4,543 

5,156 

5,904 

6,837 

14 

Xrchitectural,  engineering,  and  construction 

1,069 

1,140 

1,228 

1,333 

1,459 

1,613 

1,803 

10 

Geographic  information  systems/mapping 

467 

516 

570 

636 

715 

815 

939 

13 

btal 

8,302 

8,995 

9,891 

10,952 

12,237 

13,803 

15,745 

12 

Estimate 
Forecast 

•ource:  U.S.  Department  of  Commerce,  International  Trade  Administration  (ITA). 
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omy,  and  that  should  help  boost  the  global  economy.  The  Thai 
electronics  industry  is  made  up  largely  of  foreign-owned  sub- 
assernbly  builders  and  semiconductor  test  and  assembly  opera- 
lions.  Components  are  brought  in,  and  products  are  assembled 
and  then  reexported. 

Chinese  enterprises  are  expected  to  take  advantage  of  the  lat- 
est EDA  tools  and  services.  The  Chinese  EDA  market  surged  in 
the  early  IWOs,  when  many  research  institutes,  universities, 
and  state-run  enterprises  set  up  CAD  centers  using  government 
research  funds.  Nevertheless,  the  growth  rate  for  EDA  slowed 
after  the  government  began  to  evaluate  productivity  and  invest- 
ment. The  result  was  a  decline  in  the  Chinese  EDA  tool  market, 
which  grew  at  a  relatively  sluggish  10  percent  annual  rate 
between  1995  and  1998.  The  market  is  beginning  to  rebound 
again.  Research  funding  from  the  government's  ninth  5-ycar 
plan  is  expected  to  boost  growth. 

Europe.  The  Einopean  CAD/CAM/CAE  software  market  is 
projected  to  grow  at  a  CAGR  of  1 3  percent  between  2()()()  and 
2004.  The  markets  with  highest  expected  growth  are  Germany, 
the  Lhiited  Kingdom,  and  France.  European  electronics  sales 
should  continue  to  benefit  from  a  strong  economy.  The  Organi- 
zation for  Economic  Cooperation  and  Development  forecasts 
that  the  European  Union  economy  will  grow  2.4  percent  in  1999 
and  2.9  percent  in  2000.  There  is  a  prospect  for  future  growth  in 
CAD  software  in  the  design  of  plastic  products  and  molds. 

Export  Market  Size 

In  1999.  the  total  worldwide  CAD/CAM/CAE  market  for  soft- 
ware, hardware,  and  services  was  estimated  to  increase  1 1  per- 
cent from  its  level  in  1998.  with  revenues  reaching  an  estimated 
$25  billion.  CAD/CAM/CAE  software  accounted  for  about  37 
percent  of  the  market,  with  hardware  accounting  for  40  percent 
and  services  at  23  percent. 

The  total  worldwide  CAD/CAM/CAE  market  is  expected  to 
continue  to  experience  double-digit  growth  in  all  segments.  In 
the  5-year  period  2000-2004,  the  market  is  forecast  to  grow  at 
a  13  percent  CAGR.  reaching  $46.3  billion.  Software  is  forecast 
to  represent  the  largest  share  with  39  percent,  followed  by  hard- 
ware with  36  percent  and  services  with  25  percent.  The  top  mar- 
ket leaders  are  forecast  to  be  IBM,  Parametric  Technology. 
Cadence.  Synopsys,  and  Autodesk. 

U.S.  and  Foreign  Competition 

In  1998,  U..S.  vendors  continued  to  be  the  major  suppliers  in  the 
worldwide  CAD/CAM/CAE  software  market  with  a  35  percent 
market  share,  followed  by  vendors  from  Europe  with  32  per- 
cent. Japan  and  other  suppliers  in  the  Asia-Pacitlc  region 
accounted  for  25  percent,  and  suppliers  from  the  rest  of  the 
world  accounted  for  2  percent.  The  top  foreign  competitors 
include  Dassault.  Fujitsu.  Zuken-Redac.  Siemens  Nixdorf,  and 
Hitachi.  The  leading  foreign  competitors  in  Asia  are  Japan's 
Fujitsu  and  NEC.  In  Europe,  the  leaders  are  the  French  firm 
Dassault  and  the  German  firm  Siemens.  Foreign  suppliers  of 
CAD/CAM/CAE  products  have  had  limited  success  in  pene- 
trating the  U.S.  market.  U.S.  market  leaders  continue  to  domi- 


nate, although  there  have  been  some  business  alliances  and 
partnerships  with  foreign  companies,  such  as  Advanced  Enter- 
prise Solution  (AES).  Dassault,  and  IBM. 

Prospects  for  the  Year  2000 

In  the  year  2000.  the  total  worldwide  CAD/CAM/CAE  market 
is  forecast  to  increase  12  percent  over  1999.  with  revenues 
reaching  an  estimated  $25  billion.  CAD/CAM/CAE  software 
will  account  for  38  percent  of  the  market  with  revenues  of  $10.5 
billion.  North  America  will  continue  to  lead  with  the  largest 
market  share  at  43  percent,  followed  by  Europe  with  a  32  per- 
cent market  share. 

Vera  A.  Swann,  Office  of  Computers  and  Business  Equipmeni. 
(202)  482-0396.  October  1999. 

CONSUMER  SOFTWARE 


Although  business  remains  the  dominant  software  market,  soft- 
ware increasingly  is  bought  for  home  use  to  satisfy  a  variety  ot 
needs  and  interests.  Demand  is  fueled  by  increasing  sales  oli 
PCs  to  households  as  computer  prices  drop  and  internet  use 
expands  and  by  online  mass  marketing  strategies.  Consumeij 
programs  increasingly  are  sold  over  the  internet  and  through, 
traditional  consumer  channels  such  as  department  stores,  book-i 
shops,  and  video/music  CD  outlets.  According  to  IDC.  48  mil- 
lion households,  or  almost  half  of  all  U.S.  households,  ownec,; 
PCs  in  1998.  and  almost  one-third  of  them  owned  more  thar 
one.  Most  retail  PCs  sold  today  come  with  CD-ROM  drives  a; 
standard  equipment  and  include  a  variety  of  bundled  consume, 
software  on  compact  disks,  which  hold  considerably  mon 
information  than  do  magnetic  diskettes.  CD-ROM  also  permit;.: 
the  development  of  larger,  faster,  and  more  complex  programsi 
this  is  particularly  important  to  game  publishers.  ; 

Consumer  software  is  divided  into  three  segments:  educai 
It 

tion/edutainment,  home  prWuctivity,  and  games/entertainmenj 
(see  the  boxed  note  "Customer  Software  Market  Segments">| 
About  two-thirds  of  households  with  PCs  use  some  type  of  edu; 
cational  software.  These  products  allow  self-paced  learning  it 
the  privacy  of  the  home,  can  track  the  user's  progress  and  targe: 
specific  areas  of  difficulty,  and  may  feature  Web  site  interactiv^ 
ity.  Educational  software  includes  products  sold  for  specifiO 
instructional  purposes,  such  as  teaching  reading,  writing,  and' 
arithmetic,  in  addition  to  study  aids  and  reference  materialf* 
Test-taking  software,  which  allows  students  to  take  practic- 
tests.  review  background  materials  on  specific  areas,  and  lear^ 
score  improvement  strategies,  has  widespread  use.  Program! 
tied  to  specific  curricula  for  exclusive  sale  to  schools  are  ncj 
considered  part  of  consumer  software. 

Edutainment  software  is  designed  to  educate  the  u.ser  in  j' 
particular  subject,  but  in  a  game-oriented  or  entertaining  manne- 
devised  to  hold  the  user's  interest.  Edutainment  software  ere 
atively  exploits  the  use  of  graphics,  audio,  video,  and  interactix 
ity.  Examples  include  Microsoft's  Flight  Simulator:  the  Whei 
in  the  World  is  Carmen  Sandiego?  series  by  Broderbund,  whicj 


28-1 8    U.S.  Industry  &  Trade  Outlook  2000 


CONSUMER  SOFTWARE  MARKET  SEGMENTS 

The  worldwide  consumer  software  market  is  made  up  of  three  areas: 


Education  and  Edutainment 
Edutainment  products. 


Home  education  products. 


Home  Productivity 
Personal  creativity. 

Personal  productivity. 


Games  and  Entertainment 


Software  products  that  are  designed  to  simultaneously  educate  and  entertain,  such  as  Carmen 
Sandiego  series.  Math  Blaster,  home  and  auto  repair,  and  CD-ROM  encyclopedias  and  typing 
programs. 

Products  sold  to  homes  for  specific  educational  purposes  to  teach  a  process  or  subject,  such  as 
preschool  storybooks  and  study  aids.  Includes  reference  works  but  not  courseware  designed 
for  structured  learning  within  schools. 

Help,  how-to,  home  graphics,  and  lifestyle  software,  including  diet,  cookbook,  and  creative 
music  software. 

Software  used  in  the  home  for  nonbusiness  purposes,  such  as  word  processing,  banking  and 
personal  finance,  tax  preparation,  home  design,  and  personal  newsletters.  Software  intended 
for  commercial  use,  such  as  Lotus  1-2-3  and  Microsoft  Word,  is  excluded. 

Software  primarily  differentiated  by  the  presence  of  a  scoring  function;  a  win/lose  scenario  for 
entertainment  purposes;  as  arcadelike  games,  simulation,  or  strategy.  Proprietary  platform 
game  systems  as  Nintendo,  Sega,  and  Sony  Playstation  are  excluded. 


Source:  International  Data  Corporation,  1998. 


uteache.s  geography  within  a  crime-scenario  adventure;  and  the 
various  editions  of  Math  Blaster  by  Knowledge  Adventure, 
which  teach  math  through  learning  adventures,  games,  and  puz- 
zles. CD-ROM  encyclopedias  are  also  popular  edutainment 
^applications.  The  publishers  of  the  Encyclopedia  Britannica  and 
lother  publishers  produce  comprehensive  references  that  include 
ithousands  of  articles,  advanced  multimedia  technology,  interac- 
itive  animation,  internet  search  engines,  and  on-line  updates. 

Home  productivity  software  is  divided  into  programs  that 
•ideal  with  home  and  family  management  activities  and  pro- 
Igrams  oriented  toward  hobbies  and  recreation.  The  first  cate- 
Jigory,  which  is  the  largest,  includes  applications  such  as  money 
management,  tax  preparation,  genealogy,  and  resume  writing, 
liituit's  Quicken  and  Microsoft  Money  are  examples  of  personal 
finance  applications  that  allow  users  to  monitor  investments 
and  pay  bills.  Some  versions  interface  with  the  user's  bank. 
Home  creativity  and  recreation  software  covers  a  wide  variety 
1)1  how-to  topics  (canning,  cooking,  scuba  diving,  etc.)  as  well 
|'^  graphics  and  music  creation  programs. 

Games  and  entertainment,  the  most  popular  consumer  soft- 
vvare  sector,  continue  to  sustain  tremendous  sales  growth.  First 
introduced  in  the  I97()s,  computer  and  video  games  have  pro- 
L'l  essed  from  simple  graphics  and  animation  to  games  of  virtual 
vality  in  which  the  player  becomes  a  character  in  the  game. 
.  ianies  are  designed  both  for  PCs  and  for  proprietary  console 
Jevices  that  attach  to  the  user's  television,  such  as  those  sold  by 
Sega,  Sony,  and  Nintendo.  These  proprietary  consoles  are 
becoming  more  like  PCs  as  they  increase  in  performance  and 
unctionality.  To  take  advantage  of  both  markets,  some  devel- 
opers design  their  games  for  both  hardware  platforms. 

The  games  industry  is  extremely  competitive  and  is  character- 
zed  by  constant  change.  Developers  must  design  games  that  play- 
■rs  will  want  to  use  repeatedly  and  that  satisfy  consumers'  desires 


for  better,  faster,  and  more  realistic  experiences.  As  competition 
increases,  marketing  becomes  more  important  as  game  vendors 
forge  comarketing  arrangements  with  mass  market  concerns  such 
as  food  chains  and  retail  stores  and  spend  more  money  on 
celebrity  endorsements.  For  example,  in  1999,  Nintendo  part- 
nered with  the  Kentucky  Fried  Chicken  food  chain  to  promote  the 
Pokemon  game,  which  resulted  in  in-store  promotions  and 
cobranding  efforts  worth  an  additional  $16  million.  On-line  or 
head-to-head  gaming  is  afso  a  growing  trend  in  which  participants 
can  download  software  that  enables  them  to  play  games  with  other 
players  on  the  internet.  With  players  demanding  faster  download 
and  response  times,  the  technological  limits  are  being  challenged. 

Although  U.S.  tlrms  are  leaders  in  the  games  industry,  there 
are  major  competitors  in  Japan  and  the  United  Kingdom,  and 
some  foreign  companies  locate  product  development  in  the 
United  States  becau.se  of  the  large  U.S.  market,  the  global  pop- 
ularity of  U.S.  games,  and  the  availability  of  talented  develop- 
ers and  technical  support.  The  Japan-based  Nintendo,  Sega,  and 
Sony  have  long  been  leading  drivers  of  industry  growth  and 
have  made  gains  in  key  technologies  through  acquisitions. 
These  firms  produce  both  game  software  and  proprietary  hard- 
ware on  which  to  play  games.  This  gives  them  a  competitive 
advantage  in  game  development,  although  third-party  develop- 
ers may  license  the  right  to  write  software  for  these  platforms. 
Since  the  appeal  of  these  games  depends  on  the  capabilities  of 
the  conesponding  hardware,  these  firms  must  continuously 
upgrade  the  processing  speed  and  graphics  ability  of  their  con- 
soles. Sega's  new  Dreamcast  machine  features  a  200-MHz 
microprocessor,  a  128-bit  graphics  engine  with  more  graphics 
processing  power  than  a  Pentium  11  computer,  a  built-in  56K 
modem,  and  access  to  the  internet  for  head-to-head  gaming. 
Nintendo  has  developed  a  256-bit  console,  code-named  Dol- 
phin, that  relies  on  two  processors:  a  customized  PowerPC  chip 
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TABLE  28-11:  Consumer  Software  Revenues  in 
1999 

(billions  of  dollars) 


Entertainment  and 

Education  and 

Home 

Games 

Edutainment 

Productivity 

Total 

United  States 

1.6 

1.2 

1.1 

3.9 

World 

2.3 

1.7 

1.5 

5.6 

Source:  International  Data  Corporation  estimates. 


and  a  graphics  chip  for  translating  3-D  graphics.  Son\  "s  1 28-bit 
Playstation  II  features  powerful  3-D  graphics,  internet  links, 
and  a  DVD-ROM  drive  for  playing  music  and  videos. 

As  is  the  case  in  other  sectors,  the  consumer  software  industry 
has  been  marked  by  consolidation,  as  6  of  the  top  10  companies 
engaged  in  some  type  of  acquisition  in  1998  that  directly  con- 
tributed to  broadening  their  technology  portfolios  and  product 
offerings.  According  to  IDC,  the  top  10  consumer  software  ven- 
dors accounted  for  59  percent  of  worldwide  revenue  of  $5  billion 
in  1998.  This  figure  does  not  include  sales  of  proprietary  game 
systems  by  Sega,  Nintendo,  and  Sony  or  business  software  such 
as  Microsoft's  suite  of  word  processing,  spreadsheet,  and  data- 
base programs.  The  top  10  vendors  in  1998  were  The  Learning 
Company.  Microsoft,  Cendant/Havas  Software,  Intuit,  Electronic 
Arts,  Activision,  GT  Interactive,  InterPlay  Productions,  Mattel, 
and  Infogames.  Some  of  these  funis  serve  an  individual  niche, 
while  others  have  wider  coverage  in  the  industry.  The  Learning 
Company  was  the  leading  supplier  of  educational  software,  fol- 
lowed by  Microsoft  and  Cendant/Havas  Software.  Microsoft  led 
in  the  home  prtKliictivity  area,  followed  by  Intuit  and  The  Learn- 
ing Company.  Electronic  Arts  leads  in  games  and  entertainment 
applications,  followed  by  Microsoft  and  Activision.  Inc. 

As  with  video  movies,  some  vendors  are  experimenting  with 
consumer  software  rentals  through  retail  stores.  In  this  nuKlel. 
customers  pay  a  relatively  low  price  to  try  a  game  orenteilainnient 
title  for  a  set  period,  such  as  3  days.  After  renting  a  title,  the  cus- 
tomer connects  to  a  specific  authorizing  Web  site,  which  verifies 
the  software  rental  through  information  encoded  on  the  CD  and 
submits  an  access  code  to  initiate  play.  At  the  end  of  the  rental 
period,  the  user  may  purchase  additional  days  at  a  discounted 
price  or  purchase  the  title  outright.  The  CD  becomes  disabled  after 
the  set  period  expires,  and  so  the  disk  does  not  have  to  be  returned. 

According  to  IDC,  the  worldwide  consumer  software  market 
totaled  $5.0  billion  in  1998  and  was  estimated  to  reach  $5.6  bil- 
lion in  1999.  It  is  forecast  to  increase  nearly  1 3  percent  annually 
through  2003.  The  U.S.  market  accounted  for  about  71  percent 
of  the  world  market,  followed  by  Western  Europe,  25  percent; 
the  Asia-Pacific  region,  2  percent;  and  the  rest  of  the  world.  2 
percent.  The  games  and  entertainment  segment  dominated  the 
world  market  with  42  percent  of  sales,  followed  by  educa- 
tion/edutainment with  31  percent  and  productivity  applications 
with  27  percent  (see  Table  28-11).  Entertainment  software  is 
growing  at  a  slightly  faster  rate  than  the  other  two  segments. 
With  the  exploitation  of  new  distribution  channels,  principally 
the  internet  and  mass  market  retailers,  prices  should  decline 
despite  vendor's  attempts  to  maintain  premium  price  points. 


The  U.S.  market  totaled  $3.6  billion  in  1998  and  is  forecasted  to 
grow  at  an  average  annual  rate  of  12  percent  through  2003. 
Growth  in  markets  outside  the  United  States  will  be  slightly 
higher  over  the  next  several  years  but  will  remain  in  the  range 
of  I  I  to  15  percent. 

Patricia  A.  Johnson,  Office  of  Computers  and  Business  Equip- 
ment, (202)  482-2053.  October  1999. 

I' 

i 

SOFTWARE  DEVELOPMENT  TOOLS  i 


Software  development  tools  help  computer  programmers  i 
design,  develop,  and  implement  software  programs.  This  ' 
industry  segment  has  four  components:  database  manage-  | 
ment  system  tools;  components,  objects,  and  development  i 
environments  (CODE);  development  life-cycle  management,! 
(DLM);  and  internet  tools,  a  small  but  rapidly  growing  area.  ,  i 

The  industry  will  experience  continued  growth  driven  by  the 
demand  for  E-commerce  and  internet  applications  and  services,', 
such  as  the  need  to  create  Web-accessible  databases  and  retrofit' 
existing  systems  with  newer  Web-based  technologies.  The  focus'- 
on  the  internet  also  will  increase  the  demand  for  platfonn-'ii 
independent  processes  and  tools  such  as  object-oriented  pro-" 
gramming  (OOP).  Another  market  driver  will  be  the  demand  for  : 
new  tools  io  create  software  for  emerging  products,  such  asi 
portable  and  remote  access  devices,  and  equipment  with  embed-' 
dcd  microchips.  According  to  IDC,  the  industry  will  grow  at  an 
average  annual  rate  of  14.0  percent  from  1998  to  2(X)3.  resulting'j ;  i] 
in  a  $64.7  billion  market  by  2003,  up  from  $35.4  billion  in  19991  ' 
Growth  will  be  highest  in  the  emerging  internet  tools  segment;"  ' 
of  the  industry  (see  Tabic  28- 12).  3 

Most  current  programming  tools  are  unique  to  a  specific  soft-  '  f 
ware  platform.  Sales  of  tools  engineered  for  the  Windows  oper  ^ 
aling  environment  totaled  $6.8  billion  in  1998  and  accounted  fpl  i 
28  percent  of  the  total  market.  As  the  Windows  NT  and  Win  I 
dows  98  operating  systems  continue  to  penetrate  more  areas  o-  :  S 
the  IT  industry,  the  tools  for  writing  software  applications  fo^  I 
these  systems  are  increasingly  in  demand.  Sales  of  tools  for  writ  ! 
ing  software  for  Unix  operating  systems,  which  are  used  mostL'  i  * 
for  workstations  and  internet  servers,  and  for  mainframe  sys'  >  t 
tems  are  growing  more  slowly.  Unix  tools  constituted  30  percenj )  a 
of  the  market  in  1998  ($7.4  billion),  and  mainframe  tools  29  per'  i 
cent  ($7.2  billion).  The  Y2K  remediation  of  legacy  mainframil' -  tii 
computer  systems,  along  with  the  need  to  retrofit  those  system'J 
for  the  internet  age,  has  significantly  benefited  the  market  fci  :  '^j 
mainframe  programming  tools.  Areas  of  future  growth  includ  i  :  -i 
platform-independent  tools  such  as  Java.  'j  '| 

The  United  States  is  the  largest  market  for  programminj  i 
tools,  accounting  for  48  percent  of  worldwide  sales  in  1 999.  Th  '  H 
second  largest  market  is  western  Europe  with  a  32  percent  mai-j  i 
ket  share,  followed  by  the  Asia-Pacific  region  with  13  percer^  ;  al 
and  the  rest  of  the  world  with  7  percent.  U.S. -based  companiel 
are  responsible  for  over  87  percent  of  global  sales.  The  top  fiv 
American  vendors^ — Oracle.  IBM,  Microsoft,  Computer  Assoc  i  - 1\ 
ates.  and  Compuware — receive  about  45  percent  of  world  re\l 
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TABLE  28-12:    Trends  and  Forecasts  in  Worldwide  Software  Development  Tool  Revenues 

(billions  of  dollars) 


Compound  Annual  Growth 

Market  Segment  1998  1999  2000  2001  2002  2003  Rate  00-03,  % 
Database  management 

systems  12.4  13.6  14.7  16.6  18,9  21  1  13 
Components,  objects,  and 

development  environments  7.2  8.1  9.3  10.7  12.7  15.3  18 
Development  life  cycle 

management  4.5  4.9  5.5  6.2  7.0  7.9  13 

Internet  tools  0.3  0.5  0.7  0.9  1.1  1.3  23 

Total  24.5  27.1  30.1  34.4  39.6  45.7  15 


Source:  International  Data  Corporation. 


enues.  The  leading  foreign  vendors  are  the  Japanese  companies 
Fujitsu.  NEC,  and  Hitachi  and  the  British  company  MERANT 
pic.  Those  firms  account  for  4.8  percent  of  the  world  market. 

Database  management  systems  (DBMS)  tools,  representing 
over  .'^O  percent  of  this  industry  in  1998.  arc  used  to  manipulate 
information  in  a  database,  providing  retrieval,  storage,  and 

I  organi/ational  capabilities.  They  are  especially  important  in 
maintaining  the  large  multiuser  databases  employed  by  large 
organizations  and  corporations  and  ensuring  seamless  connec- 

1  tivity  with  other  systems  and  software.  Revenues  for  this  seg- 
ment grew  9.7  percent  in  1999  to  reach  $1  .^.6  billion  and  should 
grow  at  an  average  annual  rate  of  1  1  percent  over  the  next  sev- 
eral years.  DBMS  tools  will  experience  strong  demand  as  the 
popularity  of  conducting  business-to-business  transactions  over 
the  internet  increases  demand  for  the  provision  of  Web  access 
for  enterprise  applications  and  data  warehousing.  Embedded 
chip  environments  that  employ  database  engines  represent 
another  area  that  will  spur  demand.  Personal  digital  assistants 
(PDAs)  such  as  the  Palm  hand-held  computer,  cell  phones, 
smart  cards,  and  stt-top  boxes  incorporate  embedded  database 
technology.  IBM's  DB2  Everywhere  DBMS,  which  was 
released  in  May  1999,  is  a  product  for  accessing  data  from  these 
types  of  devices.  After  virtually  no  sales  in  1998,  IDC  predicts 
that  revenue  for  these  products  will  grow  over  80  percent  annu- 

.  ally  over  the  next  several  years  to  exceed  $750  million  by  2003. 
CODE  products  include  programming  languages  that  are 

p  used  to  write  code  for  software  programs.  This  includes  tradi- 
tional high-level  languages  such  as  COBOL.  Basic.  C.  and  Pas- 
■cal  and  object-oriented  programming  tools  such  as  C-H-  and 

.  Java,  which  employ  reusable,  self-contained  program  modules 

I  that  perform  a  specific  task  such  as  opening  a  window  on  screen. 
C  is  a  general-purpose  procedural  language  that  is  used  by  most 
major  software  publishers,  while  Visual  Basic  is  a  Windows- 
based  programming  process  that  is  used  by  many  shareware 
developers.  The  demand  for  Java,  a  hardware-platform- 
mdependent  programming  language,  will  be  driven  by  the  inter- 
net's reliance  on  OOP  techniques.  Sales  of  CODE  products  were 
expected  to  grow  11.9  percent  to  reach  $8.1  billion  in  1999 
and  to  have  a  30  percent  share  of  the  total  programming  tools 
market.  Growth  through  2003  is  forecast  by  IDC  to  be  in  the 
range  of  17  percent. 


DLM  packages  support  the  software  development  process, 
managing  all  stages  from  conceptual  design  to  deployment, 
including  software  quality  maintenance  and  configuration  man- 
agement. Revenues  for  DLM  software  grew  9.4  percent  in  1999 
to  reach  $4.9  billion  and  will  increase  at  a  12.8  percent  annual 
rate  over  the  next  several  years.  This  area  has  an  18  percent 
share  of  the  tools  market.  Demand  for  DLM  solutions  is  driven 
by  the  increasing  necessity  to  manage  the  costs  of  software 
development.  Demand  also  is  pushed  by  the  decisions  of  large 
organizations  to  prolong  the  life  of  older  computer  systems  by 
integrating  them  with  newer  technologies.  As  E-commerce 
applications  continue  to  expand,  companies  will  seek  ways  to 
Web-enable  legacy  systems.  This  will  benefit  the  DLM  market 
segment,  which  includes  software  reengineering  and  transfor- 
mation products  that  are  used  to  interpret  and  convert  data  from 
legacy  systems. 

The  market  for  internet  tools  grew  over  40  percent  to  reach 
$470  million  in  1999.  but  sales  accounted  for  less  than  2  per- 
cent of  the  overall  software  tools  market.  This  area  will  con- 
tinue to  show  rapid  growth  as  enterprises  seek  new  and  more 
effective  ways  to  implement  E-commerce  solutions.  This  seg- 
ment should  grow  around  30  percent  per  year  through  2003. 

Internet-Based  Applications  Development 

The  major  factor  driving  the  development  tools  market  is  the 
popularity  and  growth  of  the  internet.  The  explosion  in  busi- 
ness transactions  over  the  internet  has  created  a  demand  for 
"Web-enabled"  applications  tools  that  make  it  easier  to  build 
E-commerce  Web  sites  and  services.  The  Java  programming 
language  created  by  Sun  Microsystems  is  playing  an  increas- 
ingly important  role  in  the  development  of  server-side  internet 
applications  for  the  enterprise.  While  Hypertext  Markup  Lan- 
guage (HTML)  is  a  document  display  format  for  the  Web.  Java 
is  a  complete  programming  language  that  is  used  to  create 
sophisticated  Web  and  intranet  applications. 

The  use  of  object-oriented  tools  will  result  in  future  applica- 
tions development  centered  less  on  an  operating  sy.stem  envi- 
ronment and  more  on  next-generation  Web  development 
portals.  These  common  Web  sites  will  be  development  plat- 
forms to  make  available  object-style  components  and  dynamic 
data  links  that  can  be  used  to  fashion  Web  sites  and  other  on- 
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line  services.  For  example,  a  developer  might  use  a  portal  to 
combine  Microsoft's  Passport  single  sign-on  Web  service  with 
an  Oracle  database,  and  Java  would  be  used  to  provide  interop- 
erability- Major  vendors  such  as  Microsoft  and  IBM  have  begun 
to  provide  portal-related  products  and  services. 

Microsoft  has  reworked  its  programmer  development  tools 
offerings  to  accommodate  industry  trends.  The  company 
announced  in  September  1999  that  it  will  release  new  develop- 
ment tools  and  revise  Windows  2()()()  to  make  it  easier  for  pro- 
grammers to  create  Web-enabied  software.  These  products, 
collectively  known  as  Windows  Distributed  interNet  Architec- 
ture (DNA)  2()()(),  are  a  response  to  the  growing  popularity  of 
Java,  which  is  gaining  wide  acceptance  among  Web  developers. 
A  Forrester  Research  report  indicates  that  large  enterprises  cur- 
rently prefer  Sun  Microsystems'  Java  and  the  Common  Object 
Request  Broker  Architecture  (CORBA)  to  Microsoft's  Compo- 
nent Object  Model  (COM)  for  object-oriented  development  of 
large-scale  applications. 

Microsoft  also  enables  Web  developers  to  download  objects 
from  its  Microsoft  Network  (MSN)  Web  site,  which  contains 
software  snippets,  such  as  its  Hotmail  service  and  MSN  Instant 
Messenger.  In  addition,  the  company  will  XML-enable  all  its 
operating  system  and  applications  .software.  XML,  or  extensi- 
ble Markup  Language,  is  a  method  that  allows  data,  compo- 
nents, and  applications  to  work  together  over  the  internet.  IBM. 
Hewlett-Packard  (HP),  and  Oracle  also  have  announced  major 
moves  into  the  Web  development  area.  In  August  1999,  HP  and 
Oracle  agreed  to  collaborate  closely  to  produce  an  integrated 
platform  for  E-commerce  programmer  tools.  HP  will  combine 
its  E-speak  developer  product  with  the  OracleHi  database  and 
other  Oracle  internet  platform  software.  IBM  has  unveiled  tools 
that  offer  strong  Java  and  XML  support,  in  line  with  that  com- 
pany's overall  E-business  strategy. 

Raymond  H.  Cho,  Office  of  Computers  and  Business  Equip- 
ment, (2(J2)  482-()5.S  1 ,  October  1999. 

INTERNET  TECHNOLOGIES 


The  internet  is  a  global  network  of  interconnected  networks 
that  transmits  information  (text,  graphics,  voice,  and  data)  in 
digital  format.  Its  unstructured  approach  allows  extra  net- 
works to  be  added  at  any  point.  According  to  Network  Wiz- 
ards, the  internet  has  grown  exponentially  since  it  was 
commercialized.  The  number  of  computers  connected  to  the 
internet  increased  from  1.3  million  in  1993  to  29.7  million  in 
1998.  By  July  1999,  it  had  reached  56.2  million.  While  the 
rate  of  increase  will  slow,  the  number  of  users  will  increase 
to  the  hundreds  of  millions  in  the  near  future,  since  every 
second,  seven  people  log  on  to  the  internet  for  the  first  time. 
According  to  IDC,  the  number  of  people  who  used  the  inter- 
net reached  an  estimated  100  million  in  1998,  40  percent  of 
whom  lived  outside  the  United  States.  IDC  forecasts  that  the 
number  of  internet  users  will  reach  a  hair  a  billion  by  2003. 

The  use  of  the  internet  has  evolved  to  include  what  is  termed 
electronic  commerce,  or  the  electronic  conducting  of  business 


functions  such  as  marketing,  price  quotes,  and  sales.  Electronic  i  : 
commerce  has  the  potential  to  fundamentally  change  the  way  i 
companies  conduct  their  business  by  reducing  costs,  reaching  i 
new  customers,  and  finding  new  markets.  While  1997  wit- 
nessed the  emergence  of  the  internet  and  electronic  commerce  i,  j 
as  the  beginning  of  the  digital  economy,  1998  may  be  remem- 
bered  as  the  year  in  which  corporate  America  embraced  the 
internet  as  a  core  business  function.  ''^  j 

internet  Service  Providers  If 

Commercial  ISPs  provide  fee-based  access  to  internet  applica-  i  li 

tions  and  resources  for  individuals  and  companies.  ISPs  range  ,  j 

from  very  large  telecommunications  companies  (telcos)  to  very  ■  /! 

small  local  service  providers.  Approximately  5,000  ISPs  are  i  . 

operating  in  the  United  States  today.  Local  ISPs  currently  con-  i  , 
trol  31  percent  of  dial-up  accounts  in  the  United  States,  while  Iri 

telcos  and  national  ISPs  control  the  remaining  69  percent.  Com-  , 
petition  among  ISPs  is  fierce  and  probably  will  become  even 
more  so  in  the  near  term.  There  are  three  categories  of  ISPs. 

Loiii^-distaiH  c  ciin  iers/cahU'/on-liiif  coiiipaiiit's  include  long-  '( . 
distance  telecommunications  companies  such  as  AT&T  and  ! 
Sprint,  Regional  Bell  Operating  Companies  (RBOCs),  such  ji:, 
as  Ameritech  and  Bell  Atlantic,  cable  television  operators, 
such  as  Time  Warner  and  TCI,  and  on-line  service  providers,  ; 
such  as  America  Online  (AOL).  Consolidations  are  taking  ,, 
place  among  the  largest  players,  as  was  evidenced  by  AT&T's 
acquisition  of  TCI  in  1999.  AOL  is  by  far  the  largest  ISP, 
with  more  than  17  million  subscribers,  accounting  for  13  per- 
cent of  the  market. 

Rcfiional/iHitioiuil  iinlcpciulcnl.s  are  for-profit  companies  that  \ 
offer  internet  connectivity  services  either  domestically  or  inter- 
nationally. They  are  generally  well  positioned  in  the  ISP  mar-  t  M 
ketplace  but  do  not  have  subscriber  rates  similar  to  those  in  the  «  : 
first  category.  PSINet,  UUNET,  Mindspring,  Concentric,  and  ,  i 
Rocky  Mountain  internet  are  examples  of  this  category.  Several 
ISPs  in  this  category,  such  as  UUNET  and  PSINet,  are  expand-  '  | 
ing  aggressively  into  international  markets,  focusing  on  the  1 
business  community.  Recent  consolidations  in  this  group  .  ij; 
include  that  of  Mindspring  and  EarthLink.  ■  J 

Local  sfiTici'  providers  sometimes  are  referred  to  as  "mom  and  | 
pop  shops."  These  ISPs  typically  cater  to  a  very  small  number  1 
of  users,  operate  in  one  physical  location,  and  offer  services  to  i  ' 
businesses  and  individuals  in  a  single  metropolitan  area  or  rural 
town.  Increasingly,  they  target  small-  and  medium-size  compa- 
nies that  do  not  have  networked  PCs  but  want  internet  access. 

All  three  segments  of  the  ISP  market  will  have  continued 
subscriber  growth,  but  competition  will  remain  very  intense  as 
firms  focus  on  customer  satisfaction,  marketing  strategies,  and 
profitability.  Thus  far,  local  ISPs  have  been  profitable  because 
they  run  streamlined  operations  and  generate  more  revenue  per 
customer.  Larger  ISPs  continue  to  struggle  to  develop  a  suc- 
cessful business  model,  and  only  a  small  percentage  of  them  are 
profitable.  Given  the  immense  competition  that  characterizes 
the  industry,  the  domestic  ISP  industry  probably  will  experi- 
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encc  considerable  consolidation  in  llie  next  lew  years. 
Increased  competilion  lias  emerged  in  several  areas,  all  of 
which  will  apply  pressure  to  ISP  profitability.  The  Inst  area  is 
competition  from  ISPs  that  oiler  free  internet  access  versus 
those  which  continue  to  charge  dial-up  t'ees.  This  marketing 
strategy  has  caused  smaller  ISPs  to  offer  bundled  services  such 
as  free  PCs  included  with  a  2-  or  3-year  service  contract. 
Whether  this  business  model  will  prove  to  be  sustainable  is 
unclear.  There  are  also  questions  of  the  benel'its  to  the  con- 
sumer. Smaller  ISPs  also  are  focusing  on  sales  of  on-line  adver- 
tising, Web  hosting,  and  electronic  commerce  applications  as 
ways  to  maintain  a  competitive  edge.  Competition  also  is  com- 
ing from  the  availability  of  increases  in  bandwidth  resulting 
from  new  technologies  such  as  Digital  Subscribe  Line  (DSL) 
services  and  cable  modems.  Consumers  are  unlikely  to  keep 
their  current  ISPs  at  rates  of  $20  a  month  for  56-Kbps  dial-up 
service  if  they  are  offered  high-speed  access  for  a  slightly 
higher  fee  of  $25  to  $30  a  month. 

The  large  ISPs  will  continue  to  dominate  the  coiporate  market 
I  and  attract  a  majority  of  individual  users  by  integrating  their  exist- 
'  ing  internet  services  such  as  Web  hosting  and  multiple  E-mail 
addresses  with  broadband  services  such  as  videoconferencing  and 
movies  on  demand  (see  Table  2S-I3).  The  smaller  ISPs  will  be 
most  strongly  affected  by  broadband  technologies  because  they 
lack  the  technical  capabilities  to  keep  up  with  new  developments 
or  do  not  have  access  to  "last  mile"  cable  access  to  the  home.  In 
addition  to  the  competitive  pressures  outlined  above,  small  ISPs 
will  seek  distribution  alliances  with  value-added  resellers  ( VARs). 
competitive  local  exchange  earners  (CLECs),  incumbent  local 
exchange  canners  (ILECs),  and  traditional  distributors  to  find  new 
customers  in  the  small  business  sector. 

Web  Hosting 

For  a  variety  of  reasons,  companies  choose  to  outsource  Web 
site  design  and  maintenance  to  third-party  companies.  This  is 
especially  true  of  small  and  medium-si/.ed  firms  that  lack  the 
funding  or  personnel  to  build  a  Web  site.  However,  outsourcing 
a  Web  site  is  not  limited  to  small  companies.  Many  of  the 
largest  companies  that  run  complicated  and  elaborate  Web  sites 
use  third-party  service  providers,  including  Yahoo!  The  most 


TABLE  28-13:  Top  10  ISPs  and  Web  Hosts 
by  Revenue  in  1998 

(millions  of  dollars) 


ni 


Rank  and  Host 

Revenue 

1.  America  Online 

3,300 

2.  PSINet 

390 

3.  EarthLink 

245 

4.  MindSpring 

215 

5.  Verio 

188 

6.  Prodigy 

142 

7.  Concentric 

110 

8.  Exodus 

108 

9.  Excite@Home 

86 

10.  OneMain 

74 

commonly  cited  factors  lor  this  decision  include  lack  of  inlernal 
resources,  cost,  network  connectivity,  security,  and  business 
integration.  Moreover,  the  cost  of  building  and  maintaining  an 
electronic  commerce  Web  site  averages  between  $500,000  and 
$2.5  million,  and  many  companies  have  decided  that  such  activ- 
ities are  outside  (heir  core  competencies.  Web  hosting  is  offered 
by  both  ISPs  and  third-party  service  providers,  and  growth  in 
this  subsector  is  expected  to  accelerate  in  the  next  several  years. 
Web  hosting  services  vary  according  to  customers'  needs  and 
range  in  cost  from  tens  of  dollars  to  tens  ol' thousands  of  dollars, 
depending  on  the  complexity  of  a  site. 

According  to  IDC  industry  forecasts,  the  market  for  Web  host- 
ing services  will  continue  to  experience  strong  growth  well  into 
the  next  century  as  companies  further  integrate  the  internet  into 
their  core  business  functions  and  existing  back-end  systems,  such 
as  inventory  control  and  procurement  (see  Table  28-14).  In  addi- 
tion, broadband  access,  increased  use  of  intranets  and  exiranets, 
and  implementation  of  virtual  private  networks  (VPNs)  by  busi- 
nesses will  tuel  the  Web  hosting  market.  Small  to  midsize  com- 
panies probably  will  use  Web  hosting  service  providers,  since 
those  providers  offer  a  myriad  of  services  tailored  to  a  company's 
financial  resources. 

For  small  companies  eager  to  participate  in  electronic 
commerce,  Web  hosting  offers  a  viable  and  aff  ordable  route  to 
on-line  commerce.  It  gives  them  the  opportunity  to  access 
suppliers,  distributors,  and  customers,  especially  as  larger 
corporations  employ  total  electronic  commerce  solutions 
through  extranets  and  VPNs. 

Application  Hosting 

Many  ISPs  are  beginning  to  act  as  ASPs.  This  emerging  business 
model  offers  remote  access  to  mission-critical  applications  rang- 
ing from  low-end  productivity  programs  such  as  E-mail  and  word 
processing  to  complex  ERP  modules  on  a  subscription  basis. 
These  network-based  application  services  allow  a  company  to 
access  as  needed  one  or  more  software  applications  that  are  resi- 
dent on  an  ISP's  server  or  at  a  third-party's  data  center  through  the 
internet.  The  inherent  advantages  to  the  company  of  this  model  are 
the  pricing  flexibility  based  on  use  and  the  reduced  support  costs. 

This  type  of  outsourcing  is  a  fast-growing  trend  that  has 
been  made  possible  by  three  developments:  the  internet,  which 
serves  as  a  standard  platform  for  product  delivery:  the  Web 
browser,  which  has  standardized  the  user  interface:  and  tech- 
nologies such  as  XML,  which  has  simplified  integration  with 
legacy  systems. 

There  are  three  types  of  ASPs,  each  of  which  offers  slightly 
different  services: 


TABLE  28-14:  Worldwide  Web  Hosting  Revenues, 
1998-2002 


1998 

1999 

2000 

2001 

2002 

Revenues  (Smillions) 

770 

1,479 

3,018 

6,095 

11,825 

Growth  (%) 

86 

92 

104 

102 

94 

Source:  International  Data  Corporation. 
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Application  outsoiiirinii.  These  are  ISPs/ASPs  that  offer  top- 
tier  enterprise  apphcations  on  a  pay-as-you-go  basis.  An  exam- 
ple of  this  type  of  ASP  is  Usinternetworking. 

Application  hostiiii^.  These  are  software  apphcations  that  are 
offered  by  an  !SP  from  an  interactive  Web  site  that  augments 
and  is  integrated  with  a  company's  existing  in-house  systems. 

Wch  sonrcin};.  These  are  value-added  services  that  are  offered 
on  a  monthly  subscription  fee  basis  that  give  the  user  access  to 
a  variety  of  applications.  E*Trade  and  Intuit  are  examples  of 
Web  .sourcing  companies.  ASPs  can  specialize  in  specific  pro- 
fessional or  business  activities  such  as  customer  relationship 
management  and  human  resources  or  in  vertical  markets  such 
as  finance  and  banking. 

Common  applications  hosted  by  ASPs  include  E-mail  and 
certain  types  of  ERP  products.  This  situation  may  change  as 
many  major  IT  corpi)rations,  as  well  as  start-up  operations  have 
rushed  into  the  ASP  arena.  Product  and  service  differentiation 
among  ASPs  is  occurring  quickly  and  mirroring  the  growth  of 
the  industry.  Industry  segmentation  is  occurring  primarily  along 
lines  of  service  breadth,  speciali/.ation,  and  vendor  type. 
Whereas  the  initial  ASP  model  included  only  the  hosting  of 
applications,  some  ASPs  are  beginning  to  offer  a  broad  array  of 
integrated  solutions,  such  as  end-to-end  support  of  E-commerce 
.services.  This  category  includes  Intira  and  the  bandwidth 
provider  Qwest  Communications. 

Large  firms  that  have  declared  themselves  ASPs  or  have 
begun  to  offer  ASP-like  services  include  Oracle,  Sun  Microsys- 
tems. IBM,  Intel,  Hewlett-Packard,  the  telecommunications 
carriers  AT&T  and  Qwest,  the  consultancy  KPMG,  and  the 
financial  services  firm  Merrill  Lynch.  Newer,  start-up  ASP 
companies  include  Verio.  AristaSoft.  and  Intira. 

Other  ASPs.  such  as  AristaSoft.  are  targeting  vertical  indus- 
try segments.  AristaSoft  is  offering  suites,  anchored  by  ERP 
products  from  J. D.  Edwards,  of  10  to  .^0  hosted  applications  for 
specific  vertical  markets.  Major  software  vendors  also  are 
unveiling  ASP-like  offerings  o\'  their  own  applications.  Oracle, 
for  example,  has  eschewed  licensing  its  products  to  indepen- 
dent ASPs  and  is  instead  promoting  its  own  hosting  service. 
Business  Online.  Its  rival,  Microsoft,  is  planning  to  invest  over 
$67  million  in  a  partnership  with  the  internet  systems  integrator 
USWeb/CKS  to  develop  a  framework  lor  delivering  and  man- 
aging its  applications  over  the  Web. 

While  ASPs  initially  appealed  to  small  and  medium-size  busi- 
nesses that  lacked  the  internal  expertise  and  finances  to  develop  or 
host  applications  on  their  own,  larger  fimis  are  beginning  to  move 
many  of  their  data  and  applications  to  ASPs.  For  instance.  General 
Motors  (GM)  is  moving  its  expense  management  functions  to  the 
Web,  using  applications  from  Captura  Softwiire  hosted  by  the 
telecommunications  firm  Qwest  Communications.  This  system 
will  allow  GM  employees  to  file  and  process  various  expenses, 
such  as  travel  and  phone  charges,  on-line.  When  fully  installed,  the 
system  will  be  able  to  handle  as  many  as  lOO.OOO  users.  Other 
companies,  such  as  Delta  Airlines  and  ToySmart.com.  have  under- 
taken or  are  planning  similar  ventures. 
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Various  factors  have  driven  the  growth  of  the  ASP  industry: 
the  IT  labor  shortage;  the  speed  of  industry  change,  particularly 
in  E-commerce;  and  the  high  costs  of  purchasing  and  maintain- 
ing applications.  For  software  vendors,  the  ASP  model  may 
help  eliminate  the  fraudulent  distribution  and  use  of  software, 
allow  automatic  software  upgrades,  and  provide  a  potential 
long-term  revenue  stream  through  licensing  arrangements. 
Giowth  in  this  market  is  expected  to  be  extremely  strong.  The 
ASP  market  for  1999  was  $2.7  billion  (Gartner  Group),  and 
growth  forecasts  have  ranged  from  $4.5  billion  (IDC)  to  $22.7 
billion  (Gartner  Group)  by  2003  (see  Table  28-15). 

Outlook  for  Other  Sources  of  Revenue 

While  Web  hosting  is  an  established  and  successful  business 
model,  ASP  is  still  in  its  infancy.  Its  inherent  technical  challenges 
mean  that  an  effective  business  model  still  has  to  be  developed. 
However.  ISPs  can  continue  to  rely  on  a  number  of  other  applica- 
tions outsourced  by  users  to  remain  competitive.  E-mail  will  con- 
tinue to  be  the  leading  application,  followed  by  videoconferencing 
and  audioconferencing,  which  consume  significant  network 
resources.  Other  out.sourcing  opportunities  include  scheduling/ 
calendaring/groupware  applications,  knowledge  management, 
human  resource  applications,  and  accounting. 

Electronic  Commerce 

While  most  of  the  attention  paid  to  the  internet  is  focused  on  the 
consumer  side  of  electronic  commerce,  such  as  buying  books  on- 
line, and  on  the  wealth  generated  by  many  of  the  initial  public 
offerings  (IPOs)  of  internet  companies,  the  real  revolution  that  is 
taking  place  is  in  business-to-business  (B2B)  E-commerce.  This 
type  of  E-commerce  is  having  a  profound  effect  on  the  way  com- 
panies operate  by  reducing  the  cost  of  doing  business  along  the 
entire  value  chain,  from  supplier  to  customer.  In  some  cases,  it  is 
transfonning  entire  industries,  such  as  the  travel  and  leisure 
industry.  More  and  more  companies,  both  large  and  small,  are 
embracing  electronic  commerce  solutions  that  will  restructure 
their  business  processes,  the  way  they  define  themselves,  and 
their  relations  with  their  customers  and  partners.  According  to  a 
University  of  Texas  study,  the  internet  generated  nearly  $301  bil- 
lion in  revenue  in  the  United  States  in  1998.  rivaling  the  U.S. 
automobile  industry  in  revenues  and  making  it  as  large  as  the 
economy  of  Switzerland. 


TABLE  28-15:    Spending  in  ASP  Market  by  Region 

(millions  of  dollars  except  as  noted) 


t 
J 

i 
i 


-i  0 


l\^3\ 

i 


Region 


1999 


2003 


Compound  Annual  Growth  j 
Rate  99-03,  %  , 


North  America 
Western  Europe 
Asia-Pacific 
Japan 

Rest  of  world 
Total 


135.9 
9.1 
1.8 
2.5 
1.1 

150.4 


1,415.0 
390.1 
34.2 
110.4 
50.4 
2,000.0 


80 
156 
108 
157 
161 

91 


Source:  International  Data  Corporation. 


Biisincss-to-busincss  electronic  coniinerce  comes  in  many 
forms.  Electronic  data  interchange  (EDI),  which  allows  the 
electronic  exchange  ol  docnments  between  two  parlies,  is  a 
form  of  B2H  that  has  been  used  for  decades.  The  internet, 
however,  has  expanded  EDI's  capabilities  greatly.  Documents 
can  be  exchanged  in  real  time,  legally  recognized  signatmes 
can  be  authenticated,  browsers  are  used  to  access  customers" 
and  partners'  systems  through  extranets  and  VPNs,  and  trans- 
actions can  be  completed.  More  important,  internet-based 
solutions  are  more  affordable  for  small  and  medium-size  com- 
panies, thus  integrating  a  new  level  of  business  partners  into 
the  supply  chain.  Increasingly,  companies  are  using  internet- 
enabled  solutions  to  integrate  their  purchasing  and  selling  sys- 
tems with  the  rest  of  their  business  processes.  While  many 
Fortune  1  ()()()  companies  keep  their  electronic  commerce 
applications  in-house  for  security  reasons,  small  businesses 
are  apt  to  exploit  the  capabilities  of  ISPs  that  offer  a  range  of 
electronic  commerce  solutions. 

There  are  three  business  models  in  today's  B2B  environ- 
ment. Each  model  has  its  individual  advantages,  but  the  net 
result  is  an  increase  in  competition. 

1 .  SeUer-coutwlled  Weh  sites.  These  sites  usually  are  set  up  by  a 
single  company  seeking  many  buyers  and  increased  cost 
reductions  through  greater  process  efficiencies.  An  example 
of  a  seller-controlled  Web  site  is  Cisco  Systems,  the  company 
that  manufacturers  most  of  the  internet's  routers.  Cisco  Sys- 
tems' Web  site  allows  buyers  to  configure  their  routers  accord- 
ing to  their  specifications  and  check  prices  and  order  and 
shipping  status.  It  also  alk)ws  buyers  to  speak  with  technical 
specialists  about  their  orders.  Cisco  Systems  indicated  that  its 
Web  site  generates  $3  billion  in  sales  a  year,  approximately  40 
percent  of  the  company's  total.  Cost  reductions  are  realized 
through  reduced  printing  expenses  and  customer  management 
services,  incluUing  technical  support.  Cisco  estimates  cost 
savings  of  $270  million  a  year  from  its  Web  site. 

2.  Buyer-controlled  Weh  sites.  These  sites  typically  are  estab- 
lished to  increase  a  buyer's  purchasing  power  in  the  market- 
place through  lower  prices.  Buyer-controlled  sites  allow  a 
single  company  to  post  procurement  notices  on  the  internet 
for  bidding  by  suppliers.  Often,  buyer-controlled  Web  sites 
include  an  intermediary  that  acts  as  an  agent  or  aggregator  of 
information  in  finding  the  best  price  for  the  buyer's  specifi- 
cations. Perhaps  the  best  example  of  this  is  TPN  Register,  a 
joint  venture  between  General  Electric  (GE)  and  Thomas 
Publishing.  Increased  process  efficiencies  reduced  order 
processing  times  from  a  week  to  a  day  for  GE  Lighting  and 
resulted  in  cost  reductions  of  10  to  25  percent.  The  initiative 
spread  to  all  of  GE's  operating  units  and  led  its  chief  execu- 
tive officer.  Jack  Welsh,  to  call  on  all  GE's  businesses  to  inte- 
grate the  power  of  the  internet. 

3.  lutennediaries.  One  of  the  greatest  myths  about  the  internet  is 
that  it  will  lead  to  the  extinction  of  the  middleman  or  broker. 
Entirely  new  concepts  have  been  created,  such  as  "disinterme- 
diation"  to  describe  the  demise  of  the  middleman  as  power 
shifts  to  the  consumer.  However,  the  opposite  has  occuned, 


TABLE  28-16:  Total  Corporate  Web  Purchases, 
1999-2003 

(billions  of  dollars  except  as  noted) 


Category 

1999 

2003 

Percent  of 
Total  Sales 

Services 

22.10 

220.00 

7.80 

Goods 

109.30 

1,330.80 

9.40 

Total 

131.40 

1,550.80 

Source;  International  Data  Corporation. 


with  B2B  intermediaries  growing.  One  reason  for  this  is  the 
sheer  mass  of  information  that  is  available  to  both  buyers  and 
sellers.  Intemiediaries  act  as  collectors,  aggregators,  and  syn- 
thesizers of  volumes  of  information,  especially  information 
about  buying  patterns  for  a  range  of  products,  which  can  be  sold 
to  sellers.  They  also  bring  the  advantage  of  scale  in  transaction 
processing  by  making  a  Web  site  more  efficient  by  spreading 
the  cost  across  many  product  lines.  A  Web  site  that  cairies  one 
product  from  a  supplier  may  not  be  sufficient  to  support  the 
expense  of  that  site.  An  intennediary  that  can  accommodate  a 
number  of  products  and  sellers  has  sufficient  scale  to  keep  costs 
down  for  buyers  and  sellers.  Intemiediaries  also  can  function  in 
the  areas  of  order  fulfillment/logistics,  payment  processing, 
and  customer  data  analysis.  Photodisc.com  is  an  example  of  a 
successful  intennediary.  That  company  allows  its  custtmers  to 
search  and  browse  its  databases  of  images,  purchase  or  license 
images  on-line,  and  download  a  selected  image. 

Corporate  investment  in  internet-enabled  technologies  is 
expected  to  grow  in  the  United  States  and  abroad,  further  fuel- 
ing B2B  E-comnierce.  IDC  estimated  that  domestic  spending 
on  Web-enabled  technology  would  reach  $174  billion,  or  57 
percent  of  the  global  total,  by  the  end  of  1999.  By  2003,  IDC 
estimates  that  total  Web  purchases  will  reach  $1.5  trillion  (see 
Table  28-16).  Computing  equipment  and  electronic  equipment 
will  be  the  largest  categories  of  goods  traded  on-line  between 
companies,  followed  by  automobiles  and  petrochemicals.  Busi- 
ness services,  particularly  financial  and  professional  services, 
will  probably  experience  significant  gains  as  well. 

Small  busines.ses  will  invest  heavily  in  internet-enabled  tech- 
nologies. While  they  account  for  98  percent  of  all  the  businesses 
in  the  United  States,  they  generate  only  34  percent  of  all  sales. 
By  2002.  small  businesses  are  expected  to  more  than  double  the 
$39  billion  they  spent  on  IT  in  1998.  B2B  E-commerce  will  ben- 
efit small  businesses  that  incorporate  their  business  functions 
into  the  supply  chains  of  their  larger  customers.  In  addition,  it 
will  give  them  another  channel  to  seek  buyers,  particularly  if 
they  work  through  an  intermediary's  Web  site  (see  Tables  28-17 
and  28-18). 

These  new  business  models  illustrate  how  efficiently  busi- 
nesses can  adopt  new,  cost-effective  technology  and  underscore 
how  electronic  commerce  has  become  a  business  strategy.  The 
biggest  challenge  facing  companies  that  buy  and  sell  on  the 
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TABLE  28-17:  Spending  on  Information  Technology 
by  Small  Businesses,  1998  and  2002 


Percent  of  Total 


Area  of  Spending 

1998 

2002 

Hardware 

36 

18 

Software 

23 

21 

Network 

10 

17 

Telecommunications 

11 

14 

Personnel 

14 

19 

Consulting 

6 

11 

Total  IT  spending 

$39  billion 

$87  billion 

Source:  International  Data  Corporation. 


inlcrnel  will  be  the  relalionships  they  form  with  customers  who 
now  have  access  to  nearly  perfect  market  inlormation. 

Factors  Affecting  Future  U.S.  Industry  Growth 

Although  tiie  number  ol  internet  users  in  the  United  States  will 
slow  because  ol  saturation,  the  (uitlook  lor  growth  internation- 
ally is  excellent.  One  ol  the  cjualities  that  make  the  internet 
unique — its  unstructured  approach — is  proving  lo  be  one  of  its 
greatest  challenges,  particularly  for  ISPs  that  host  Web  sites  or 
data  centers.  If,  as  many  experts  project,  the  internet  grows  to 
billions  of  users,  its  infrastructure  will  need  to  be  improved  dra- 
matically to  make  it  nmre  scalable  and  secure.  Providing 
increased  reliability  for  a  system  in  constant  use  will  be  the 
biggest  challenge.  While  many  ISPs  are  building  excess  capac- 
ity into  their  inlrastrueture  to  allow  for  increased  use  in  the 
future,  this  may  not  be  sufficient  to  iiandle  the  dramatic  pro- 
jected increase  in  network  tralile.  Industry  representati\ es  sug- 
gest that  a  number  of  advancetl  lechnoloizies  will  be  introduced 
in  the  next  .^i  years  to  mitigate  potential  problems.  Among  the 
new  technologies  that  are  expected  to  debut  are  the  following: 

Inteniel  Proiocul  version  6  (l/'\  f)).  This  is  a  new  version  of  the 
Internet  Protocol  (IP)  that  will  allow  virtually  unlimitetl  num- 
bers of  IP  addresses  and  contain  increased  security  (the  current 
version — IPv4 — is  limited  to  4  billion  addresses). 
Dense  Wdveleiiiilli  Division  Miiltiplexini^  {DWDM).  This  tech- 
nology will  allow  telecommunications  companies  to  combine 
data  from  different  sources  on  an  optical  fiber.  Each  signal  will 
carry  its  own  separate  light  wavelength.  Using  DWDM,  up  to 
80  separate  wavelengths  or  channels  of  data  can  be  multiplexed 
into  a  light  stream  transmitted  on  a  single  optical  liber.  In  a  sys- 
tem where  each  channel  carries  2.5  billion  bits  per  second,  up  to 
200  billion  bits  can  be  delivered  a  second  by  the  optical  fiber. 


TABLE  28-18:  Small  Business  Internet  Access, 
1996-2001 


1996 

1997 

1998 

1999 

2000 

2001 

Total  small  businesses 

(millions) 

7.1 

7.2 

7.4 

7.5 

7.7 

7.8 

PC  penetration  (%) 

74 

78 

80 

81 

83 

84 

Internet  access  (%) 

20 

39 

44 

48 

51 

54 

Source:  International  Data  Corporation, 
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Security.  For  electronic  commerce  Web  sites,  security  will  be  ' 
paramount.  The  industry's  development  of  strong  encryption 
technologies  will  continue.  An  example  is  the  development  of  . 
an  encryption  technology  to  replace  the  current  64-bit  Digital  • 
Encryption  Standard  (DES)  with  the  128-bit  Advanced  Encryp- 
tion Standard  (AES). 

Caching  servers.  This  internet-based  server  stores  copies  of  the  ' 
user's  most  frequently  accessed  content  near  the  user,  with  the 
practical  result  of  faster  response  times  and  an  easing  of  perfor-  ']: 
mance  spikes  across  the  internet.  j 

Standards.  RosettaNet,  a  consortium  of  major  IT  companies 
around  the  world,  is  working  to  define  standards  for  B2B  trans-  ^ 
actions  in  the  IT  industry.  The  standards  will  define  the  many  ^ 
aspects  of  supply-chain  processes  so  that  manufacturers,  dis- 
tributors, retailers,  and  purchasers  can  track  each  product  as  it 
moves  through  the  supply  chain.  In  establishing  these  stan- 
dards, RosettaNet  is  intended  to  provide  significant  cost  saving 
and  efficiencies  throughout  the  supply  chain.  The  goal  is  to 
establish  standards  by  February  2000. 

Three  technologies  that  are  making  their  way  to  market  are 
DSL,  cable  modems,  and  wireless  internet.  Digital  Subscriber 
Line  is  the  next  generation  of  internet  access  technology  for  h 
bringing  high-bandwidth  information  into  homes  and  small  busi-  j  ( 
nesses  over  ordinary  copper  telephone  wires.  DSL  will  increase  ] ; 
the  speed  at  which  a  consumer  can  download  information.  For  a  i  • 
typical  DSL  connection,  the  speed  will  vary  between  1.5  and  6.1  ji. 
megabits  (millions  of  bits,  oy  Mbps)  per  second  when  receiving] 
data  and  128  kilobits  (thousands  of  bits,  or  Kbps)  per  .second  j  i 
when  sending  data.  Ordinary  modems  cuirently  are  limited  to  56 
Kbps.  A  DSL  line  can  carry  both  voice  and  data  signals,  with  a*!  \ 
constant  data  connection.  The  deployment  of  DSL  began  in  late] ; 

1998,  and  demand  is  expected  to  increase  as  more  ISPs  and'!  i 
RBOCs  offer  the  service.  There  are  several  limitations  to  DSL,j  ! 
however.  The  price  of  DSL  services  is  high  compared  with  that  ofij  ; 
most  dial-up  services,  ranging  from  $40  to  $100  a  month,- 
depending  on  the  level  of  .service  (speed).  As  more  subscribers  !  : 
are  added,  that  price  will  fall.  Dataquest,  a  market  research  ilrm,'j 
estimated  that  5.8  million  lines  would  be  installed  by  the  end  of"! 

1999.  Another  problem  for  DSL  is  proximity.  The  subscriber'  i 

must  be  within  18,000  feet  (about  3.5  miles)  of  a  telephone-!  li 

switching  station  or  ISP.  Moreover,  for  other  types  of  DSL,  the^  1 

hiszher  the  bandwidth  is,  the  closer  the  user  must  be  to  the  switch.-  | 
^  ii 
Cable  modems  are  another  technological  advancement  that'  i 

will  increase  internet  access  speed.  Cable  modems  are  devices'i  ' 

that  allow  high-speed  data  access  via  the  existing  cable  televi-i  : 

sion  network.  The  ubiquitous  nature  of  cable  television  makes  i  i 

cable  modems  an  attractive  business  model.  On-line  access^ 

through  cable  modems  will  allow  internet  access  at  speeds'  i 

nearly  100  times  faster  than  that  of  a  typical  56-Kbps  computer  j 

modem.  In  addition,  cable  modem  lines  are  always  open,  which 

means  that  dial-ups  are  unneces.sary.  They  allow  for  multiple 

users  in  a  household,  do  not  tie  up  telephone  lines,  and  provide 

users  with  true  multimedia  capability.  The  growth  potential  for 

cable  modems  is  enormous.  Pioneer  Consulting  estimates  that; 

1.5  million  subscribers  worldwide  cuirently  use  cable  modems' 


lor  inlcrncl  access,  with  more  than  hall  in  the  United  Slates. 
That  firm  expects  global  cable  modem  use  to  exceed  45  million 
internet  connections  by  2007.  with  the  U.S.  share  approxi- 
mately one-quarter  of  that  total. 

Wireless  communications  offer  another  promising  technol- 
ogy lor  internet  access  via  either  a  standard  wireless  digital  cell 
phone  or  PDAs  such  as  the  Palm  Pilot.  The  emergence  of  digital 
networks  with  increased  infrastructure  capability,  coupled  with 
software  technology  that  allows  wireless  devices  to  connect  to 
I  he  internet,  will  foster  increased  growth  in  the  internet.  More 
than  220  million  people  are  estimated  to  be  wireless  subscribers 
loday,  and  about  150  million  people  have  internet  access.  Some 
market  research  firms  estimate  that  within  5  years,  tho.se  num- 
bers will  be  I  billion  and  2  billion  people,  respectively.  In  the 
short  term,  however,  wireless  internet  access  will  be  limited  to 
lext-based  messages.  Satellite  technology  is  another  alternative 
for  providing  internet  access,  especially  for  broadband-intensive 
industries  such  as  entertainment  and  multimedia.  However,  its 
\  iability  remains  to  be  .seen  in  light  of  the  slow  adoption  of  cur- 
rent satellite  technologies  as  a  result  of  the  expense. 

Policy  Trends 

The  emergence  oi'  the  internet  as  an  engine  of  global  business 
growth  is  challenging  government  policy  makers  across  a  spec- 
trum of  issues.  Work  is  under  way  in  many  countries  to  develop 
policies  that  will  foster  the  growth  of  the  internet  and  electronic 
commerce.  In  the  United  States,  both  the  administration  and 
Congress  have  not  enacted  legislation  that  could  undermine  the 
potential  of  the  industry. 

Domain  Name  System.  Domain  names  are  familiar  and  easy- 
to-remember  names  such  as  www.mydomain.com.  The  names 
correspond  to  unique  numbers  for  each  computer  connected  to 
the  internet,  for  example,  98. .^7. 241 .30,  which  .serve  as  routing 
addresses  on  the  internet.  The  internet  domain  name  system 
(DNS)  is  very  hierarchical  and  requires  only  13  "root  servers"  to 
Hnk  all  points  on  the  internet.  The  DNS  was  developed  in  the 
1980s  as  a  mechanism  to  simplify  addressing  for  a  growing 
number  of  computers.  In  1992.  when  commercial  traffic  was 
first  permitted  on  the  network,  the  internet  rapidly  became  a 
global  medium  for  commerce,  education,  and  communications. 
With  the  commercialization  of  the  internet,  the  DNS  became  a 
lucrative  market.  Projections  show  that  the  DNS  will  be  worth 
more  than  $2  billion  annually,  based  on  a  20-fold  increase  in  the 
demand  for  domain  names  by  the  year  2003  (see  Table  28-19). 

In  1997.  the  U.S.  government  decided  to  privatize  the  DNS 
in  a  manner  that  would  increase  competition  and  facilitate 
global  participation  in  its  management.  After  releasing  a  series 
of  papers,  the  government  invited  the  global  community  of  pri- 
vate sector  internet  stakeholders  to  work  together  to  form  a  new 
private  sector,  not-for-profit  corporation  to  manage  DNS  tech- 
nical functions  currently  performed  by  or  on  behalf  of  the  U.S. 
government,  in  response,  the  global  internet  community  created 
the  Internet  Corporation  for  Assigned  Names  and  Numbers 
(ICANN),  a  private  sector,  not-for-profit  corporation  with  a 
board  of  directors  from  around  the  world.  After  extensive  con- 


TABLE  28-19:    Internet  Population  Forecast 


1998  2003 


(Vlillions 
of  Users 

Percent 
of  Total 

Millions 
of  Users 

Percent 
of  Total 

62  8 

1  77 

JD 

Canada 

10 

7 

23.9 

5 

WGStGrn  Eiirops 

/in  Q 

28 

168.5 

34 

Japan 

8 

6 

32 

6 

Asia-Pacific  (excluding  Japan) 

10.2 

7 

47.7 

9 

Latin  America 

4.8 

3 

19.1 

3 

Rest  of  world 

8.5 

6 

38.9 

8 

Total 

145.2 

100 

507.1 

100 

Source:  International  Data  Corporation. 


sultations  with  the  private  sector  and  other  governments,  the 
U.S.  government  entered  into  a  memorandum  of  understanding 
with  ICANN  to  design,  develop,  and  test  a  plan  under  which  the 
private  sector  will  manage  DNS  functions. 

In  October  1998,  the  U.S.  government  secured  a  commitment 
to  permit  the  development  of  global  competition  in  domain 
name  registration  in  the  .com.  .net,  and  .org  domains.  ICANN  is 
currently  responsible  for  accrediting  companies  that  want  to  reg- 
ister names  in  .com,  .net,  and  .org  through  unifonn,  fair,  and 
transparent  processes.  Five  companies — AOL.  the  Council  of 
Registrars,  France  Telecom,  Melbourne  IT,  and  Register.com — 
were  named  to  participate  in  the  initial  testing  phase  of  the  new 
competitive  domain  name  registration  system.  After  the  comple- 
tion of  the  test  phase,  the  registration  system  will  be  open  to  all 
registrars  accredited  by  ICANN.  Approximately  37  entities  from 
around  the  world  have  been  accredited  to  participate  in  the 
posttesting  phase.  The  U.S.  government  intends  to  move  the 
management  of  DNS  functions  completely  to  the  private  sector 
as  soon  as  possible  but  no  later  than  September  2000. 

Data  Privacy.  The  free  flow  of  information  across  the  inter- 
net is  one  of  its  most  important  benefits,  but  it  is  posing  new 
challenges,  particularly  to  individual  privacy.  The  widespread 
availability  of  vast  amounts  of  data  and  rapidly  developing 
technologies  now  enable  organizations  to  integrate  data  from 
.several  sources  to  create  an  information-rich  packet  about  indi- 
viduals and  their  preferences.  Such  capabilities  increasingly 
will  allow  businesses  to  customize  offerings  and  information  to 
specific  consumer  demands  but  could  lead  to  an  unprecedented 
erosion  of  individual  privacy.  Numerous  polls  and  surveys  show 
that  the  protection  of  personal  data  on  the  internet  is  a  key  con- 
cern among  current  and  potential  users.  In  fact,  privacy  con- 
cerns often  are  cited  as  one  of  the  main  reasons  why  users  do  not 
make  a  purchase  on  the  internet  and  nonusers  do  not  surf  the 
internet.  The  potential  economic  effect  is  significant.  An  August 
1999  report  by  Jupiter  Communications  found  that  privacy  con- 
cerns among  on-line  shoppers  could  cut  $18  billion  from  a  pro- 
jected $40  billion  in  total  E-commerce  revenues  by  2002.  In  an 
effort  to  address  privacy  concerns  on  the  internet,  a  number  of 
private  organizations  in  the  United  States  have  strengthened  on- 
line privacy  protection  through  self-regulation.  For  example,  the 
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Online  I'livacy  Alliance  (www.privacyalliance.org)  is  helping 
define  privacy  policies  tor  the  internet  and  encouraging  compa- 
nies to  adopt  and  post  ett'ective  privacy  policies.  Also,  the  Better 
Business  liurcau  (www.bbbonline.org),  TRUSTe  (www.truste. 
org),  and  Web  Trust  (www.webtrust.org)  have  developed  inde- 
pendent third-party  enforcement  regimes  that  award  a  "seal"  or 
trust  mark  to  notify  consumers  that  an  organization  follows  fair 
information  practices  on-line.  New  technologies  are  giving  con- 
sumers greater  control  over  their  personal  information  on  the 
internet. 

Some  companies  have  addressed  the  privacy  challenge 
through  specific  corporate  actions.  For  example,  in  early  1999, 
IBM,  one  of  the  biggest  Web  advertisers,  announced  that  it 
would  not  advertise  on  Web  sites  that  do  not  post  privacy  poli- 
cies. Several  other  major  Web  advertisers,  including  Microsoft, 
Disney,  Intel,  and  Proctor  &  Gamble,  announced  similar  poli- 
cies. Those  actions  raise  awareness  and  put  pressure  on  com- 
mercial Web  sites  to  institute  effective  privacy  policies. 

Although  privacy  concerns  most  directly  aflect  the  growth  of 
business-to-consumer  electronic  ci)mmerce,  they  also  can  affect 
business-to-business  operations  and  cross-border  trade.  For 
example,  the  European  Commission's  Directive  on  Data  Protec- 
tion, which  went  into  force  in  October  ]99S,  gives  the  European 
Commission  the  authority  to  cut  off  transfers  of  personal  data  to 
countries  whose  data  protection  practices  are  deemed  inadequate. 
Since  many  U.S.  companies  receive  countless  data  transfers  from 
their  European  offices,  partners,  and  other  sources,  the  directive 
has  the  potential  to  disrupt  business  operations  and  trade  between 
Europe  and  the  United  States.  Because  of  this,  the  European 
Commission  and  the  U.S.  Department  of  Commerce  have  sought 
to  create  a  "safe  harbor"  that  would  facilitate  compliance  by  U.S. 
organizations  with  the  European  directive.  Under  the  proposal, 
which  was  under  discussion  in  late  1999,  U.S.  organizations  that 
adhere  to  certain  data  protection  principles  would  be  presumed  to 
be  in  compliance  by  the  European  Commission  and  data  transfers 
would  continue  uninterrupted  to  those  firms  (see  www.ita.doc. 
gov/ecom  for  up-to-date  infonnation  on  this  proposal). 

Taxation.  When  Congress  passed  the  internet  Tax  Freedom 
Act  in  1998,  it  set  a  3-year  moratorium  on  internet  sales  and  use 
taxes.  What  happens  when  the  moratorium  expires  has  not  been 
determined  and  is  the  subject  of  intense  debate  in  the  Advisory 
Commission  on  Electronic  Commerce.  The  commission  was 
established  by  Congress  to  examine  a  number  of  issues  related  to 
electronic  commerce,  including  taxation,  and  includes  state  and 
local  elected  officials  and  representatives  fiom  the  internet  indus- 
try. Many  analysts  suggest  that  imposing  taxes  on  internet  sales 
will  stymie  growth  and  be  especially  burdensome  for  small  and 
medium-size  companies.  For  state  and  local  governments,  sales 
taxes  are  the  single  largest  source  of  revenue,  totaling  nearly 
$147  billion  in  1997.  If  as  .some  market  research  firms  suggest, 
internet  sales  reach  $100  billion  by  2003,  an  estimated  $4  billion 
in  sales  taxes  will  go  uncollected.  One  of  the  biggest  problems 
policy  makers  will  have  to  address  is  how  an  internet  sales  tax,  if 
it  is  implemented,  will  be  levied  and  who  will  collect  it.  A  recent 
study  by  Ernst  &  Young  LLP's  Economic  Consulting  and  Quan- 


titative Analysis  Group  suggests  that  companies  that  collect  sales  s 
taxes  from  multiple  jurisdictions  spend  nearly  as  much  on  col-  i; 
lecting  taxes  as  they  receive.  Moreover,  internet  taxes  are  unpop-  j  : 
ular  in  Congress,  and  recent  polls  indicate  that  American  ,  , 
consumers  want  electronic  commerce  to  remain  tax-free.  [  i 

internationally,  in  May  1998.  the  WTO  agreed  to  a  2-year  j  |  il 
standstill  on  the  imposition  of  duties  on  goods  and  services  that  •  ■ 
are  delivered  electronically.  The  standstill  does  not  apply  to  | 
transactions  in  which  goods  and  services  are  ordered  electroni-  r  ( 
cally  and  are  delivered  by  normal  mechanisms.  The  United  - 
States  suppt)rts  the  extension  of  the  moratorium  and  hopes  to  ,  :« 
make  it  permanent.  J 

iff 

Jurisdiction  and  Consumer  Protection.    One  of  the  most  vex-  '  n 
ing  problems  related  to  the  internet  and  electronic  commerce  is  '  | 
the  issue  of  jurisdiction.  The  internet  has  no  geographic  borders  .  ji 
and  challenges  the  generally  accepted  notion  of  jurisdiction,  ■  ;* 
since  no  single  government  or  entity  controls  it.  This  is  especially  ;  , ;« 
troublesome  in  regard  to  traditional  consumer  protection  laws,  i  i  il 
Clearly,  existing  concepts  of  jurisdiction  do  not  fit  today's  elec-  j  ii 
tionic  environment,  especially  when  buyers  and  sellers  live  in  d  i  si 
different  countries  and  complete  transactions  directly  on-line,  f  o 
The  prevailing  legal  precedent  that  appears  to  work  best  in  the  I  ';i 
absence  of  a  specific  contract  that  clearly  designates  the  applica-  '  !  m 
ble  law  and  forum  or  a  new  body  of  jurisprudence  is  the  notion  of    i  a 
"country  of  origin,"  which  states  that  the  applicable  law  applies  ! 
to  the  country  in  which  the  party  fulfilling  the  contract  resides.  In  ■  :i 
the  on-line  environment,  that  would  mean  the  seller.  ■  i 

A  draft  regulation  by  the  European  Commission  to  amend  j  a 
the  Brussels  Conventiim,  which  covers  civil  and  commercial  8  i  "is 
matters,  including  consumer  protection  rules,  would  allow  the  t; 
buyer  to  seek  redress  in  the  buyer's  country  ol'  residence  in  4]  ii 
cases  of  disputes  involving  international  contracts  that  were  iyi  i 
transacted  on-line.  The  implications  of  this  draft  regulation  are  y.  i  >; 
enormous  for  electronic  commerce  and  Web-based  merchants.  | 
Critics  charge  that  it  would  treat  all  Web  sites  as  cross-border  ^  ft 
advertising  and  a  form  of  active  solicitation.  They  claim  that  it  1  ij 
would  require  businesses  that  sell  on-line  to  be  familiar  with  the  '  i  i'l 
consumer  protection  laws  of  all  18  European  Union  countries,  i  | 
as  well  as  the  myriad  state  and  local  regulations.  Opponents  '  J  a 
state  that  the  regulation  could  stitle  practical  and  nonregulatory  ■  I 
solutions  that  provide  consumers  with  more  protection.  (n 

The  use  of  robust  encryption  technology  is  vital  to  the  future  '<l  it 
of  electronic  commerce.  In  recognition  of  the  realities  of  the  j  »( 
emerging  digital  economy  and  in  support  of  its  development,  '  >; 
the  U.S.  government  made  significant  changes  in  its  export  con-  '  '  ij 
trol  policies  in  January  2000  by  relaxing  government  controls  ^ 
on  the  exportation  of  data  encryptit)n  technology.  The  new  reg-  ' 
Illations  give  U.S.  companies  the  opportunity  to  sell  their  prod-  1 1  j. 
ucts  to  most  end  users  in  global  markets.  Under  the  new  policy,  1 
any  encryption  commodity  or  sofiware,  (including  retail  prod-  «  ,: 
ucts)  of  any  key  length  may  be  exported  under  license  excep-  i  >  i 
tion,  that  is,  without  a  licence,  afier  a  one-time  technical  review.  '  i, 
Commodities  can  be  exported  to  individuals,  commercial  firms,  i  „ 
and  other  nongovernment  end  users  in  any  country  except  Iran,  ;  jj 
Iraq.  Libya.  Syria,  Sudan,  North  Korea,  and  Cuba.  Streamlined  ' 
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post-L'xpoil  reporliiig  ol  any  prodiicl  above  64  hits  will  provide 
the  U.S.  govemmeiit  willi  an  understanding  ol  where  encryp- 
tion is  exported  and  refleel  the  types  of  industry  business  mod- 
els and  dislribution  channels  used.  These  policy  changes  have 
the  practical  eltect  ol  opening  U.S.  encryption  products  to  the 
global  marketplace.  Exports  previously  allowed  only  tor  a  com- 
pany's internal  use  now  can  be  used  for  communication  with 
other  lirms.  supply  chains,  and  customers.  Moreover,  ISPs  can 
use  any  encryption  commodity  or  software  to  provide  services 
to  commercial  firms  and  nongovernment  end  users.  Exports  to 
governments  still  must  be  approved      a  license. 

The  distribution  of  broadband  networks  will  bring  new 
opportunities  to  businesses  and  consumers  and  enable  con- 
sumers to  have  "always-on"  connection  to  the  internet  at  speeds 
100  times  faster  than  those  ol  dial-up  modems.  The  ubiquity  of 
cable  television  makes  it  an  excellent  mechanism  lor  broadband 
internet  access.  However,  mergers  between  long-distance  tele- 
phone operators  (which  operate  as  ISPs)  and  cable  companies 
will  challenge  many  small  ISPs  that  operate  in  niche  market- 
places. At  issue  is  whether  cable  operators  should  be  compelled 
to  offer  high-speed  internet  access  through  their  cable  networks, 
which  they  consider  proprietary,  io  competitors,  that  is,  ISPs. 
Few  markets  in  the  United  States  have  more  than  one  company 
providing  broadband  internet  access,  and  so  consumers  are  lim- 
ited in  their  selection  of  high-speed  ISPs  that  offer  DSL.  By  con- 
trast, dial-up  internet  access  markets  have  many  competitors, 
even  in  small  markets.  In  June  1999.  the  City  of  Portland,  OR, 
ruled  that  AT&T  must  open  access  to  competing  ISPs.  The  city's 
decision  was  upheld  by  a  federal  court,  and  an  appeal  is  pending. 
The  key  issue  is  whether  cable  access  should  be  determined  by 
local  officials  or  federal  regulators.  The  Federal  Communica- 
tions Commission  (FCC),  which  has  jurisdiction  over  national 
telecommunications  policy,  has  not  resolved  how  to  determine 
internet  access  via  cable  modems. 

Global  Market  Trends 

While  the  United  States  clearly  has  had  the  lead  in  the  adoption 
of  internet  and  electronic  commerce,  that  position  will  erode. 
Through  1999.  the  United  States  was  responsible  for  three- 
quarters  of  the  total  electronic  commerce  revenues  generated  in 
the  world,  and  it  still  has  a  significant  lead  in  the  development 
of  internet  and  electronic  commerce  applications.  A  conlluence 
of  government  policies  and  agreements  and  commercial  devel- 
opments will  cause  western  Europe  and  the  Asia-Pacitlc  region 
to  experience  strong  growth  in  internet  use  and  electiDuic  com- 
merce over  the  next  5  years.  Latin  America  and  central  and  east- 
ern Europe  will  trail  because  of  low  per  capita  incomes, 
inadequate  infrastructure,  and  low  internet  and  PC  penetration 
rates  (see  Tables  28-20  and  28-2 1 ). 

Western  Europe.    Europe  has  a  population  ot  more  than  320 
million  and  a  single  market  that  generates  $7  trillion  in  gross 
domestic  product  (GDP),  second  only  to  the  United  States, 
i  Europe  has  the  potential  to  be  the  next  big  market  for  internet 
!i  commerce  because  of  its  advanced  economies  and  infrastruc- 
i  ture.  In  addition,  with  the  implementation  of  a  common  cur- 


TABLE  28-20:  Worldwide  Revenue  from  internet 
Commerce 

(billions  of  dollars  except  as  noted) 


Cotiipound  Annual  Growth 


Region 

1998 

2003 

Rate  98  03,  % 

United  States 

37.25 

707.92 

80 

Western  Europe 

5.61 

430.37 

138 

Japan 

1.98 

44.94 

87 

Asia-Pacific  (excluding  Japan) 

0.72 

32.59 

109 

Rest  of  world 

1.41 

53.02 

107 

Source:  International  Data  Corporation 


rency,  the  Euro,  businesses  should  find  it  more  efficient  to  oper- 
ate in  Europe.  The  IDC  estimates  that  at  the  end  of  1998,  there 
were  approximately  41  million  internet  users  in  western 
Europe.  That  number  is  expected  to  increase  to  nearly  170  mil- 
lion by  2003.  IDC  estimates  that  western  Europe's  internet 
commerce  will  grow  from  $5.6  billion  in  1998  to  more  than 
$430  billion  by  2003,  a  CAGR  of  138  percent. 

Although  the  use  of  intranets  and  extranets  is  on  the  rise  and  a 
signitlcant  number  of  PCs  have  been  sold  in  Europe,  the  whole- 
sale adoption  of  electronic  commerce  by  European  consumers 
and  businesses  is  still  I  to  2  years  behind  that  in  the  United  States. 
For  a  variety  of  reasons,  the  internet  and  electronic  commerce 
will  grow  unevenly  and  in  clusters  in  Europe.  With  the  highest 
internet  penetration  rate  in  the  world,  the  Nordic  countries  were 
the  fust  to  develop  an  on-line  market  through  their  early  adoption 
of  internet  services  via  mobile  phones.  However,  their  small  pop- 
ulation base  will  hinder  their  market  growth.  The  area  that 
promises  the  greatest  growth  rate  and  contains  the  biggest  mar- 
kets will  be  the  United  Kingdom.  Germany,  and  the  Benelux 
nations.  Another  factor  pushing  the  development  of  the  internet 
and  electronic  commerce  is  free  internet  access.  A  number  of 
companies,  including  AOL  UK,  recently  adopted  a  new  business 
model  that  provides  subscription-free  internet  access  to  increase 
the  number  of  users.  A  factor  influencing  the  growth  of  internet 
commerce  in  Germany  and  the  United  Kingdom  is  the  increase 
in  mergers  and  acquisitions  (M&A)  such  as  the  one  between 
Daimler-Benz  and  the  Chrysler  Corporation.  U.S.  companies  gen- 


TABLE  28-21:  Top  10  Countries  for  Worldwide 
Internet  Traffic  in  1998 


Rank 

Country 

Share,  % 

1 

United  States 

59.4 

2 

Japan 

12.5 

3 

Germany 

4.2 

4 

United  Kingdom 

2.6 

5 

Australia 

1.9 

6 

Canada 

1.9 

7 

Italy 

1.6 

8 

France 

1.5 

9 

Netherlands 

1.3 

10 

Sweden 

1.0 

Rest  of  world 

11.4 

Source:  StatMarket  (www.statmarket.com). 
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erally  are  farther  along  in  the  adoption  of  internet  technologies 
than  European  companies  are.  To  fully  integrate  their  business 
lines.  European  companies  will  need  to  adapt  their  business 
processes  to  reflect  their  U.S.  countcrpail's  lead.  Low  internet 
and  PC  penetration  rates  will  keep  the  southern  European  coun- 
tries such  as  France,  Italy,  and  Greece  behind  (see  Table  28-22). 
One  area  of  significant  growth  potential  for  internet  and  elec- 
tronic commerce  applications  in  western  Europe  is  wireless  con- 
nectivity. Europe  has  a  very  high  rate  of  wireless  phone  use. 
Technological  advances  in  mobile  telecommunications  are  facil- 
itating the  migration  of  internet  and  electronic  commerce  appli- 
cations to  the  wireless  phone. 

The  internet  and  electronic  commerce  face  a  number  of  chal- 
lenges in  western  Europe.  A  factor  that  will  affect  the  internet's 
growth  potential  is  the  slow  pace  of  telecommunications  dereg- 
ulation in  some  countries,  which  can  translate  to  technical 
issues  such  as  bandwidth  shortages.  For  example,  despite  the 
fact  that  the  European  Union  (EU)  is  a  signatory  to  the  WTO 
Basic  Telecommunications  Agreement  and  a  European  Com- 
mission (EC)  Directive  on  Telecommunications  was  imple- 
mented in  1996,  deregulation  has  been  slow  in  many  countries. 
High  internet  access  charges  can  slow  the  rate  of  consumer  use 
of  the  internet.  Some  European  ISPs  have  addressed  this  issue 
by  offering  free  internet  access  to  increase  their  customer  base. 
They  generate  revenue  by  sharing  local  call  charges  with  the 
telecom  carrier  and  through  advertising.  FreeServe,  the  largest 
ISP  in  the  United  Kingdom,  recently  announced  a  service  that 
will  enable  users  to  accumulate  up  to  10  hours  of  free  internet 
access  a  month,  depending  on  the  amount  of  national  and  inter- 
national phone  calls  they  make.  AOL  UK  introduced  flat-rate 
pricing  of  1.6.^  cents  per  minute  for  its  600, ()()()  subscribers  by 
connecting  them  to  a  toll-free  number.  Subscribers  still  pay  a 
fee  of  approximately  $I6.4.'S  a  month. 

Asia-Pacific  Region.  With  over  half  the  world's  population, 
the  Asia-Pacific  region  has  enormous  growth  potential  for  the 
internet  and  electronic  commerce.  Some  observers  argue  that  the 
recent  financial  crisis  necessitated  a  new  approach  to  conducting 

TABLE  28-22:    Western  European  Internet 
Usage  in  1998 


Country 

Percent  of  Population 

Finland 

31.0 

Sweden 

28.0 

Norway 

23.0 

Denmark 

22.6 

Netherlands 

19.6 

United  Kingdom 

15.1 

Switzerland 

14.4 

Germany 

12.4 

Ireland 

fl.6 

Belgium 

7.7 

France 

6.9 

Italy 

5.4 

Spain 

5.1 

Portugal 

4.7 

Greece 

2.6 

Source:  International  Data  Corporation. 
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business,  including  the  use  of  the  internet.  Businesses  in  that 
region  are  beginning  to  realize  significant  benefits  from  operating 
cost  reductions  and  returns  on  investments  resulting  from  the  use 
of  the  internet  and  electronic  commerce  technologies.  Fueled  in 
part  by  falling  PC  prices,  internet  use  in  the  Asia-Pacific  region 
(excluding  Japan)  is  expected  to  grow  from  approximately  10 
million  users  in  1998  to  some  48  million  in  2003.  The  electronic 
commerce  market  will  grow  from  $700  million  in  1998  to  more 
than  $.^2  billion  in  2003.  Two  other  factors  that  are  influencing 
the  projected  growth  of  the  internet  in  this  region  are  telecommu- 
nications liberalization  as  a  result  of  the  WTO  Basic  Telecom- 
munications Agreement  and  the  Information  Technology 
Agreement  reducing  duties  to  zero  on  IT  equipment  imports,  of 
which  most  Asia-Pacific  countries  are  signatories. 

Australia.  China,  and  Japan  are  projected  to  experience  the 
greatest  growth  in  internet  and  electronic  commerce  opportuni- 
ties, although  in  different  ways.  Japan  has  the  biggest  economy 
in  the  region,  second  only  to  that  of  the  United  States  world- 
wide. However,  it  is  just  starting  to  show  signs  of  sustained  eco- 
nomic growth  after  a  prolonged  recession.  With  per  capita 
income  rates  similar  to  those  in  the  United  States,  a  high  PC 
penetration  rate,  and  an  internet  population  expected  to  grow 
from  10.2  million  in  1998  to  47  million  in  2003.  Japan  probably 
will  lead  the  region's  growth.  IDC  estimates  that  Japanese  inter- 
net users  will  generate  nearly  $4.5  billion  in  electronic  com- 
merce revenues  by  the  year  2003.  However,  high  internet  access 
charges,  lack  of  access  to  broadband  technologies,  and  the  lack 
of  a  standardized  payments  system  will  hinder  growth  beyond 
those  estimates.  Although  recent  developments  suggest  that  the 
government  of  Japan  and  the  Ministry  of  Posts  and  Telecom- 
munications may  introduce  flat-rate  internet  access,  charges  for 
unlimited  internet  access  would  still  be  more  than  three  times 
higher  than  the  U.S.  rate.  Nippon  Telegraph  and  Telephone 
(NTT),  the  leading  national  telecommunications  firm,  contin- 
ues to  strongly  support  ISDN,  although  technologies  such  as 
DSL  offer  better  performance.  Because  of  NTT's  decision  to 
encourage  the  use  of  competing  technologies  such  as  ISDN, 
DSL  probably  will  not  be  available  in  the  near  term.  Internet 
access  through  cable  modems  is  a  weak  option  because  of  the 
low  penetration  of  cable  television  in  that  country. 

It  is  impossible  to  look  at  the  Asia-Pacific  region  without 
thinking  about  the  Chinese  market.  With  nearly  one-quarter  of 
the  world's  population  and  a  sizable  but  underdeveloped  econ- 
omy, China  is  an  attractive  market.  China  has  several  large  met- 
ropolitan populations  and  a  technically  competent  workforce, 
and  the  number  of  PCs  and  Web  users  is  growing  daily.  How- 
ever, China  still  must  resolve  .several  issues  to  foster  the  growth 
of  electronic  commerce.  For  example,  foreign  ownership  of 
Chinese  ISPs  remains  illegal,  and  the  status  of  foreign  invest-, 
ment  in  companies  that  provide  internet  content  and  services 
remains  an  open  question.  The  other  major  challenge  electronic, 
commerce  faces  is  that  China  remains  a  cash-oriented  society,- 
with  few  people  using  credit  cards. 

By  almost  any  measure.  Australia  leads  the  Asia-Pacific 
region  in  adapting  to  the  emerging  digital  economy.  Nearly  one- 
third  of  Australia's  18  million  people  (5.1  million)  are  internet' 


users,  and  even  more  impressive  is  the  number  ol  Australian 
luisinessos  that  use  the  internet.  From  to  1^)99,  the  number 
of  business  Web  sites  that  were  hosted  by  ISPs  doubled  to 
4S,()()(),  and  more  than  50. ()()()  Australian  eompanies  have  their 
Web  sites  in-house.  Moreover.  Australia  has  a  very  eompetitive 
I'  P  market,  with  more  than  640  ISPs  in  business.  The  two 
largest  ISPs,  O/Rmail  and  Telstra,  control  almost  half  the  mar- 
ket. Australian  consumers  are  gravitating  to  the  internet  as  well, 
j  According  to  one  study,  nearly  66  percent  ot  Australian  internet 
I  users  shop  on-line,  and  they  spent  over  $88.2  million  on-line  in 
IW8.  The  Australian  government  recogni/ed  the  potential  oi' 
electronic  commerce  by  drafting  an  electronic  commerce  bill 
that  would,  among  other  things,  recogni/e  the  validity  ol"  elec- 
tronic commerce  communications  and  on-line  transactions  and 
ensure  that  electronic  communications  compoil  with  existing 
i  off-line  requirements  such  as  the  requirement  for  signatures.  The 
bill  also  will  validate  electronic  contracts  and  provide  specific 
rules  to  govern  electronic  communications. 

Singapore  is  positioning  itself  as  the  internet  and  electronic 
j  commerce  gateway  for  southeast  Asia,  hi  addition  to  its  having 
I  perhaps  the  best  infrastructure  and  telecommunications  system 
in  southeast  Asia,  over  the  past  year,  Singapore's  government 
made  several  significant  policy  changes  in  an  effort  to  capitalize 
on  the  potential  of  electronic  commerce.  The  government  iden- 
tified the  internet  as  a  priority  and  implemented  a  plan  to  provide 
the  entire  nation  with  high-speed  access.  It  also  overturned  a  ban 
on  home  offices  so  that  Singaporeans  can  now  work  out  of  their 
homes  and  rela.xed  a  number  of  restrictive  censt)rship  laws, 
including  some  that  affect  ISPs.  The  impact  of  these  policies  is 
being  realized.  Electronic  commerce  transactions  were  expected 
to  increase  25  percent  by  the  end  of  1999  to  reach  nearly  $750 
million,  of  which  99  percent  were  B2B  transactions. 
'         India  is  another  country  whose  government  has  recognized 
the  enormous  potential  of  the  internet  and  electronic  commerce, 
i  I  India  has  the  largest  number  of  English-speaking  citizens  out- 
'     side  the  United  States  and  a  highly  educated  and  technically 
competent,  growing  middle  class.  Through  a  number  of  policy 
t     initiatives  and  international  agreements,  successive  Indian  gov- 
e     emnients  have  appeared  to  be  committed  to  opening  the  IT  sec- 
tor to  foreign  imports  and  investment.  The  emergence  of  the 
il     internet  as  a  medium  to  conduct  business  is  also  a  factor  in  these 
if    policy  initiatives.  IT  investment  grew  26  percent  in  1998.  Fur- 
1-     thermore,  according  to  IDC.  India's  IT  investment  will  continue 
t-     to  increase  well  into  the  next  century,  especially  in  regard  to 
e.     PCs.  IDC  expects  PCs  to  experience  a  compound  growth  rate  of 
33.6  percent  through  2003.  Price  reductions  are  fueling  much  of 
Ik    this  growth.  In  addition,  foreign  investment  in  the  ISP  .sector  has 
i  I  been  liberalized,  although  foreign  ownership  is  limited  to  49 
;l-  I  percent.  The  biggest  challenge  facing  the  internet  sector  is 
es  j  telecommunications  liberalization.  Although  India  is  a  member 
lie  I  of  the  1998  WTO  Agreement  on  Basic  Telecommunications,  the 
t),  i  government  did  not  accept  the  procompetitive  regulatory  princi- 
i|  pies  in  total  and  agreed  to  only  a  25  percent  share  of  foreign 
fic  j  ownership  despite  the  fact  that  existing  basic  and  cellular  joint 
le-  I'  ventures  are  allowed  at  49  percent. 

One  area  that  cannot  be  overlooked  in  the  Asia-Pacific 


region  is  television.  There  are  more  than  I  10  million  cable  tele- 
vision subscribers  in  Asia,  and  countries  such  as  Singapore  and 
Hong  Kong  are  increasingly  focusing  on  cable  television  net- 
works to  provide  internet  services. 

Duaine  A.  Priestley,  Office  of  Computers  and  Business  Hc|uip- 
ment,  (202)  482-0397,  Octt)ber  1999. 
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SPACE  COMMERCE 
Economic  and  Trade  Trends 
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space  Commerce 

INDUSTRY  DEFINITION  Space  commerce  consists  of  a  number  of 
major  areas,  six  of  which  are  covered  in  this  chapter:  commercial  space 
launch  vehicles  and  launch  services,  satellite  communications  systems,  satel- 
lite communications  services,  satellite  remote  sensing  services,  space  insur- 
ance, and  noncommercial  activities  that  relate  to  future  commercial  prospects. 
Included  in  the  noncommercial  activities  category  are  emerging  applications 
such  as  microgravity  research  and  manufacturing,  solar  power  activities, 
waste  removal,  space  infrastructure,  and  less  developed  sectors  such  as  space 
tourism. 

Satellite  communications  systems  can  be  divided  into  two  categories:  the 
space  and  ground  segments.  The  space  segment  includes  satellite  and  satellite 
subsystems  that  are  placed  in  orbit  around  the  earth;  the  ground  segment 
includes  equipment  used  to  receive  and/or  transmit  signals  to  satellites  in  orbit 
and  consists  of  everything  from  large  earth  stations  to  small  dishes  used  to 
receive  satellite-delivered  television.  Satellite  communications  services 
include  one-  and  two-way  delivery  of  voice,  video,  and  data  via  satellite, 
including  international  phone  calls,  broadcasting,  and  enhanced  data  services, 
to  discrete  geographic  locations.  Fixed  satellite  services  (FSS)  refer  to  broad- 
casting, data  transmission,  and  telephony  using  fixed  earth  stations,  while 
mobile  satellite  services  (MSS)  utilize  mobile  receivers,  such  as  cellular-size 
phones,  that  can  receive  and  transmit  satellite  signals. 


GLOBAL  TRENDS 


The  leading  competitors  in  the  commercial  space  market  are  gen- 
erally countries  that  have  had  a  strong  historical  interest  in  space: 
the  United  States.  France  and  other  European  nations,  Russia  and 
Ukraine,  China,  and  more  recently  Japan  and  Canada.  These 
countries  have  developed  the  ability  to  manufacture,  operate,  and 
launch  communications  satellites  and,  in  most  cases,  remote 
sensing  satellites. 

There  were  approximately  200  commercial  communications 
satellites  in  geosynchronous  earth  orbit  (GEO)  in  April  1999, 
with  another  56  GEO  satellites  on  order.  The  number  of  GEO 
contracts  signed  annually  has  declined  from  a  peak  of  36  in 
1996.  In  1998,  31  commercial  satellites  were  ordered,  although 
it  remains  to  be  seen  how  many  of  tho.se  satellites  actually  will 
be  produced.  However,  1998  proved  to  be  a  difficult  year  for 
satellite  manufacturers.  There  were  a  number  of  in-orbit  satel- 
lite anomalies  or  failures  that  led  manufacturers  to  delay  satel- 


lite production  schedules  and  place  more  of  an  emphasis  on 
quality  control  in  the  production  process. 

Euroconsult  predicts  that  108.7  million  earth  stations  will  be 
sold  in  2006,  with  revenues  of  $46  billion.  The  growth  in  this 
market  can  be  attributed  to  several  factors,  including  technolog- 
ical improvements  that  have  led  to  smaller,  less  expensive,  and 
more  sophisticated  equipment:  global  deregulation;  and  new 
satellite  applications  that  have  translated  into  higher  demand 
for  equipment  to  utilize  satellite  technology.  Ground  equipment 
sales  will  continue  to  be  driven  by  strong  growth  in  very  small 
aperture  terminal  (VSAT)  and  direct  broadcast  satellite  (DBS) 
services  in  developed  regions,  while  demand  for  large  earth  sta- 
tions for  telecommunications  services  will  continue  to  grow  in 
developing  areas.  While  the  space  segment  will  continue  to 
receive  most  of  the  attention,  the  earth  station  market  is  critical 
to  the  success  of  the  overall  uidustry. 

The  landscape  of  the  international  satellite  services  sector  con- 
tinues to  change  as  two  of  the  major  international  treaty  satellite 
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services  organi/.ations— INMARSAT  and  INTELSAT— under- 
take privatization  efforts.  INMARSAT  was  privatized  in  April 
1^99,  and  INTELSAT  plans  to  privatize  fully  in  2001.  It  is 
thought  that  these  newly  privatized  entities  will  be  better  suited  to 
compete  with  the  other  private  sector  international  satellite  com- 
panies that  have  emerged  in  the  last  1 0  years.  The  regulatory  envi- 
ronment for  satellite  services  continues  to  improve  as  47  countries 
implement  commitments  made  under  the  World  Trade  Organiza- 
tion (WTO)  Agreement  on  Basic  relecommunications.  The 
United  States  alst)  has  signed  a  number  of  bilateral  satellite  ser- 
vices agreemenis  with  countries  such  as  Mexico  and  Argentina  to 
ensure  access  to  those  markets.  Direct  broadcast  salellite  services 
continue  to  thrive  in  Europe,  Latin  America,  and  the  Asia-Pacitic 
region.  In  some  cases.  U.S.  companies  have  made  significant 
inroads  in  foreign  countries,  such  as  Hughes's  DIREC  I'V  .lapan 
and  Gala.xy  Latin  America.  New  satellite-delivered  telephony  ser- 
vices were  expected  to  grow  as  Iridium  restructured  and  Cilobal- 
slar  prepaieti  to  launch  service  in  October  1999. 

These  new  low  earth  orbit  (LEO)  communications  systems 
will  encourage  growing  demand  for  commercial  launches  in  the 
next  several  years,  with  only  a  slight  dip  in  dcmaiul  around  2001 
before  the  launch  of  two  major  LEO  systems.  Skybridge  and 
Teledesic.  European  and  U.S.  providers  are  operating  at  or  near 
capacity  and  arc  sold  out  until  2001.  The  currciil  trend  is  to 
launch  groups  of  satellites,  or  at  least  two  satellites  at  a  time,  to 
lower  costs.  For  LEO  systems,  the  main  requirement  is  to  gel  all 
the  system's  satellites  in  orbit  as  fast  as  possible.  Many  countries 
and  companies  are  examining  reusable  concepts  to  meet  this 
demand,  but  these  developments  will  not  be  available  in  the  near 
term,  in  the  long  run.  new  reusable  vehicles  will  icquire  addi- 
tional personnel,  inlrastructure,  and  legal  guidance.  Other  cre- 
ative atlem|ils  to  address  this  market  through  lower-cost  vehicles 
will  continue  in  both  the  public  and  private  sectors.  However, 
llnancing  is  not  readily  available  lor  this  type  of  high-risk  project, 
and  so  the  future  of  these  reusable  vehicles  is  undetermined. 
LIntil  reusables  are  fully  de\  elopetl,  upgi  ailed  versions  of  existing 
launch  vehicles  and  continued  cooperation  and  globalization 
between  western  and  former  Son  iel  countries  will  ha\e  to  meet 
the  demanil. 

In  19tJS.  there  was  a  global  decline  of  about  I  1  percent  from 
1997  in  commercial  launch  revenues  because  of  increased  diffi- 
culty obtaining  export  licenses  for  U.S.  satellites  launched  from 
foreign  countries,  political  uncertainty,  the  Asian  financial  crisis, 
and  postponcil  launches  caused  by  satellite  maiuilaeturing  delays. 
Several  t)f  these  problems  occurred  in  1999  as  well,  including  the 
aftereffects  of  the  Asian  financial  crisis,  as  canceled  programs 
have  not  yet  been  restarted.  In  addition,  a  string  of  failures  in 
1998-1999  and  satellite  maiuifacluring  delays  have  reduced  the 
overall  number  of  launches  but  will  encourage  greater  reliability 
and  quality  checks  at  least  in  the  short  term.  This  should  start  a 
trend  toward  increased  reliability.  As  a  result  of  the  size  and  func- 
tions of  satellites,  large,  heavy  payloads  will  grow  larger  while 
LEO  payloads  will  get  smaller,  creating  grov,  ih  at  both  ends  of  the 
launch  market.  Smaller  LEO  satellites  will  be  launched  several  at 
a  time,  encouraging  growth  in  the  middle  to  heavy  end  of  the 
launch  market. 


Europe  has  invested  around  $  1 0  billion  to  develop  the  Ariane 
.S,  and  \he  United  States  has  developed  the  Evolved  Expendable  i 
Launch  Vehicle  (EELV).  In  the  future,  the  industry  will  need  to  '  i 
consolidate  further  domestically  and  work  jointly  with  interna-  i  i 
tional  partners  to  provide  funding  for  major  projects,  improve 
performance,  reduce  costs,  and  pursue  global  markets  for  prqj-  I  ( 
ects  such  as  large  launch  vehicles,  reusable  launchers,  and  satel-  , 
lite  communications  systems.  , 

A  main  source  of  interest,  especially  at  the  United  Nations's  •  < 
LINISPACE  3  conference  in  July  1999.  has  been  the  challenge 
of  bringing  the  benefits  of  space  to  developing  countries  around  i 
the  world.  Through  programs  such  as  telecommunications  and  , 
remote  sensing,  it  is  believed  that  developing  countries  can 
improve  their  quality  of  life.  Many  nations  have  made  a  com-  i] 
mitmenl  to  achieving  this  goal,  but  no  specific  programs  have  i.i  ( 
been  created  to  address  it. 

DOMESTIC  TRENDS 


The  Linited  States  dominates  the  world  satellite  manufacturing  J 
industry  in  large  satellites  and  is  also  very  competitive  in  the  v 
manufacture  of  new  smaller  satellites  that  will  provide  a  variety 
of  new  satellite  services.  Hughes  Space  and  Communications, 
Lockheed  Martin  Telecommunications,  and  Space  Systems/ 1 
Loral  are  currently  the  top  three  manufacturers  of  traditionalj 
commercial  communications  satellites.  U.S.  manufacturers  are': 
lacing  serious  competition  from  newly  consolidated  satellite  J 
companies  in  Europe  and  up-and-coming  manufacturers  in,] 
Japan  and  are  subject  to  government  export  controls.  U.S.  com-] 
panics  also  are  active  in  the  manufacture  of  smaller  satellites,! 
including  Motorola,  Boeing,  Orbital  Sciences,  Spectrum  Astro,  = 
and  TRW.  These  relatively  new,  smaller  .satellites  are  being  usedj 
to  provide  satellite  messaging  and  .satellite  telephony  .services.  : 

U.S.  comjianies  such  as  Hughes  Network  Systems  and  Scien-^ 
title  Atlanta  are  strcing  in  the  market  for  large  eailh  stations  andJ 
VSAT  e(.|uipment,  while  companies  in  Asia  and  Europe  tend  toj 
excel  in  the  manulaclure  of  consumer  electronics  products  such) 
as  small  satellite  television  dish  receivers  and  receivers  for  satel- 
lite telephony.  In  1 998,  there  was  a  tremendous  amount  of  mergeri 
and  consolidation  activity  in  the  earth  station  industry.  Thesci 
mergers  reflect  a  trend  toward  product  integration  and  efforts  tO  :  i , 
enter  overseas  markets. 

Growth  in  the  satellite  services  sector  has  been  driven  by    j  . 
satellite  television,  mobile  satellite  data,  VSAT,  and  Global  Posi- 
tioning System  (GPS)  services.  Revenues  from  mobile  satellite 
services  did  not  increase  as  rapidly  as  anticipated  as  Iridium  initi- 
ated service  later  than  expected  and  had  diftlculty  attracting  sub-> 
scribers.  U.S.  domestic  providers  of  fixed  satellite  services  (ESS) 
include  COMSAT,  PanAmSat,  Loral  Skynet.  GE  American]  'I 
Communications,  and  Columbia  Communications  Coiporation. 
Although  ESS  traditionally  have  accounted  for  the  majority  ofi  I 
satellite  service  revenues,  new  mobile  services  are  expected  to    i  j 
generate  a  significant  portion  of  future  earnings. 

The  United  States  saw  a  decline  in  launch  revenues  of  about  3 
percent  from  1997  to  1998.  Launch  revenues  were  $6.9  billion  iv'< 


29-2    U.S.  Industry  &  Trade  Outlook  2000 


19%,  with  the  D.S.  shiirc  equal  to46.4  percent;  in  1997.  tiie  llginc 
was  $7.9  billion,  with  the  U..S.  share  equal  to  4.'S.6  percent;  and  hi 
1998,  il  was  $7  billion,  with  the  U.S.  share  equal  to  50  percent. 
While  most  basic  rocket  technt)logy  is  approximately  20  to  .^0 
years  old,  the  U.S.  industry  is  .searching  for  ways  to  improve  per- 
fonnanee,  reduce  the  time  between  launches,  and  reduce  costs.  In 
an  attempt  to  meet  commercial  demand,  substantial  investments 
have  been  made  to  iniprcwe  the  performance  of  existing  commer- 
cial vehicles  and  develop  less  expensive  reusable  vehicles.  In 
addition,  U.S.  firms  continue  to  explore  international  ventures, 
especially  with  Russia  and  Ukraine.  Becau.se  of  the  growing 
demand  for  commercial  launches,  there  is  also  a  need  to  upgrade 
launch  range  infrastructuie.  Most  commercial  launch  providers 
have  been  operating  at  or  near  capacity  for  several  years,  and 
launches  are  sold  out  into  2001 .  Additional  discoveries  about  the 
usefulness  of  microgravity  Ibr  scientific  research  and  the  develop- 
ment of  pharmaceuticals,  semiconductors,  and  new  materials  are 
driving  the  demand  for  the  commercialization  of  space  as.sets. 
Growing  applications  tor  remotely  sensed  images  are  pushing 
software  manufacturers  to  design  new  and  better  programs  that 
can  quickly  provide  customers  with  value-added,  easily  under- 
stood images. 

INDUSTRY  AND  TRADE  PROJECTIONS 
FOR  THE  NEXT  1  AND  5  YEARS 


The  United  States  will  continue  to  dommate  the  market  for 
large  GEO  satellites  in  2000,  although  further  consolidation  in 
Europe  may  create  increased  competition  in  the  longer  term. 
Orders  for  GEO  satellites  will  remain  at  an  average  of  about  .^0 
per  year,  while  contracts  for  new  and  next-generation  small 
I ,   satellites  may  not  meet  previous  expectations  as  initial  diftlcul- 
|,  ties  in  the  mobik  satellites  services  sector  have  weakened  the 
■  ■  prospects  for  future  systems.  In  the  next  5  years,  an  increase  in 
the  manufacture  of  smaller  satellites  for  use  in  both  voice  and 
'j   data  systems  most  likely  will  balance  out  any  potential  down- 
1    turns  in  the  growth  of  the  GEO  satellite  manufacturing  market. 

While  growth  in  the  satellite  ground  equipment  market  is 
'  solid,  competition  is  intensifying  among  manufacturers  of  this 
f  equipment.  This  intense  competition  is  driving  manufacturers  to 
5  lower  prices  while  improving  features  and  performance,  differen- 
tiate and  continually  redevelop  products,  and  tolerate  low  profit 
'1  margins.  In  the  early  1990s,  U.S.  manufacturers  retained  a  large 
i-  share  of  the  world  market  for  most  satellite  ground  segments,  but 
K  I  that  share  has  decreased  as  competition  from  .lapan  and  Europe 
i-  I  has  become  more  intense.  As  the  industry  has  grown,  so  has  the 
b-  I  number  of  competitors.  The  ground  segment  will  retain  its  cui  - 
Sl  •  rent  growth  rate  or  grow  slightly  in  2000,  and  is  expected  to 
an  I  remain  steady  over  the  next  5  years. 

«!•  The  satellite  services  market  will  continue  to  be  one  of  the 
of  ,  fastest-growing  segments  in  the  industry,  driven  by  growth  in 
B  I  satellite  television,  satellite  messaging,  VSAT,  and  GPS  services. 

j  Although  Iridium's  service  did  not  meet  expectations  in  1999, 
i'    Globalstar  may  prove  that  there  is  a  market  for  satellite-delivered 
mobile  telephone  services.  Satellite  mes.saging  services  are  likely 


to  see  substantial  growth  as  OKBGOMM  expands  its  customer 
base  and  other  providers  come  on-line  in  2001.  Most  observers 
expect  that  satellite  radio  and  satellite  broadband  will  add  sub- 
stantial growth  to  the  satellite  services  market  when  those  ser- 
vices are  launched  in  the  20()l-.20()2  period.  In  terms  of  revenues, 
satellite  services  grew  substantially  from  1997  to  199S.  and  that 
rapid  rate  of  growth  should  continue  in  the  year  2000.  Over  the 
next  ."S  years,  the  satellite  services  sector  will  continue  to  demon- 
strate significant  growth  as  new  services  are  launched. 

U.S.  industry  reports  that  export  controls  will  continue  to 
cause  delays  in  the  year  2000  in  shipping  satellites  to  other 
nations  for  launch.  This  will  maintain  the  delay  in  satellite 
launches  that  began  in  199X.  In  addition  to  inhibiting  U.S.  satel- 
lite customers  from  choosing  foreign  launches,  they  may  steer 
foreign  customers  away  from  U.S.  satellite  manufacturers  in  an 
attempt  to  avoid  the  cumbersome  export  licensing  process.  These 
problems  will  continue  until  the  U.S.  State  Department  is  better 
stalled  to  handle  the  large  number  of  export  license  applications 
and/or  export  licensing  application  processes  are  improved. 

The  launch  market  is  expected  to  remain  robust  because  the 
launch  manifests  will  remain  fully  booked.  GEO  launches  are 
exjiected  to  remain  steady,  with  LEO  launches  adding  to  the  mar- 
ket, as  they  have  for  the  last  2  or  }  years.  With  new  vehicles  being 
developed,  a  chance  of  oversupply  in  the  launch  market  exists  in 
a  few  years.  Many  of  these  vehicles  are  being  developed  on  the 
basis  of  encoui  aging  market  projections  that  show  that  launches 
could  increase  to  40  per  year  in  the  next  decade,  up  from  ?i4  in 
I99S.  In  addition,  with  higher-capacity  vehicles  being  built,  the 
number  of  multiple  satellite  launches  will  increase.  If  new  vehi- 
cles enter  the  market,  the  costs  of  launching  could  decline,  but 
because  of  the  need  to  recover  high  development  costs,  it  is 
unlikely  that  this  will  happen. 

As  Figures  29-1  and  29-2  demonstrate,  the  United  States 
maintains  a  higher  percentage  of  market  share  for  launches  than 
for  actual  payloads  launched.  This  is  due  to  the  ability  i)f  Ari- 
anespace  to  launch  more  than  one  payload  at  a  time  to  GEO.  In 
addition.  Table  29-1  shows  that  while  the  United  States  has 
made  a  steady  number  of  launches  to  GEO  over  the  past  few 
years,  the  overall  market  has  increased,  causing  the  GEO  mar- 
ket share  of  the  United  States  to  decline. 

Revenues  from  sales  of  remote  sensing  imagery  will  increase 
as  more  systems  are  launched,  making  more  images  commer- 
cially available.  Segments  of  this  market  will  compete  directly 
with  the  aerial  photography  market,  which  probably  will  lose 
revenue.  Space  insurance  providers  are  facing  a  difficult  year 
and  are  likely  to  raise  their  premiums  to  cover  the  los.ses  paid  for 
in  I99S  and  1999.  Because  of  those  losses,  fewer  insurers  are 
covering  this  market;  this  increases  the  risk  to  insurers  and 
forces  them  to  raise  premium  prices  again. 

Prices  for  launch  services  are  expected  to  remain  approxi- 
mately the  same  but  may  shrink  over  time  as  new  competitors 
enter  the  market.  Recouping  development  costs  will  limit  that 
reduction.  Prices  for  remote  sensing  imagery  will  shrink  as 
more  systems  are  launched,  more  applications  for  the  data  are 
found,  and  greater  amounts  of  data  are  purchased.  Value-added 
services  for  interpreting  imagery  also  will  vary  by  application. 
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FIGURE  29-1 

Space  insurance  premiums  may  rise  over  the  next  2  years  as  a 
result  of  the  number  of  recent  launch  failures,  satellite  in-orbit 
failures,  and  manufacturing  delays  that  postpone  the  initial  date 
of  system  operation  and  thus  revenues. 

The  remote  sensing  imagery  market  remains  in  its  early  stages 
but  is  blossoming  with  the  appearance  of  I -meter  resolution 
images  on  the  commercial  market.  Several  high-resolution  sys- 
tems are  planned  for  launch  in  the  next  5  years.  The  number  of 
satellites  developed  will  depend  on  the  demand  for  value-added 
data  images.  The  demand  for  those  images  will  be  directly  related 
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FIGURE  29-2 
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TABLE  29-1:  Commercial  Launches  to 
Geostationary  Transfer  Orbit 


1993 

1994 

1995 

1996 

1997 

1998  \ 

United  States 

4 

4 

6 

8 

7 

7 

Rest  of  world 

6 

10 

11 

13 

17 

12 

fotal 

10 

14 

17 

21 

24 

19 

Source:  U.S.  Department  of  Commerce,  International  Trade  Administration.  1 

i 

to  the  number  of  applications  that  find  a  use  for  these  data  and  : 
whether  the  data  will  be  available  at  a  reasonable  price.  Several 
foreign  providers  have  footholds  in  this  industry,  including  Rus-  j  i 
sia,  India,  and  Canada,  but  U.S.  systems  coming  on-line  should  ^ 
offer  stiff  competition.  ' 

Export  of  U.S.  launch  services  will  increase  as  additional  for-  '  i 
eign  customers  demand  launches  of  their  telecommunications .  i,  ^ 
systems.  The  sale  of  remote  sensing  systems  and  data  from  those  ^  : , 
systems  also  may  increase  U.S.  exports.  However,  this  positive  ■ . 
effect  on  the  trade  balance  may  be  offset  by  increased  U.S.  pur- 1  ^ 
chases  of  foreign  remote  sensing  data.  j' 

Employment  in  the  commercial  space  sector  will  remain  j  ! 
steady  or  increase  as  new  systems  begin  to  provide  commercial  '  i 
services.  Entrepreneurial  launch  ventures  will  increase  employ- , 
ment  in  the  launch  sector.  Employment  in  remote  sensing  will  i  j 
be  centered  on  the  value-added  computer  software  and  data  pro-j  .  ^■ 
cessing  industries,  but  a  slight  increase  will  occur  as  turnkey,  i  ,^ 
remote  sensing  systems  are  sold  internationally.  Employment  \  | 
related  to  programs  such  as  the  Space  Shuttle  will  decrease  as,  .  ^ 
the  ongoing  programs  become  more  efficient  and  cost-effective. 
In  the  near  term,  employment  in  microgravity  experiments  and  ; 
space  research  will  be  concentrated  largely  in  the  public  and 
academic  sectors.  ^ 

LAUNCH  VEHICLES  ;  i 


Launch  vehicles  are  included  in  SIC  376,  guided  missiles  and  j, 
space  vehicles  and  parts.  This  section  covers  the  space  vehi-J 
cles  and  parts  component  (SIC  3761),  space  vehicle  propul-| 

sion  units  and  parts  (SIC  3764),  and  space  launch  vehicle^  '  .  ' 

parts  and  auxiliary  equipment  Guided  missile  parts,  propul-l  ^ 

sion  units,  and  auxiliary  equipment  also  are  included  in  these  1 

SIC  codes  and  are  addressed  in  Chapter  21,  Aerospace.        i  ^  1' 

Global  Trends                                                    '  j  a 

The  cunent  world  leader  in  this  sector  is  the  European  consortium  i  's 

Arianespace,  which  has  set  a  goal  of  increasing  its  geostationary  1  .s, 

transfer  orbit  (GTO)  market  while  capturing  a  significant  portior  |  fj 

of  the  LEO  market.  Arianespace  is  owned  by  49  European  aero-  j  n 

space  and  financial  companies  and  the  French  Space  Agency  i  j  j) 

Centre  National  d" Etudes  Spatiales  (CNES),  which  is  the  larges'  i  i^ 

owner.  In  1998,  Arianespace  orbited  14  satellites  on  10  Ariantl  i  iji 

launchers.  Like  U.S.  launch  providers,  the  producers  of  the  Arianti  jcv; 
4  and  5  are  trying  to  reduce  the  production  cycle  time  to  1 2  month' 

for  the  Ariane  4  and  25  to  30  months  for  the  Ariane  5  to  match  tht  ,1 

production  cycle  of  satellite  manufacturers.  To  do  this,  hugi  ^ 


investments  will  be  reqiiired  even  th()Li<ih  upgrades  in  roekets  and 
laiineh  faeilities  have  already  cost  billions  of  dollars.  Arianespace 
is  slashing  costs  to  maintain  its  50  to  60  percent  market  share 
while  new  vehicles  such  as  Sea  Launch  and  the  Delta  4  begin  ser- 
vice. Ariane  has  ordered  a  second  batch  of  Ariane  5's,  which  are 
expected  to  cost  up  to  40  percent  less  than  the  llrst  batch.  This 
reduced  cost  will  improve  Arianespace's  competitiveness  against 
other  new-to-market  vehicles.  The  Ariane  5  is  expected  to  evolve 
to  carry  up  to  20  metric  tons  tor  LEO  launches  and  eventually  will 
include  an  updated  cryogenic  stage,  increased  propellant  capacity, 
and  a  lighter-weight  stage  structure.  The  new  upper  stage  will  give 
custt)mers  increased  flexibility  because  of  the  reignitable  engine. 
Arianespace  is  planning  to  build  for  an  average  of  eight  Ariane  5 
launches  per  year  by  2002  and  probably  will  extend  the  use  of  the 
Ariane  4  beyond  2002-2003,  as  was  originally  expected.  Ariane- 
space also  is  evaluating  the  development  of  Ariane  4  Lite,  a 
smaller  version  of  the  Ariane  44LP  that  would  launch  small  pay- 
loads  to  GEO,  but  for  a  much  lower  price.  Ariane  believes  that  the 
market  would  support  six  Ariane  4  Lite  launches  a  year.  Ariane's 
backlog  is  approximately  40  GEO  spacecraft  and  one  LEO  con- 
stellation launch  worth  nearly  $4  billion. 

The  year  1999  started  with  13  to  14  missions  scheduled,  with 
3  of  those  missions  on  the  larger  Ariane  5.  The  Ariane  5  success- 
fully completed  its  first  commercial  launch  in  spring  1999. 
Owing  to  satellite  delays,  Arianespace  only  had  eight  launches 
through  August.  As  a  result.  Arianespace  expected  to  match  the 
1998  schedule  by  holding  eight  launches  from  August  to  Decem- 
ber 1999. 

Internationally,  Arianespace  launches  the  Russian  Soyu/ 
vehicle  through  its  Starsem  venture,  which  was  created  in  1996. 
Starsem,  which  also  includes  the  French  satellite  manufacturer 
Aerospatiale,  the  Russian  Space  Agency,  and  two  Russian  tlrms, 
is  considering  launching  the  Soyu/  from  the  European  equator- 
ial launch  site  in  Kourou,  French  Guiana,  as  early  as  2001-2002 
for  added  performance.  The  Soyuz  currently  is  launched  from 
the  Russian  launch  site  in  Kazakhstan  and  is  one  of  the  world's 
most  reliable  vehicles. 

Talk  of  a  consolidated  European  space  company  continues 
with  rumors  about  alliances  between  DaimlerChrysler  Aerospace 
(DASA)  and  Alenia  of  Italy  after  DASA  finalizes  its  merger  with 
Construcciones  Aeronauticas  SA  (CASA)  of  Spain.  Some 
observers  believe  that  these  companies  also  may  be  looking  to  the 
United  States  for  further  alliances,  but  there  are  no  existing  pro- 
posals. 

Europe,  especially  Arianespace  and  CNES.  is  beginning  to 
focus  on  developing  a  reusable  launch  vehicle  to  maintain  its 
position  in  the  commercial  launch  market.  To  master  reusable 
launch  vehicle  (RLV)  technology  on  a  system  level,  Europe  will 
have  to  develop  an  "X-vehicle"  for  testing.  Several  different 
proposals  exist,  but  no  decision  has  been  made  about  which  one 
will  be  funded  and/or  developed. 

Italy  would  like  to  develop  the  Vega  small  launch  vehicle,  but 
I  France  blocked  its  development  in  the  European  Space  Agency 
(ESA)  Ministerial  Summit  held  in  May  1999  by  getting  the  min- 
isters to  postpone  a  decision  on  further  development  until  Octo- 
1  ber  1999.  If  that  program  goes  forward,  Aerospatiale  and  Fiat 


Avio  will  form  the  Vega  Spazio  joint  venture  to  build  and  market 
the  Vega  for  LEO.  Vega  will  be  a  solid-propellant  launch  vehicle 
with  launches  expected  to  cost  approximately  $20  million,  'flic 
companies  expect  to  provide  four  or  live  launches  a  year. 

Overall,  the  ESA  Ministerial  Summit  reduced  budgets  and 
directed  the  ESA  nations  to  continue  their  reorganizational  efforts. 
ESA  approved  90  percent  of  the  requested  amount  for  further 
development  of  the  Ariane  .S,  Europe's  largest  launch  vehicle.  A 
total  of  $708.6  million  was  allocated  for  the  Living  Planet  remote 
sensing  program,  and  $359.1  million  was  allocated  for  the  Inter- 
national Space  Station  for  the  period  2()()()-2()()l .  Ariane  .5  was 
awarded  an  increase  from  $479.8  million  to  $622. .S  million 
through  2()()1. 

While  Russia  expected  to  have  a  busy  year  of  Soyuz  and 
Proton  commercial  and  military  flights,  uncertainty  about  that 
country's  space  budget  left  many  of  its  other  programs  in  jeop- 
ardy. Eleven  of  the  projected  13  Proton  launches  in  1999  were 
to  be  performed  by  the  International  Launch  Services  (ILS) 
joint  venture  with  Lockheed  Martin.  Soyuz  had  nine  missions 
scheduled  lor  1999,  an  increase  of  one  from  1998.  Six  of  those 
flights  wcndd  be  commercial  for  Global  star,  with  three  traveling 
to  the  Mir  Space  Station.  With  a  few  launches  on  other  vehicles, 
the  projected  number  for  1999  was  expected  to  be  2.5,  but  the 
actual  number  was  likely  to  be  lower. 

Russia  uses  the  Plesetsk  launch  site  and  the  SvoKkIuIv  space 
launch  center  to  launch  LE(J  satellites,  but  Baikonur  in  Kazakh- 
stan remains  the  predominant  Russian  launch  site,  especially  for 
GEO  launches.  In  April  1999.  the  first  launch  of  a  commercial 
Russian-Ukrainian  Dnepr  rocket  based  an  the  RS-2()  ICBM 
launched  a  ctimmercial  payhuid  from  the  Baikonur  Cosmodrome. 
The  project  serves  iwo  purposes  in  that  it  increases  the  supply  of 
launch  vehicles  tor  small  commercial  satellites  and  takes  inven- 
tory out  of  Russian  ICBM  stockpiles  pursuant  to  U.S. -Russian 
arms  reduction  negotiations.  Russia  claims  to  be  converting  the 
SS-19  Strela  ballistic  missile  into  a  commercial  launcher  by  the 
end  of  2000  for  the  same  purposes.  Conversion  will  require 
numerous  tests  and  adjustments  to  the  Svobodny  Far  East  launch 
site  that  are  expected  to  cost  $10  million.  As  was  mentioned 
above,  Russia  also  has  commercialized  the  Soyuz  rocket,  which 
launched  two  Globalstar  communications  satellites  in  1999 
through  the  Starsem  venture. 

In  1998-1999,  China  faced  difficulties  not  from  vehicle  reli- 
ability but  from  U.S.  government  concern  over  technology  trans- 
fer, national  security,  and  export  licensing.  After  investigations 
into  whether  U.S.  companies  that  used  the  Chinese  Long  March 
rocket  for  commercial  launches  transferred  sensitive  technology 
to  China,  the  export  licensing  process  became  much  more  diftl- 
cult,  dissuading  several  firms  from  selecting  a  Chinese  launch.  As 
a  result,  China  has  only  one  new  launch.  However,  it  held  a 
launch  for  Brazil  in  October  1999,  launched  several  LEO  satel- 
lites for  Iridium,  and  is  proposing  to  build  a  spaceport  in  Hainan. 
China's  second  largest  island.  The  site  would  co.st  $500  million  to 
build  and  would  include  the  launch  site,  a  tourist  center,  and  an 
industrial  park.  China  also  improved  the  performance  of  its  Long 
March  4B  rocket.  China  has  had  15  straight  succes.ses  since  a 
string  of  failures  in  1996.  improving  users'  confidence.  China  has 
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a  few  commercial  launches  remaining  on  its  manifest,  but  most 
of  them  are  being  held  up  by  U.S.  expoil  licensing  delays. 

China  is  preparing  to  launch  its  first  manned  spacecraft 
as  early  as  spring  2000  and  performed  a  test  launch  of  an 
unmanned  capsule  in  November  1999.  hi  a  claim  for  status,  it 
seeks  to  build  a  full  space  program,  including  a  space  station, 
reusable  spacecraft,  and  lunar  probes.  China  probably  will 
launch  a  new,  larger  Long  March  2F  vehicle  from  the  Jiuquan 
launch  site  in  northwest  China  for  the  manned  program. 

Japan  remains  an  up-and-coming  participant  as  its  Rocket 
System  Corporation  is  planning  its  first  commercial  launches 
on  the  new  H-2A  vehicle  in  July  2001,  with  the  first  prototype 
scheduled  to  launch  in  spring  2001.  Both  Loral  and  Hughes 
have  orders  for  10  H-2A  commercial  launches  but  will  wait 
until  the  demonstration  launch  to  select  firm  dates. 

As  one  of  the  leading  developing  space  nations,  Brazil  is  hop- 
ing to  create  the  first  international  commercial  spaceport  at  its 
Alcantara  launch  site.  The  launch  site  is  3  degrees  south  of  the 
equator,  making  it  a  competitive  location  for  improving  the  per- 
formance of  launch  vehicles  placing  satellites  into  GEO  orbit. 
Until  now,  the  Alcantara  site  has  been  used  only  for  test  flights 
of  sounding  rockets  and  two  failed  flights  of  Brazil's  VLS 
launch  vehicle,  but  four  noncommercial  launches  are  scheduled 
through  2001.  Brazil  would  like  to  use  this  prime  location  to 
launch  foreign  vehicles  that  otherwise  would  be  launched  from 
sites  at  higher  latitudes,  such  as  Cape  Canaveral  and  Kazakh- 
stan. The  Brazilian  firm  Infraero  would  like  to  operate  Alcantara 
in  much  the  same  way  that  it  operates  Brazil's  airports.  Several 
U.S.  and  foreign  firms  are  interested  in  using  Brazil  as  a  launch 
site,  but  current  U.S.  policy  would  heavily  restrict  the  ability  of 
firms  to  transport  rockets  into  Brazil  for  launch.  For  example. 
Italy's  Fiat  Avio  would  like  to  use  Alcantara  to  launch  the  Tsyk- 
lon  4  Ukrainian  rocket,  an  improved  rocket  being  developed 
jointly  by  Fiat  Avio  and  Ukraine's  NPO  Yuzhnoe.  Boeing,  Lock- 
heed Martin,  and  Orbital  Sciences  Corporation  also  have  con- 
sidered launching  from  Brazil.  For  this  spaceport  program  to  go 
forward,  Brazil  would  have  to  meet  American  concerns  about 
sensitive  technology  transfer.  If  that  can  be  accomplished,  Brazil 
might  have  the  world's  first  truly  international  spaceport. 

Israel  Aircraft  Industries  teamed  up  with  the  U.S.  firni  Coleman 
Research  Corporation  to  market  launches  for  U.S.  government 
payloads.  The  partnership  takes  advantage  of  a  loophole  in  U.S. 
government  policy  forbidding  U.S.  payloads  to  be  launched  on  for- 
eign rockets  by  ensuring  that  the  vehicles  used  have  just  enough 
U.S.  content  to  meet  its  requirements.  The  National  Aeronautics 
and  Space  Administration  (NASA)  selected  this  venture  and 
Orbital  Sciences  to  provide  small  launches  for  its  payloads.  The 
venture  will  attempt  to  manufacture  more  than  half  its  components 
in  the  United  States  to  comply  with  the  policy.  The  Israeli/Coleman 
Shavit  launch  vehicle  will  launch  payloads  of  less  than  2,000 
pounds  into  LEO,  most  likely  from  Cape  Canaveral,  Florida. 

The  United  States  and  South  Korea  have  agreed  in  principle 
to  lift  all  existing  restrictions  on  conime.cial  rocket  develop- 
ment in  that  nation.  The  agreement  will  create  guidelines  under 
which  South  Korea  will  develop  launch  vehicles  for  both  com- 
mercial and  government  launches. 


India  launched  its  Polar  Satellite  Launch  Vehicle  (PSLV)  for 
the  first  time  on  May  26,  1999,  carrying  a  commercial  payload.  It 
carried  an  oceanographic  Indian  Remote  Sensing  (IRS)  satellite, 
a  South  Korean  minisatellite,  and  a  German  research  satellite.  The 
U.S.  government  has  not  supported  the  development  of  such  a 
program  in  India  because  of  that  country's  continued  attempts  to 
develop  nuclear  weapons.  India  is  continuing  to  work  on  a  larger 
Geostationary  Satellite  Launch  Vehicle  (GSLV)  program,  which 
is  expected  to  have  its  first  experimental  launch  in  early  2000. 

Bilateral  Commercial  Space  Launch 
Agreements 

In  the  period  1993-1996,  the  United  States  signed  bilateral 
trade  agreements  with  Russia,  China,  and  Ukraine  to  give  U.S. 
satellites  increased  opportunities  for  space  launch.  The  agree-  ' 
ments  allowed  those  countries  to  enter  the  international  com-  ' 
mercial  space  launch  services  market,  which  previously  had  ^ 
been  restricted  for  national  security  reasons.  With  the  growing  ' 
satellite  market  and  increasing  demand  for  space  launch  ser-  ' 
vices,  the  U.S.  government  developed  those  agreements  to  pro-  ' 
vide  for  a  gradual  entry  of  these  nonmarket  economies  into  the  t 
commercial  market,  increasing  supply  and  competition  while  ' 
avoiding  undue  market  disruption.  The  agreements  allow  each 
of  those  countries  to  provide  up  to  20  launches  to  GEO  through  | 
the  years  2000  (Russia)  and  2001  (China  and  Ukraine).  In  addi-  ^ 
tion,  the  agreements  contain  pricing  provisions  that  state  that 
those  foreign  providers  must  price  launches  on  a  par  (within  15 
percent)  with  the  prices  of  western  commercial  providers.- 
While  these  agreements  are  scheduled  to  remain  in  place  for^ 
another  1  or  2  years,  the  booming  commercial  launch  industry' 
and  the  changing  international  partnerships  have  driven  the  US.^ 
aerospace  industry  to  request  that  the  quantitative  reslricfions' 
be  removed  from  the  agreements.  The  U.S.  government  is  con-; 
sideling  several  options  related  to  that  request.  Any  action  taken' 
will  be  aimed  at  further  encouraging  free  and  fair  trade  in  the' 
commercial  launch  industry. 

] 

Domestic  Trends 

Because  of  the  projected  growth  in  the  commercial  launch  indus-| 
tr>',  the  United  States  has  been  examining  several  ways  to  improve"! 
competitiveness  vis-a-vis  Europe  and  several  emerging  conipeti-" 
tors.  Many  existing  vehicles  are  being  improved,  and  new  vehicles: 
are  being  designed.  Companies  are  entering  international  partner-"! 
ships  and  developing  unique  ways  to  reduce  the  cost  of  access  to 
space  through  the  development  of  reusable  launch  vehicles. 
Unfortunately,  the  U.S.  industry  has  been  hit  by  a  number  of  faiW 
ures  as  well  as  satellite  manufacturing  delays  that  have  caused  the 
growth  of  this  miirket  to  slow  in  the  short  term.  Because  backlogs 
continue  to  grow,  the  market  will  remain  strong  in  the  future. 

To  move  toward  commercial  procurement  for  militar> 
launches,  in  October  1998,  the  U.S.  Air  Force  announced  that  it; 
EELV  program  would  split  its  procurement  between  Boeing"; 
Delta  IV  rocket  and  Lockheed  Maitin's  Atlas  V.  Delta  wa; 
awarded  $1.88  billion  for  19  launches,  and  Atlas  was  awardec 
$1.15  billion  for  9  launches.  The  launches  will  be  performec 
between  2002  and  2006.  The  goal  of  the  program  is  to  reduce  th( 
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cost  ol  iiiilitary  space  launches  by  25  perccnl.  EELV  is  expected 
to  reduce  U.S.  Air  Force  launch  costs  by  $6  bilhon  from  2002  to 
2020.  This  program  provides  increased  production  not  only  for 
these  launch  vehicles  but  also  for  numerous  subcontractors,  l-br 
example.  Aerojet  was  awarded  S.'SOO  million  to  provide  solid 
rocket  motors  for  the  Atlas  V,  and  a  new  launch  pad  ior  the  f)elta 
IV  will  be  built  at  a  cost  of  $230  million. 

Lockheed  Martin  participates  in  a  partnership  with  Russia's 
Khrunichev  and  Energia  tlrms  to  provide  launches  on  the  Rus- 
sian Proton  and  American  Atlas  launch  vehicles.  ILS  launches 
the  Atlas  from  American  launch  sites  and  the  Proton  from 
Baikonur,  Kazakhstan.  The  ILS  venture  received  its  first  con- 
tract in  July  1999  for  an  Atlas  5  launch  with  Teledesic.  The 
contract  calls  for  three  Proton  and  three  Atlas-5  launches,  with 
options  for  an  additional  five  with  each  one.  These  contracts 
would  allow  Lockheed  Martin  to  launch  a  significant  portion 
of  the  Teledesic  satellite  communications  system.  Atlas  and 
Proton  have  a  backlog  of  at  least  34  commercial  launches  val- 
ued at  over  $3  billion.  While  transitioning  to  the  Atlas  V,  Lock- 
heed Martin  will  use  the  Atlas  3  rocket,  which  will  be  powered 
by  Russian  RD-180  rocket  engines,  the  engines  that  will  be 
used  on  the  Atlas  5.  All  forecasts  indicated  that  Lockheed  Mar- 
tin expected  1999  to  be  its  busiest  year  ever.  However,  a  string 
of  launch  failures  and  satellite  delays  forced  a  halt  to  most 
launches  globally.  Atlas  had  planned  to  launch  1  1  rockets  and 
11  Protons  in  1999. 

Continuing  the  transition  toward  increased  international  coop- 
eration in  space  launching,  the  Boeing-led  Sea  Launch  venture 
had  its  first  successful  demonstration  launch  on  March  27,  1999. 
Since  that  demonstration.  Sea  Launch  has  won  four  additional 
contracts,  increasing  the  manifest  to  19  confirmed  launches.  The 
venture  includes  the  Boeing  Commercial  Space  Company.  Nor- 
way's Kvaerner  (which  pulled  out  of  the  venture  as  a  result  of 
financial  problem^s  in  the  firm).  Russia's  Energia,  and  Ukraine's 
I  Yuzhnoye.  Sea  Launch  achieves  a  considerable  perfomiance  gain 
by  launching  from  a  mobile  platform  on  the  equator  and  taking 
full  advantage  of  the  rotational  forces  of  the  earth. 

In  addition  to  its  international  Sea  Launch  venture,  Boeing 
continues  to  launch  the  Delta  2  and  3  rockets,  and  the  Delta  4 
will  be  Boeing  s  EELV  vehicle.  The  Delta  2  had  its  most  suc- 
I  cessful  year  in  1999  by  launching  several  payloads  in  short 
I  time  frames.  However,  on  May  4,  1999,  a  Delta  111  rocket  expe- 
I  rienced  a  premature  shutdown  of  its  second-stage  engine, 
which  left  the  payload  in  a  useless  orbit.  That  failure  will  delay 
1  further  development  of  the  program  as  well  as  launches  on 
I  other  vehicles  (such  as  the  Atlas)  that  use  the  same  upper-stage 
I  engine.  Boeing  has  booked  18  Delta  3  missions  through  2002, 
!  with  Hughes  holding  13  of  those  reservations;  Loral  holds  the 
\i  other  5.  The  Delta  3  is  considered  a  transition  vehicle  from  the 
I  Delta  2  to  the  EELV/Delta  4  and  will  be  phased  out  between 
2003  and  2005.  A  new  trend  in  U.S.  manufactured  vehicles 
such  as  the  Delta  3  is  the  use  of  numerous  major  components 
that  are  manufactured  overseas.  On  the  Delta  3,  the  propellant 
tanks  for  the  second  stage  are  built  by  Mitsubishi  in  Japan, 
while  the  extendable  nozzle  on  the  second-stage  engine  is  built 
by  France's  SEP. 


Subcontractors  also  arc  planning  improvements.  Pratt  & 
Whitney  is  developing  a  new  cryogenic  upper-stage  engine  that 
is  based  on  the  RL-10  engine  but  is  twice  as  powerful.  The 
engine  is  planned  to  be  available  in  2003.  Boeing  is  developing 
the  most  pt)werlul  liquid  oxygen/hydrogen  engine,  the  RS-68, 
which  was  tested  successlully  in  July  1999  and  will  be  used  to 
power  the  Delta  4  launch  vehicle  in  2001 .  This  is  the  first  large 
liquid-fueled  rocket  engine  developed  in  the  United  States  since 
the  Space  Shuttle  Main  Engine  in  the  1970s. 

In  addition  to  large  launch  vehicles,  the  United  States  pro- 
duces a  number  of  small  launch  vehicles.  Orbital  Sciences  pro- 
duces both  the  Pegasus  and  Taurus  lines  of  small  launch 
vehicles.  The  Pegasus  is  unique  in  that  it  is  carried  to  a  high  alti- 
tude on  the  belly  of  an  L-IOI  I  aircraft  and  then  released  and 
launched  from  the  air.  This  gives  Orbital  the  ability  to  launch 
from  anywhere  in  the  world  as  long  as  the  political  situation 
allows  it.  Orbital  currently  has  a  backlog  of  at  least  I  1  launches 
valued  at  over  $220  million. 

Lockheed  Martin's  Athena  rocket  program  continues  to 
struggle.  The  program  was  not  picketl  by  NASA  to  launch  the 
agency's  small  scientific  spacecraft.  Because  of  that  loss,  Athena 
will  need  to  rely  heavily  on  commercial  contracts,  but  that  mar- 
ket has  not  been  growing.  Athena  will  have  to  increase  Worn  two 
or  three  to  six  launches  a  year  to  keep  the  program  alive.  Athena 
also  has  been  stung  by  failures,  including  one  in  April  1999.  Of 
five  missions  since  the  program  Liegan  launching  in  1995,  only 
three  have  been  successful.  Athena  has  three  launches  on  its 
manifest,  including  one  f  rom  a  new  spaceport  in  Kodiak  Island. 
Alaska,  in  2000.  To  prepare,  Athena  will  begin  pathfinder  exer- 
cises from  the  Kodiak  spaceport  in  the  fourth  quarter  of  1999. 
However,  on  April  22,  1999,  NASA  announced  that  it  had  also 
chosen  an  Athena  1  rocket  to  launch  its  Vegetation  Canopy  Lidar 
( VCL)  satellite  from  Alaska  in  August  2000. 

Another  new  concept — commercial  "spaceports"  that  would 
function  similarly  to  airports — may  give  launch  companies 
additional  sites  for  increasing  the  number  of  launches.  However, 
many  issues  need  to  be  worked  out  before  large  numbers  of 
launches  will  occur  on  those  sites.  Issues  such  as  who  has  prior- 
ity at  those  sites  (commercial  entities  or  the  government)  and 
who  must  pay  for  common  assets  are  still  being  determined. 
Other  issues  include  who  will  run  the  launch  ranges  and  who 
will  provide  safety  services. 

String  of  Failures 

The  year  1999  was  disappointing  for  the  U.S.  commercial  space 
launch  industry.  A  string  of  failures  involving  both  government 
and  commercial  payloads  restricted  the  launch  rate  and  slowed 
the  development  of  new  vehicles.  Both  Lockheed  Martin  and 
Boeing,  as  well  as  the  U.S.  Air  Force  and  the  U.S.  government's 
executive  branch,  ordered  wide  reviews  of  those  failures,  which 
could  be  damaging  to  both  companies'  desire  to  build  their 
launch  businesses.  The  three  Titan  failures  alone  cost  taxpayers 
$3  billion.  The  failures  in  1998  and  1999  included  the  following: 

■  A  Titan  exploded  on  August  12,  1998,  destroying  a  $344 
million  Titan  4  and  a  top-secret  payload  worth  $700  million. 
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It  cost  the  military  $1  billion  because  of  the  high  cost  of  the 
national  security  pay  load  that  was  lost  and  the  expense  of  the 
largest  American  rocket.  The  failure  was  blamed  on  a  dam- 
aged electrical  wiring  harness  that  cut  power  to  the  rocket's 
guidance  system.  On  April  9,  1999.  a  Titan  4  that  carried  a 
$250  million  missile  warning  satellite  failed.  On  April  30.  a 
third  Titan  4  failed  to  place  an  $800  million  Milstar  military 
communications  satellite  into  the  coiTcct  orbit,  causing  a 
$1 .2  billion  loss  for  the  Air  Force.  The  failure  was  caused  by 
incorrect  information  placed  in  the  Titan  software. 

■  On  May  4,  1999,  a  Delta  III  rocket  experienced  a  premature 
shutdown  of  its  second-stage  engine,  which  left  the  payload 
in  a  useless  orbit.  The  combustion  chamber  probably  rup- 
tured as  a  result  of  a  new  manufacturing  process,  something 
that  will  affect  all  vehicles  that  use  the  Centaur  upper  stage. 
The  upper  stage  also  is  used  on  the  Atlas  launch  vehicles  and 
caused  that  program  to  be  grounded  while  the  precise  cause 
was  determined. 

■  On  April  27.  1999.  a  Lockheed  Martin  Athena  II  small  launch 
vehicle's  payload  fairing  did  not  separate  properly,  and  the 
Ikcuos-I  remote  sensing  satellite  was  not  placed  into  orbit. 

■  On  July  .5,  1999,  a  Russian  Proton  rocket  with  a  military 
Radiiiiu  payload  fell  to  earth  because  of  a  failure  and  explo- 
sion of  the  Proton's  second  stage.  While  this  was  not  a  U.S. 
launch,  the  same  vehicle  is  u.sed  by  ILS  lor  commercial  ?io- 
ton  launches,  and  delays  were  incurred.  Kazakhstan  at  fust 
banned  all  future  launches  from  the  Baikonur  Cosmodrome 
but  then  allowed  them  to  proceed  when  Russia  agreed  to  pay 
its  back  rent,  which  had  been  owed  ft)r  several  years. 

Reusable  Launch  Vehicles 

With  the  growth  of  commercial  satellite  demand,  a  number  of 
entrepreneurial  ventures  have  announced  plans  to  manufacture 
commercial  launch  vehicles,  including  a  number  of  private  pro- 
posals for  RLVs.  In  addition.  NASA  is  cofunding  the  develop- 
ment of  three  experimental  RLVs:  the  X-.W  X-.34,  and  X-37. 
The  Commercial  Space  Act  of  1998  granted  clear  licensing 
authority  for  RLVs  to  the  U.S.  Department  of  Transportation, 
the  tlrst  time  commercial  RLVs  have  been  approved  for  launch. 
This  should  make  it  easier  for  companies  to  get  fmancing  and 
provide  some  certainty  in  the  process. 

Historically,  companies  developing  new  vehicles  have  had  dif- 
ficulty getting  fmancing.  and  they  will  continue  to  have  that  \)\oh- 
lem  becau.se  of  the  risky  nature  of  the  business.  Many  investors  are 
adopting  wait-and-see  strategies  because  of  the  high  risks 
involved  in  starting  new  ventures.  Many  see  the  ability  to  raise 
financing  as  the  biggest  hurdle  in  the  development  of  new  tech- 
nology. All  these  companies  are  touting  their  ability  to  have  rapid 
turnaround  times  of  approximately  2  weeks.  This  would  change 
the  face  of  space  launch  by  piDviding  the  ability  to  launch  on 
demand.  In  addition,  NASA  and  the  Spaceport  Florida  Authority 
(SFA)  are  constructing  an  $8  million  RLV  ..upport  complex  that 
will  support  the  Space  Shuttle  and  other  RLV  and  X-vehicles.  The 
facility  will  include  a  multipurpose  RLV  hangar  and  facilities  for 
ground  support  equipment  and  technical  support. 


NASA's  X-33  development  will  cost  $  1  billion  by  the  end  of  | , 
the  project's  13  test  flights,  and  Lockheed  Martin  will  invest  !■ 
$230  million  for  the  subscale  VentureStar  test  vehicle.  That  li 
vehicle  al.so  will  test  new  technologies,  such  as  the  aerospike  [j 
engine,  a  hydrogen-cooled  engine  that  will  fire  its  thrusters  in 
a  line  along  4  feet  of  copper  alloy.  The  X-33  will  be  similar  to  : 
the  Space  Shuttle  in  launching  vertically  and  landing  horizon-  ji 
tally.  VentureStar  is  examining  15  states  for  potential  launch  -ji 
sites  for  its  reusable  vehicle.  Sites  should  be  selected  in  early  i 
2001  for  initial  tlights  in  2005.  Lockheed  Martin  expects  to  , 
roll  out  the  vehicle  in  early  2000.  with  the  tlrst  flight  in  late  , 
2000. 

NASA's  X-34  test  model,  built  by  Orbital  Sciences  Corpora-  ; ; 
tion.  made  its  first  captive-cany  test  flight  with  its  L-101  1  air-  , 
craft  in  June  1999.  The  X-34  is  smaller  than  the  X-33  and  is  . 
designed  to  carry  small  payloads  comparable  to  those  carried  '  i  i 
on  Orbital "s  Taurus  launch  vehicle,  but  at  a  much  lower  cost.  !> 
Russian  NK-39  engines  are  being  considered  to  reduce  the  cost.  i:.  i 
NASA  and  Orbital  Sciences  would  like  to  reduce  the  turn-  \  ■  ; 
around  times  on  the  follow-on  RLV  to  24  hours.  The  contract  is  )  )! 
worth  $85.7  million  to  Orbital  to  design,  build,  and  test  fly  the  h  i 
vehicle.  i 

In  a  50-50  government-industry  deal.  NASA  and  Boeing  are  j !  li 
developing  an  experimental  space  plane,  the  X-37  (fomierly  1 1  i 
known  as  the  Future-X  Pathfinder),  for  a  contract  worth  $1735:  i 
million.  The  vehicle  could  be  fenled  into  orbit  by  the  Space  Shut-  ijfi  'a 
tie  or  launched  by  an  EELV.  NASA  hopes  that  the  vehicle  will  be^  i  ?! 
able  to  do  everything  from  in-orbit  satellite  repair  to  becoming  a  n 
next-generation  reusable  vehicle.  The  project  will  explore  newf|  i 
technologies  in  themial  protection  systems,  nontoxic  liquid  pro-  i  i  In 
pellants,  and  new  aerodynamic  features.  Plans  include  the  ability-!  I  , 
to  remain  in  orbit  up  to  21  days  to  peifomi  experiments  before  j  >  .j 
returning  to  earth.  The  first  unpowered  drop  test  is  planned  fori  a; 
fall  200 1 .  with  two  orbital  tests  scheduled  for  2002.  \  \ 

The  private  company  Kistler  Aerospace  remains  the  farthest  j  Mi 
along  in  the  development  of  a  reusable  vehicle  with  its  K-M 
rocket.  The  K-l  will  use  Russian  NK-33  rocket  engines  in  its 
tlrst  and  second  stages.  Once  those  stages  separate,  the  firsti  :  i| 
stage  will  fly  back  to  the  launch  site  on  its  own  and  use  para-ii 
chutes  and  air  bags  to  land.  Ki.stler  hopes  to  have  the  fu  st  stagesi 
ready  for  another  use  after  only  2  weeks.  The  second  stage  will:|  j  f;,| 
continue  its  ascent  to  deliver  the  payload  and  then  return  to  tliel  i 
launch  site  to  be  used  again.  Kistler  also  is  interested  in  launch-^  | 
ing  from  the  Wotimera  launch  range  in  southern  Australia.  Cur- 
rently,  Northrop  Grumman  is  under  contract  to  build  structures  j 
for  the  K-l  vehicle.  Kistler  expects  to  charge  approximately 
$17  million  per  launch.  Kistler  has  raised  approximately  $450  y 
million  but  is  still  shy  of  the  amount  needed.  Taiwan  would  Wkti 
to  invest  $50  million  in  future  development  of  the  K-l,  and  Lj 
Kistler  would  like  to  see  Taiwan  raise  up  to  $200  million  for  the   |  j, 
project.  !  1 

The  Rotary  Rocket  Company's  Roton  rocket  will  launch  lik&l 
a  rocket  with  kerosene  instead  of  hydrogen  fuel  to  cut  costs  b>'  l  . 
as  much  at  90  percent.  After  deploying  the  satellite,  the  Rotor:  j 
will  use  rocket-tipped  helicopter  blades  to  slow  the  vehicle  foi;  j;| 
landing.  The  craft  will  be  piloted  by  a  two-person  crew  and  i;  i 
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planned  lo  have  a  llrsl  launch  by  siMnmci  2()()().  Rolon's  cJcnion- 
strator  had  its  first  test  flight  in  July  1999  and  proved  the  flight 
simulator  technology. 

Kelly  Space  &  Technology  has  designed  the  Eclipse  three- 
stage  reusable  launch  vehicle,  which  will  be  towed  lo  2().()()() 
feel  behind  a  Boeing  B747.  At  that  point,  the  Astroliner,  the  third 
stage,  will  rise  to  more  than  75  miles  and  the  pilots  will  release 
the  payload  with  a  small  rocket  booster  attached  lo  deliver  the 
satellite  lo  its  orbit.  The  Astroliner  will  return  to  the  runway,  just 
as  the  Space  Shuttle  does.  If  Kelly  is  able  lo  gel  financing,  the 
Astroliner  is  scheduled  for  its  first  launch  in  2002. 

Pioneer  Rocketpiane  is  specially  designing  the  Pathfinder 
RLV,  which  would  use  conventional  jet  engines  to  rendezvous 
with  a  tanker  between  15,000  and  30,000  feel,  it  would  fill  its 
rocket  propellant  tanks  with  liquid  oxygen  that  would  carry  the 
plane  to  altitudes  up  to  1 20  miles.  At  that  point,  it  would  release 
a  satellite  with  an  expendable  upper-stage  rocket.  Costs  would 
be  reduced  by  fueling  in  space,  which  would  reduce  the  weight 
of  the  vehicle.  Pioneer  would  like  to  hold  its  first  launch  in 
j  2002. 

Other  unique  ventures  include  Space  Access  LLC's  develop- 
ment of  a  multistage  reusable  launch  system  that  features  air- 
craftlike first-stage  power  supplied  by  ejector  ramjets.  The  firm 
is  in  the  preliminary  design  phase  but  plans  lo  test  a  full-si/e 
vehicle  in  20t)l,  with  commercial  launches  beginning  in  2002. 
Real  Aerospace  hopes  to  launch  semireusable  three-stage  nick- 
els from  Sombrero  Island  in  the  Caribbean. 

Industry  and  Trade  Projections  for  the  Next 
1  and  5  Years 

As  a  result  of  the  many  delays  in  1998  and  1999,  launch  man- 
ifests are  booked,  and  so  launch  providers  will  operate  at  max- 
imum capacity  for  at  least  the  next  2  years.  Continued  demand 
for  satellite  services  will  allow  this  strong  performance  to 
I  '  continue  through  the  next  5  years  as  new  satellite  communica- 
I    lions  constellations  are  readied  for  launch.  Demand  may  level 
^   off  slightly  in  2001-2002  as  some  satellite  systems  require 

I  only  maintenance  of  their  systems  rather  than  the  launching  of 
1-  new  satellites.  Small  launch  vehicles  will  see  steady  perfor- 
'S   mance  because  of  the  market  for  launching  scientific  and 

II  'remote  sensing  satellites  as  well  as  replacement  LEO 
le  launches.  The  small  launch  vehicle/satellite  market  has  con- 
1  '  tinned  to  develop  more  slowly  than  expected.  This  is  causing 

damage  to  small  launcher  programs,  such  as  Athena,  which 
;  j  cannot  rely  solely  on  government  contracts  to  maintain  thriv- 
Iv'l  ing  programs. 

In  1997,  for  the  first  time,  commercial  launches  outnumbered 
tiovemment  ones,  and  this  trend  will  accelerate  in  the  next  decade. 
The  growing  commercial  satellite  market  is  spuiring  investment  in 
new  launch  vehicles  and  increased  capability.  It  is  hoped  that  this 
investment  will  decrease  launch  costs  over  the  long  run.  Most 
observers  believe  that  the  high  cost  of  launch  is  inhibiting  many 
scientific  programs  and  that  if  costs  were  lowered,  more  programs 
would  be  more  viable.  As  LEO  satellites  grow  smaller  and  GEO 
Ncitellites  grow  larger,  launch  providers  will  have  to  address  both 
tnds  of  this  spectaim  to  meet  the  market's  demands. 


SATELLITE  COMMUNICATIONS  SYSTEMS 

Satellite  communications  systems  can  be  divided  into  two  cate- 
gories: the  space  and  ground  segments.  The  space  segment 
includes  satellite  and  satellite  subsystems  that  are  placed  in 
orbit  around  the  earth.  The  satellite  itself  consists  of  several 
major  components,  including  transponders  or  channels,  a 
power  system  (battery  modules  and  solar  panels),  an  antenna 
system,  a  command  and  control  system,  and  satellite  hous- 
ing. The  ground  segment  includes  equipment  used  to  receive 
and/or  transmit  signals  to  satellites  in  orbit  and  everything 
from  large  earth  stations  used  for  tracking,  telemetry,  and 
control  of  the  satellite  to  dishes  as  small  as  18  to  24  inches 
that  are  used  by  consumers  to  receive  direct  broadcast  satel- 
lite services. 

Global  Industry  Trends:  Space  Segment 

GEO  Satellites.  In  many  ways,  the  46-year  cold  war  between 
the  United  States  and  the  Soviet  Union  (1945-1991)  was 
responsible  for  the  development  of  satellite  technology.  As  early 
as  1950.  the  L'.S.  government  began  secret  research  to  develop  a 
series  of  spy  satellites.  Although  satellites  were  traditionally  the 
purview  of  governments  attempting  to  develop  advanced  recon- 
naissance satellites,  the  technology  soon  was  developed  to  use 
satellites  for  a  variety  of  telecommunications  services.  The 
launch  of  the  world's  first  commercial  satellite,  INTELSAT  I 
(also  known  as  "Early  Bird"),  in  April  1965  marked  the  advent 
of  a  new  age  in  telecommunications.  To  this  day.  many  countries 
enter  the  satellite  manufacturing  business  for  the  sole  purpose  of 
developing  satellite  reconnaissance  capabilities.  Governments 
worldwide  still  play  a  role  in  spun  ing  advances  in  this  technol- 
ogy by  encouraging  private  companies,  either  directly  or  indi- 
rectly, to  improve  satellite  information-gathering  capabilities. 

There  were  approximately  200  commercial  communications 
satellites  in  GEO,  carrying  some  4,500  transponders,  in  April 
1999.  The  geostatit)nary  orbit  is  the  orbit  22,237  miles  above  the 
earth  at  which  a  satellite  appears  to  move  at  the  same  rotational 
speed  as  the  surface  of  the  earth,  therefore  appearing  to  stay 
"fixed"  over  a  specific  place.  Since  the  launch  of  the  first  satel- 
lite in  1957.  satellites  traditionally  have  been  placed  in  this  orbit 
to  provide  the  most  efficient  glolial  service.  A  transponder  is  an 
electronic  component  of  a  satellite  that  shifts  the  frequency  of  an 
uplink  signal  and  amplifies  it  for  retransmission  to  the  earth  in  a 
downlink.  Via  Satellite  reports  that  there  are  56  more  GEO  satel- 
lites on  order,  and  this  will  make  1.800  additional  transponders 
available  in  the  near  future.  The  number  of  GEO  contracts 
signed  annually  has  been  declining  from  a  peak  of  36  in  1995 
(there  were  25  contracts  in  1996  and  21  in  1997).  Thirty-one 
commercial  satellites  were  ordered  in  1998,  although  it  remains 
to  be  seen  how  many  actually  will  be  produced. 

Despite  these  strong  numbers,  1998  was  a  difficult  year  for 
satellite  manufacturers.  Via  Satellite  reports  that  there  were  24  in- 
orbit  satellite  anomalies  or  failures,  resulting  in  approximately 
$1.4  billion  in  insurance  claims.  In  the  United  States,  the  most 
notable  failure  occuned  in  May  1998,  when  a  Hughes  Galaxy  4 
satellite  experienced  difficulties  and  the  outage  affected  almost 
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90  percent  tit"  U.S.  paging  companies.  Satellite  manufacturing 
companies,  which  arc  increasingly  concerned  about  in-orbit  per- 
t'ormance,  are  taking  longer  periods  to  produce  satellites  and 
delaying  scheduled  launches.  In  the  United  States,  new  export 
licensing  procedures  are  making  it  more  difficult  for  companies 
to  establish  firm  satellite  production  and  delivery  targets. 

Despite  these  short-term  difllculties,  advances  in  technology 
and  new  applications  for  satellites  ensure  that  the  market  for 
GEO  satellites  will  not  diminish  greatly  in  the  near  term  and 
that  overall  growth  in  the  global  satellite  manufacturing  indus- 
try will  continue  to  expand.  Satellites  traditionally  have  been 
u.sed  to  provide  voice  and  telecommunications  services,  but 
new  applications  such  as  DBS  services,  mobile  telephone  ser- 
vices. Internet  access,  and  data  broadcasting  will  expand  their 
use  significantly.  According  to  analysts  at  J. P.  Morgan,  capacity 
saturation  in  the  west  coupled  with  economic  challenges  in  the 
east  will  lead  to  a  reduction  in  satellite  manufacturing  in  the 
next  2  to  years.  By  2()()2.  however,  a  new  growth  cycle  is 
expected  to  begin  as  replacement  satellites  are  ordered,  further 
telecommunications  deregulation  occurs,  and  strong  economic 
recoveries  take  hold  in  Latin  America  and  the  Far  East. 

According  to  a  market  survey  completed  by  Euroconsult  in 
March  IWX.  the  world's  satellite  operators  will  order  approxi- 
mately .^00  GEO  satellites  over  the  next  10  years  (approximately 
.^0  orders  per  year).  1  hese  satellites  are  valued  at  an  estimated 
.$30  billion  to  $3S  billion.  Euroconsult  notes  that  nearly  .'^00  non- 
GEO  satellites  were  under  contract  as  of  February  1 998.  but  it  is 
unclear  how  many  of  those  satellites  will  be  launched.  Over  the 
last  few  years,  a  wide  variety  of  systems  have  been  proposeti  to 
offer  many  similar  satellite-based  services.  As  a  result  of  regula- 
tory hurdles,  increased  competition,  and  Financing  needs,  many 
of  the.se  systems  may  not  be  implemented. 

Although  the  United  States  dominates  the  world  market  for 
large  GEO  satellites  and  is  among  the  leaders  in  the  market  for 
the  new  smaller  satellites  that  will  be  used  in  LEO  and  medium 
earth  orbit  (MEO)  systems,  U.S.  manufacturers  face  challenges 
from  the  consolidation  of  satellite  competitors  in  Europe,  up- 
and-coming  manufacturers  in  Japan  that  are  increasingly  taking 
on  the  responsibility  of  being  a  prime  contractor,  and  U.S.  gov- 
ernment export  controls  that  provide  incentives  for  global  cus- 
tomers to  purchase  satellites  from  non-U. S.  companies. 

U.S.  industry  perceives  that  U.S.  government  export  controls 
continue  to  affect  the  ability  of  U.S.  companies  to  enter  into  joint 
venture  projects  overseas.  On  March  \  5.  1999.  licensing  authority 
for  commercial  communications  satellites  was  officially  trans- 
fened  from  the  U.S.  Commerce  Department's  Bureau  of  Export 
Administration  to  the  U.S.  State  Department's  Office  of  Defense 
Trade  Controls,  as  mandated  by  the  National  Defense  Authoriza- 
tion Act.  This  shift  in  authority  has  resulted  in  a  much  more  strin- 
gent export  control  regime  and  has  had  a  significant  effect  on  the 
ability  of  U.S.  companies  to  compete  for  major  international  proj- 
ects. As  many  countries  attempt  to  develop  their  own  satellite 
manufacturing  capabilities,  export  controls  and  technology  trans- 
fer issues  are  having  a  significant  impact  on  the  ability  of  V.S. 
companies  to  enter  into  joint  ventures  with  government  and  pri- 
vate entities  in  countries  such  as  Russia  and  China. 


The  strongest  competition  for  U.S.  manufacturers  for  GEO  : 
commercial  communications  satellite  contracts  comes  from  j  | 
European  manufacturers.  Tremendous  consolidation  in  the  j 
European  satellite  industry  has  created  formidable  competi-  i 
tion  for  U.S.  companies  such  as  Hughes  Electronics,  Lockheed  ' 
Martin,  and  Space  Systems/Loral.  In  mid- 1998,  the  Paris--; 
based  Aerospatiale  merged  with  Matra  Marconi  Space  (also  ' 
based  in  France),  forming  Aerospatiale-Matra.  It  is  expected  i 
that  Aerospatiale-Matra  eventually  will  acquire  the  space  divi-  \ 
sions  of  DaimlerChrysler  Aerospace  (Germany)  and  Aleniai 
Aerospazio  (Italy).  The  new  French-German-British-Italian'; 
entity  is  expected  to  be  named  Astrium.  While  plans  for  these 
mergers  have  been  announced,  all  the  relevant  regulatory''  i 
approvals  must  be  obtained  before  the  new  entity  is  completely  i  f 
integrated.  It  also  will  take  considerable  effort  to  consolidate^  ' 
operations,  employees,  and  business  plans.  The  other  major  i 
player  in  Europe  will  be  Alcatel  Space,  which  purchased^  # 
Aerospatiale's  spacecraft  business  in  July  1998.  Alcatel  Space'  W 
reported  1 998  revenue  of  $  1 .85  billion  and  is  ranked  among  the'  P 
largest  satellite  manufacturers  in  the  world.  Alcatel  is  set  to|  j-^ 
build  satellites  or  satellite  payloads  for  SkyBridge,  World-!  j. 
Space,  and  XM  Satellite  Radio.  U.S.  companies  have  been  in]  | 
direct  competition  with  these  companies  in  numerous  tenders^  : 
for  satellites  in  Europe  and  the  Middle  East.  j 

Countries  such  as  Japan.  Russia,  Canada.  India.  China,  and  ,  ' 
Israel  arc  active  in  the  manufacture  of  communications  satel-'  " 
lites  for  domestic  use.  They  also  export  parts,  components,  and 
subassemblies  to  U.S.  satellite  manufacturers.  ' 

J 

Japan.    Japan  continues  to  pose  a  serious  competitive  challengt!  ! 
to  U.S.  manufacturers  of  advanced  components  and  parts.  Ii^' 
Japan.  Mitsubishi  Electric  Corp..  NEC.  and  Toshiba  product  Ik, 
internationally  competitive  satellite  components  but  have  not  yej  iv, 
ser\  ed  as  primary  contractors  f  or  complete  satellites.  The  govern  !;|,. 
ment  of  Japan  has  funded  a  satellite  called  the  Unmanned  Spacij  j 
Experiment  Recovery  System  (USERS),  which  will  give  Mi, 
tsubishi  significant  experience  in  integrating  satellite  compoj 
nents.  The  satellite  is  scheduled  to  be  launched  in  2002J  j,, 
Mitsubishi  is  also  coordinating  the  construction  of  the  Optus  C,j  \.y 
satellite  for  Australia's  Cable  &  Wireless  Optus.  It  hopes  to  obtaiv 
work  on  other  commercial  satellite  projects  that  will  allow  it  ti.,  j.f 
grow  into  the  role  of  a  prime  contractor.  Japan's  Ministry  of  Intei  !  ( 
national  Trade  recently  announced  that  it  is  accepting  bids  fo^  :| 
another  experimental  satellite,  the  Space  Environment  Reliabilit  i 
Verification  Integrated  System  (SERVIS).  to  reduce  that  country'  .?1 
satellite  production  costs  and  delivery  schedules,  making  Japt  |-'« 
nese  companies  more  competitive  in  the  commercial  satellit  tf 
business.  Many  analysts  believe  that  these  companies  will  hav    I  j 
the  ability  to  manufacture  GEO  commercial  communicatior  r^i 
satellites  in  the  next  .5  years.  In  Febrtiary  1 999.  the  Japan  Forum  O;  '• 
Satellite  Communications  was  initiated  to  ensure  lietter  collabon    '  > 
tion  in  Japan's  satellite  industry.  The  forum  includes  Mitsubisl!  irj 
Electric  Corp..  NEC  Coip.,  Toshiba  Corp..  Fujitsu  Coip..  NT'  t 
Satellite  Communications,  Japan  Satellite  Systems,  and  Spad    i  jfj 
Communications.  One  of  its  goals  is  to  collaborate  in  an  effort  i:  i% 
compete  better  in  international  markets.  .is 
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Russia.  Russia  has  a  siiniificaiil  tlomcslic  satcllilL-  iiiaiuiractiir- 
ing  capacity,  although  its  satclhtc  industry  has  sulTcrcd  ciioi- 
mously  as  tiial  country  makes  the  transition  to  a  inari\Ct  economy. 
Employment  in  liie  industry  has  iailen  to  rect)rd  lows,  and  a  lack 
of  financial  resources  has  led  lo  deteriorating  manufacturing 
facilities.  Russia  has  built  many  satellites  for  dt)mestic  use, 
although  it  has  not  been  as  successful  in  selling  its  satellites 
10  overseas  customers.  Nauchno-Proivzvodstvenoe  Obiedinenie 
Prikladnoi  Mekhaniki  (NPO-PM)  is  the  leading  designer  of  Rus- 
sian satellites,  and  RSC  Energiya,  NPO  Lovachkin,  and  JSC  Gas- 
com  also  are  involved  in  .satellite  manufacturing.  Russia  is  eager 
to  upgrade  its  satellite  manufacturing  technology  and  capabilities 
and  has  encouraged  partnerships  with  loreign  companies  to 
accomplish  that  goal.  RSC  Energiya  is  planning  to  construct  four 
satellites  using  the  Yamal  design,  with  some  components  from 
NEC  of  Japan  and  Space  Systems/Loral.  NPO-PM  is  said  to  be 
working  with  Alcatel  Space  and  Aerospatiale  of  France  to  build 
two  additional  satellites.  In  I^W.  Russia  was  said  to  be  in  talks 
with  Korea  regarding  a  proposal  to  jointly  develop  and  manufac- 
ture telecommunications  and  remote  sensing  satellites. 

(Canada.  In  19^)8,  Spar  of  Canada  retreated  from  the  satellite 
manufacturing  business,  selling  off  most  of  its  satellite-related 
ibusinesses.  In  that  year.  Spar  sold  Comstream,  Astro  Aero- 
space, and  its  satellite  products  division.  It  has  been  reported 
that  Spar  decided  to  get  out  of  the  satellite  business  becau.se  of 
tough  competition  from  the  United  States  and  Europe  as  well 
ichanging  Canadian  government  dynamics.  MacDonald  Dett- 
iweiler  of  British  Columbia  is  a  wholly  owned  subsidiary  of 
lOrbital  Sciences  of  Virginia. 

Ilndia.  According  to  a  Euroconsult  survey  entitled  ■■Govern- 
ment Space  Programs,"  the  Indian  government  has  increased  its 
space  budget  more  than  50  percent  since  1996.  India  is  develop- 
ing its  own  rocket  >»eries  and  is  building  third-generation  commu- 
inications  satellites  (Insat  ?<).  The  first  Insat  3  was  expected  to  be 
launched  in  late  1999.  Government  investment  in  satellite  manu- 
facturing eventually  will  lead  to  a  strong  commercial  satellite 
'business  in  India.  In  June  1999,  the  Indian  Space  Research  Orga- 
nization (ISRO)  bid  on  a  contract  to  build  a  new  communications 
'satellite  for  Iran.  ISRO  is  competing  with  satellite  manufacturers 

w  from  France,  Russia,  and  China  for  that  .$500  million  project. 

ei- 

ti)[  iChina,  Taiwan,  Israel,  and  South  Africa.  The  Chinese  Acad- 
emy of  Space  Technology  (CAST),  established  in  1968,  reports 
'that  it  has  developed  and  launched  40  satellites,  including  com- 
munications, meteorology,  earth  exploration,  and  experimental 
scientific  satellites.  CAST  reportedly  is  marketing  its  platform 
for  commercial  use  and  anticipates  greater  commercial  sales  in 
the  next  millennium.  Israeli  Aircraft  Industries  (lAI)  was  desig- 
fnated  by  the  Israel  Space  Agency  as  the  prime  contractor  for  that 
/country's  space  programs  and  will  continue  to  develop  light- 
„^l,^weight  GEO  satellites,  LEO  surveillance  satellites,  and  earth 
remote  sensing  observation  satellites.  lAI  developed  and  manu- 
jfactured  the  AMOS- 1  communications  satellite  in  cooperation 
Iwith  DASA  of  Germany  and  Alcatel  Space  of  France.  I AI  is  also 
investor  in  the  Ellipso  mobile  satellite  project,  which  is  sched- 


uled  to  launch  service  in  2002.  Taiwan  is  hoping  to  become  more 
involved  in  satellite  manutacturing  through  the  Republic  of 
China  (Rocsat)  program.  Although  TRW  was  heavily  involved  in 
the  manufacture  oi'  Roc. sal  I,  Taiwan's  National  Space  Program 
Office  plans  to  take  on  a  larger  role  in  Rocsiil  2  and  Rocsdt  .1  In 
February  1999,  the  first  South  African-designed  and  -produced 
satellite  iSiinscii)  was  launched  by  NASA  from  Vandenberg  Air 
Force  Ba.se  in  California.  Simsul  will  be  used  lor  environmental 
research  purposes. 

Although  contracts  from  international  treaty  organizations 
such  as  the  International  Telecommunications  Satellite  Organi- 
zation (INTELSAT)  and  the  International  Mobile  Satellite  Orga- 
nization (INMARSAT)  and  from  U.S.  and  foreign  government 
entities  continued  to  represent  a  significant  portion  of  the  satel- 
lite market  in  1998,  contracts  from  privately  owned  customers 
are  on  the  rise.  This  increase  can  be  attributed  to  some  extent  to 
the  trend  toward  privatization  of  telecommunications  institu- 
tions in  many  areas  of  the  world.  A  new  private  entity.  New 
Skies  Satellites,  was  created  in  1998  from  a  spin-off  of  five  of 
INTELSAT'S  satellites.  The  complete  privatization  of  INTEL- 
SAT has  been  a  topic  of  much  debate  in  the  U.S.  Congress  and 
among  INTELSAT  members.  It  is  expected  that  INTELSAT  will 
be  fully  privatized  at  some  point  in  the  2001-2002  period. 
INMARSAT  completed  its  privatization  on  April  15,  1999. 

According  to  information  from  Vui  Scilellilc.  of  the  200  com- 
mercial communications  satellites  in  GEO  orbit.  24  percent 
serve  the  Asia-Pacific  region,  2.^  percent  serve  Europe,  20  per- 
cent serve  North  America,  5  percent  serve  Latin  America,  and  6 
percent  serve  the  Middle  East  and  north  Africa.  The  remaining 
22  percent  serve  the  transatlantic,  trans-Indian  Ocean,  and 
transpacific  regions.  WorldSpace  launched  its  Afristar  satellite 
in  October  1998  to  provide  digital  audio  broadcasting  services  to 
the  African  region.  It  is  one  of  the  first  satellites  to  be  dedicated 
solely  lo  Africa,  and  service  was  initiated  in  October  1999.  The 
Regional  Satellite  Communications  Organization  (RASCOM)  is 
reportedly  in  talks  with  Alcatel  regarding  a  satellite  thai  would 
provide  communications,  television  and  radio  services  to  Africa. 
South  Africa  is  said  to  be  studying  a  plan  to  purchase  its  own 
satellite.  Although  the  Asia-Pacific  region  leads  the  world  in  the 
number  of  satellites,  the  financial  crisis  and  the  impact  of  export 
control  issues  has  had  a  dampening  effect.  Many  observers  view 
the  impact  as  temporary,  stating  that  the  demand  for  rural  tele- 
phony and  telecommunications  services  is  so  great  that  satellites 
will  certainly  play  a  role  in  the  region.  The  temporal^  economic 
downturn  in  the  Asia-Pacific  region  has  generated  renewed  inter- 
est in  Latin  America.  Developments  such  as  the  rapid  growth  of 
direcl-to-home  (DTH)  services  in  the  region  and  the  trend  toward 
deregulation  ensure  that  Latin  America  will  offer  significant 
opportunities  in  the  long  term. 

Non-GEO  Satellites.  With  advances  in  satellite  technology, 
the  number  of  manufacturers  of  small  satellites  has  increased. 
These  satellites  orbit  the  earth  at  much  lower  altitudes  (500  to 
1,000  miles,  as  opposed  to  4,000  lo  7,000  miles  lor  MEO  and 
22,237  miles  for  GEO).  As  satellites  have  become  much  more 
powerful  and  orbit  much  closer  to  earth,  the  reception  device 
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does  not  need  to  be  as  powerful  and  is  therefore  much  more 
compact.  Instead  of  the  larger  earth  stations  that  are  necessary 
to  receive  signals  directly  from  a  GEO  satellite,  hand-held  cel- 
lularlike  phones  can  easily  receive  signals  from  a  LEO  or  MEO 
satellite.  U.S.  manufacturers  of  the.se  smaller  satellites  include 
Boeing,  Motorola,  Orbital  Sciences,  Spectrum  Astro,  and  TRW. 
As  companies  rush  to  offer  services  using  LEO  and  MEO  satel- 
lites, the  market  for  these  smaller  satellites  will  grow  tremen- 
dously. For  example,  the  Teledesic  system,  which  promises  to 
offer  broadband  services  including  hiternet,  two-way  videocon- 
ferencing, and  telemedicine  services  in  2004,  plans  to  build  1 76 
satellites  over  the  next  3  years  to  operate  its  service  (see  the  sec- 
tion on  satellite  services  for  an  in-depth  discussion  of  these  sys- 
tems). The  small  satellite  market  forecast  will  be  influenced  by 
the  future  of  systems  such  as  Teledesic.  Teledesic  has  continu- 
ally scaled  back  the  number  of  satellites  for  its  system.  Origi- 
nally, Teledesic  planned  840  .satellites,  then  288,  then  176,  and 
further  reductions  have  been  predicted. 

A  clear  trend  toward  truly  global  ventures  has  emerged  in  the 
market  I'or  smaller  satellites  for  use  in  LEO  and  MEO  systems. 
As  providers  try  to  find  the  best  technology,  the  lowest  prices, 
and  guaranteed  access  to  markets  all  over  the  world,  U.S.  and 
foreign  companies  have  formed  numerous  partnerships.  Glo- 
balstar,  for  example,  has  established  strategic  partnerships  with 
DACOM/Hyundai  (Korea).  France  Telecom/Alcatel,  Daimler- 
Benz  (Germany),  and  Alenia  Spazio  (Italy).  Major  components 
of  the  Globalstar  satellites  were  built  at  Loral's  facilities  in 
northern  California,  but  final  assembly  and  testing  of  the  satel- 
lites was  done  in  Italy  by  Alenia  Spazio.  As  an  increasing  num- 
ber of  international  ventures  are  created,  it  is  becoming  more 
diftlcull  to  identify  precisely  the  U.S.  contribution  to  many  of 
these  ventures.  Hovycver.  the  United  States  is  still  considered 
the  world  leader  in  the  advanced  technologies  that  are  critical  to 
the  success  of  these  projects. 

Satellite  manufacturing  and  sales  were  tremendously  strong 
in  the  I99()s.  Although  many  observers  predicted  that  satellites 
would  lose  out  to  fiber  optics  in  the  late  1980s  and  early  199()s, 
satellites  have  been  resilient  because  of  the  inherently  global 
"instant"  infrastructure  they  provide.  In  fact,  according  to  Via 
Satellite,  more  GEO  satellites  were  launched  in  the  1990s  than 
in  the  past  three  decades  combined.  Numerous  research  reports 
indicate  the  strength  of  the  worldwide  commercial  satellite 
industry,  but  it  is  important  to  consider  several  factors  before 
forecasting  growth  in  this  sector  over  the  next  5  years:  contin- 
ued competition  from  both  wireline  and  other  wireless  tech- 
nologies, more  advanced  satellites  with  longer  lifetimes  that 
will  not  need  to  be  replaced  as  often,  large  up-front  investment 
requirements,  the  significant  risks  inherent  in  launching  highly 
sophisticated  equipment  into  space,  and  the  need  to  surmount 
the  domestic  and  international  regulatory  hurdles  operators 
face  in  trying  to  offer  global  service.  As  the  number  of  com- 
mercial satellites  in  orbit  increases,  the  allocation  of  valuable 
orbital  slots  and  parts  of  the  radiofrequen  y  spectrum  becomes 
more  challenging.  The  International  Telecomtnunication  Union 
(ITU),  which  is  part  of  the  United  Nations,  provides  an  interna- 
tional forum  for  the  coordination  of  slots  and  parts  of  the  spec- 
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trum.  It  has  become  increasingly  difficult  to  ensure  that  adequattj 
frequencies  are  available  for  the  large  number  of  satellite  ser 
vices  that  companies  are  promising  to  provide. 

Domestic  Trends:  Space  Segment 

Despite  recent  in-orbit  satellite  malfunctions  and  the  impact  o. 
changes  in  LI.S.  export  control  regulations,  the  United  States  con^ 
tinues  to  lead  the  world  in  satellite  manufacturing.  Hughes  SpacL 
and  Communications  (Hughes).  Lockheed  Martin  Telecommuni 
cations  (Lockheed  Martin),  and  Space  Systems/Loral  (SS/L)  ar< 
the  top  three  manufacturers  of  traditional  commercial  communi') 
cations  satellites  fiuilt  for  operation  in  geostationary  orbit.  Whil^- 
Hughes.  Lockheed  Martin,  and  SS/L  remain  the  key  U.S.  player: 
in  the  manufacture  of  large  communications  satellites,  Boeing, 
Motorola,  Orbital  Sciences,  Spectrum  Astro,  and  TRW  are  gain  i 
ing  increased  recognition  for  the  manufacture  of  smaller  satellite" 
that  will  be  used  for  a  variety  of  emerging  satellite  services.  /: 
Satellite  Industry  Association  (SIA)/Futron  Coiporation  repoi 
estimates  that  in  1998,  the  United  States  had  approximately  65. 
percent  of  the  global  satellite  manufacturing  market  ($1 1 .5  billio 
of  $17.6  billion,  including  payments  to  subcontractors)  (Figurj  )j 
29-3).  The  report  also  notes  that  satellite  manufacturing  supporte 
approximately  64, 1 00  jobs  in  the  United  States  in  1998. 

According  to  Via  Satellite's  "1998  Global  Satellite  Survey. 
Hughes  has  built  more  than  one-third  of  the  GEO  satellites  i 
orbit  and  has  contracted  to  build  more  than  a  quarter  of  thos| 
under  construction.  With  regard  to  satellites  in  orbit,  Hughe 
has  37  percent,  Lockheed  Martin  has  17  percent,  and  SS/L  ha 
12  percent  (foreign  manufacturers  account  for  the  remainin 
34  percent).  With  regard  to  satellites  under  constructioi 
Hughes  has  25  percent,  Lockheed  Martin  has  20  percent,  an 
SS/L  has  25  percent.  Lockheed  Martin  and  SS/L  are  stron 
competitors  and  will  continue  to  challenge  Hughes's  leadei 
ship  in  this  area. 
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The  manLilacluring  of  GEO  satellites  is  highly  capital- 
intensive,  and  the  process  does  not  lend  itself  easily  to  new  com- 
petitors. Lockheed  Martin,  Hughes,  and  SS/L  have  upgratled 
their  satellite  manufacturing  facilities  over  the  past  few  years  to 
implement  more  efficient  "modular"  manufacturing  practices. 
This  involves  reducing  complexity  by  lowering  the  number  of 
parts  and  part  types,  simplifying  design  and  testing  procedures, 
moving  toward  assemblylike  products,  using  common  buses,  and 
tailoring  user  payloads.  Implementation  of  these  procedures  has 
resulted  in  lower  costs  as  well  as  reductions  in  the  length  of  time 
it  takes  to  manufacture  a  large  GEO  satellite  from  more  than  30 
months  to  1 8  to  24  months.  The  pressure  to  reduce  production 
times  has  in  some  cases  led  to  quality  control  problems  that  many 
analysts  argue  were  the  cause  of  several  in-orbit  .satellite  failures 
in  the  last  year.  As  a  result  of  the  high-prot'ile  failures  that  have 
tarnished  the  industry's  reputation,  many  manufacturers  have 
recommitted  to  a  focus  on  quality  and  reliability.  It  will  be  inter- 
esting to  see  how  companies  balance  the  need  to  deliver  larger, 
more  complex,  longer-lasting  satellites  in  shoil  time  frames  with 
the  need  to  ensure  quality  and  dependability. 

As  a  result  of  customs  tracking  procedures.  U.S.  government 
statistics  for  exports  of  communications  satellites  (HS  8802.60 
.3000)  are  representative  only  of  the  countries  where  satellites  are 
launched.  Since  only  certain  countries  have  commercial  commu- 
nications satellite  launch  facilities,  the  statistics  are  not  meaning- 
ful in  tracking  the  number  of  satellites  that  are  sold  to  entities  in 
foreign  countries.  According  to  Figure  29-4.  U.S.  "exports"  (i.e., 
foreign  sales)  of  GEO  commercial  communications  satellites 
'  (based  on  estimated  ranges  of  contract  values  for  foreign  cus- 
ttomers)  was  between  $690  million  and  $805  million  in  1998. 

Satellite  Parts  and  Components 

U.S.  manufacturers  contribute  technology  to  many  of  the  com- 
mercial communications  satellites  made  today.  U.S.  govern- 
ment trade  statistics  indicate  a  continued  positive  trade  balance 
for  U.S. -made   parts   for   communications   satellites  (HS 
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8803.90.3000)  from  1994  to  1998.  U.S.  exports  of  satellite  parts 
totaled  $100  million  in  1998,  up  from  $88  million  in  1997. 
Nonetheless,  U.S.  exports  have  fallen  dramatically  from  a  peak 
of  $156  million  in  1995.  This  drop  in  exports  of  satellite  parts 
can  be  attributed  to  several  factors,  including  an  increase  in  the 
technological  capabilities  of  manufacturers  in  other  countries 
(see  Figure  29-5).  In  addition,  U.S.  industry  perceives  that 
stricter  enforcement  of  U.S.  export  controls  may  affect  the  abil- 
ity of  U.S.  manufacturers  to  sell  to  foreign  customers.  It  is 
expected  that  U.S.  exports  of  satellite  parts  may  decline  sharply 
in  1999  but  should  see  some  recovery  in  2000  as  export  licens- 
ing issues  are  addressed  more  effectively. 


GROUND  SEGMEIMT  

The  satellite  ground  equipment  industry  includes  manufactur- 
ers of  large  fixed  earth  stations;  complex  telemetry,  tracking, 
and  control  (TT&C)  equipment;  very  small  aperture  terminals 
(VSATs),  direct  broadcast  satellite  (DBS)  dishes;  and  smaller 
mobile  receivers.  An  earth  station  is  a  piece  of  equipment 
that  can  send  or  receive  a  satellite  signal  and  consists  of  an 
antenna,  a  low-noise  amplifier,  a  down-converter,  and 
receiver  electronics.  The  high  end  is  represented  by  large 
earth  stations  that  cost  between  $1  million  and  $10  million, 
and  the  low  end  by  DBS  receivers  priced  as  low  as  $199.  In 
the  middle,  VSATs  are  priced  between  $3,000  and  $15,000. 

Global  Trends:  Ground  Segment 

Euroconsult  estimates  that  21.4  million  earth  stations  were  sold 
worldwide  in  1996,  accounting  for  about  $18  billion  in  total 
annual  sales.  Euroconsult  predicts  that  108.7  million  earth  sta- 
tions will  be  .sold  in  2006.  with  revenues  of  over  $46  billion  (see 
Table  29-2).  The  growth  in  this  market  can  be  attributed  to  several 
factors:  technological  improvements  that  have  led  to  smaller,  less 
expensive,  and  more  sophisticated  equipment;  global  deregula- 
tion; and  new  satellite  applications  that  have  translated  into 
higher  demand  for  equipment  to  utilize  satellite  technology.  Ten 
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years  ago.  satellites  were  used  primarily  for  telecommunications 
and  television  delivery  services.  New  services  such  as  DBS, 
expanded  VSAT  applications  for  business,  mobile  telephone  sys- 
tems, internet  protocol  (IP)  applications,  and  satellite  radio  will 
help  boost  the  ground  equipment  market  to  new  heights.  Several 
industry  analysts  note  that  the  ground  segment  for  supporting 
space  systems  is  one  of  the  ku'gest  single  markets  in  the  space 
industry  and  is  typically  the  most  underestimated. 

Large  Earth  Stations.  Large  earth  stations  used  for  "fLxed" 
telecommunications  services  ("fixed"  refers  to  the  fact  that  the 
receiver  is  not  mobile)  are  still  in  demand  in  developing  coun- 
tries. Developed  regions  such  as  North  America  and  Europe 
tend  to  utilize  the  extensive  terrestrial  wireline  infrastructure 
and  do  not  rely  as  heavily  on  .satellites  for  telephone  service. 
The  Asia-Pacific  and  Latin  America  regions,  however,  utilize 
satellites  to  provide  quick  and  efficient  service  to  both  densely 
populated  urban  areas  and  hard-to-reach  rural  areas.  Some  ana- 
lysts predict  that  .satellite-delivered  telephone  services  will 
decrease  in  popularity  as  the  terrestrial  infrastructure  devek)ps 
in  those  areas.  Although  many  regions  are  still  in  dire  need  of 
telecommunications  services  (including  India,  China,  and 
Africa),  satellites  do  not  always  provide  the  lowest-cost  solu- 
tion. Euroconsult  predicts  that  759,635  fixed  telecommunica- 
tions earth  stations,  or  62  percent  of  the  world  total,  w  ill  be  sold 
in  regions  other  than  North  America  and  Europe  by  2006. 

Some  of  the  largest  gateway  manufacturers  include  Hughes 
Network  Systems.  NEC,  IDB  Systems  Coiporation,  Scientific 
Atlanta,  and  Stanford  Telecommunications.  In  1998,  there  was 
a  tremendous  amount  of  merger  and  consolidation  activity  in 
the  earth  station  industry.  Although  Hughes  Network  Systems 
(HNS)  remains  one  of  the  largest  players,  several  companies 
are  gearing  up  to  take  on  that  company.  Recent  activity  includes 
Gilat's  purchase  of  GE  Spaceiiet;  L-3"s  purchase  of  STS  (a  divi- 
sion of  California  Microwave),  Essco,  Storm,  Microdyne,  and 
Aydin;  the  merger  of  Trexcom  and  LNR;  the  merger  of  Radyne 
and  ComStream;  the  merger  of  RSI  and  Prodelin  to  form  Tri- 
point  Global  Communications;  and  the  purcha.se  of  Matra  Mar- 
coni's civil  ground  segment  by  Globecomm.  These  mergers  and 
acquisitions  reflect  a  trend  toward  product  integration  and 
efforts  to  enter  overseas  markets. 

The  advent  of  mobile  satellite  services  spurred  the  market 
for  large  earth  stations  in  1998  as  companies  such  as  Iridium 
and  Globalstar  constructed  large  earth  .stations  to  connect  sig- 
nals from  satellites  to  teiTestrial  networks.  Scientific  Atlanta 
constructed  57  global  gateways  for  Iridium,  and  Qualcomm  is 

TABLE  29-2:    World  Satellite  Communications 
Ground  Equipment  Market  in  1986,  1996,  and  2006 


Year 

1986 

1996 

2006 

Annual  sales  (units)* 

510,000 

21.4  million 

108.7  million 

Annual  sales  ($)* 

$2.48  billion 

$18.13  oillion 

$46.28  billion 

Average  price  ($) 

$4,860 

$850 

$425 

*  On  average. 

Source:  Euroconsult,  May  1997. 
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the  prime  contractor  for  the  construction  of  the  38  gateways  for 
Global.star.  As  of  August  1999,  Globalstar  had  8  gateways  in 
operation,  with  16  additional  gateways  to  be  activated  by  the, 
end  of  1999  and  all  38  to  be  on-line  by  mid-2000.  As  Iridiumt 
struggles  to  restructure  its  business  and  the  mobile  satellite  ser-,' 
vices  industry  undergoes  a  degree  of  consolidation,  demand  forj 
these  types  of  gateways  may  decrease  in  the  short  term. 

Telemetry,  tracking,  and  control  (TT&C)  systems  are  used  to< 
monitor  the  operations  of  a  satellite.  Telemetry  involves  report-  i 
ing  the  status  of  satellite  systems,  such  as  voltage,  current,  tem- 
perature,  and  transponder  configuration.  Tracking  equipment  is^  in 
used  to  enable  controllers  to  locate  a  satellite's  exact  position,  iy3 
and  track  the  direction  of  the  antennas.  Control  equipment; 
entails  sending  commands  to  a  satellite  to  operate  systems,  con-( 
figure  transponders  and  antennas,  and  perform  orbital  maneu-  is 
vers  such  as  adjusting  the  position  of  a  satellite  in  orbit. 

Very  Small  Aperture  Terminals.  A  VSAT  is  a  small  earth  sta- 
tion, usually  a  satellite  dish  between  1 .2  and  2.4  meters  in  diame- 
ter, that  is  used  to  provide  one-way  or  two-way  naiTowcast 
transmission  of  video,  voice,  and  data  to  a  satellite.  VSATs  iire 
most  commonly  used  for  business  applications.  Growth  in  this 
segment  can  be  attributed  to  several  factors,  including  the  devel- 
opment of  new  VSAT  applications  such  as  credit  authorization, 
electronic  payment  systems,  transmission  of  sales  and  pricing' 
information  between  retail  outlets  and  headquarters  sites,  travel-' 
and  financial-related  services,  hotel  and  motel  management,  auto-|  j 
matic  tellers,  and  real-time  inventory  control.  Other  factors  that! 
will  contribute  positively  to  the  growth  of  the  industry  include 
price  reductions,  technological  advancements,  and  the  demand^ 
for  greater  bandwidth.  The  world's  largest  VSAT  equipment  man- 
ufacturers include  HNS,  Scientific  Atlanta,  NEC,  Fujitsu,  Bosch' ! 
Telecom,  and  Gilat  Satellite  Networks.  C.E.  Unterberg,  Towbin.  a 
Wall  Street  investment  analysis  firni,  notes  that  HNS  and  Gilat 
Satellite  Networks  account  for  more  than  80  percent  of  VSAf ! ' 
business.  In  1999,  those  two  companies  publicly  battled  for  a! 
large  contract  to  provide  VSATs  to  BP  Amoco  that  was  said  to  bcj 
involve  more  than  24,000  terminals  valued  at  $1,000  to  .$3,00(j 
each.  HNS  emerged  triumphant,  dealing  Gilat  a  blow  in  regard  toi  i 
its  plan  to  ultimately  t)vertake  the  cunent  VSAT  industry  leader,  i 
Other  companies  in  the  business  compete  fiercely  for  the  remain- 
ing 20  percent. 

According  to  C.E.  Unterberg,  Towbin,  the  VSAT  market  wasi 
valued  at  over  $1  billion  in  1999  and  will  have  a  22  percent 
compound  annual  growth  rate  until  2003.  The  Global  VSAT 
Forum  was  established  in  1998  to  combat  regulatory  and 
license  constraints  that  inhibit  the  growth  of  VSAT  .services 
worldwide.  The  forum  is  based  in  London  and  currently  has 
more  than  50  members. 

Direct  to  Home,  Direct  Broadcast  Satellite,  and  Television 
Receive-Only  Equipment.  Sales  of  satellite  antennas  thall 
receive  digital  direct  broadcast  signals  were  strong  in  1998  andi 
the  first  half  of  1999.  "SkyReport"  counted  11.6  millior 
DTH/DBS  subscribers  in  the  United  States  as  of  May  1999 
million  are  C-band).  (DTH  generally  refers  to  the  transmissiorj? 
of  television  signals  directly  to  satellite  dishes  placed  outsidq 


viewers'  homes.  DBS  is  considered  a  subset  of  the  DTH  indus- 
try and  refers  to  service  delivered  by  a  high-power  satellite  that 
requires  smaller  satellite  dishes.  Many  people  use  the  two  terms 
interchangeably.)  C.E.  Unterberg.  Towbin  predicts  that  DTH 
households  in  the  United  States  will  number  21  million  in  2(){)5 
and  apprt)ach  24  million  in  2007.  Worldwide  subscribers  of 
DTH  totaled  39.6  million  in  1998.  according  to  "Sky Report." 
and  many  analysts  expect  tremendous  growth  in  Asia  and  Latin 
America.  DTH  services  include  transmission  of  signals  to  both 
large  C-band  dishes  and  smaller  18-  to  24-inch  dishes.  Although 
these  DBS  .services  face  stiff  competition  from  the  cable  indus- 
try and  in  the  future  from  digital  cable,  inany  observers  predict 
that  this  segment  of  the  industry,  and  thus  the  equipment  neces- 
sary to  utilize  these  services,  will  continue  to  grow. 

U.S.  government  statistics  show  that  the  United  States  had 
a  negative  trade  balance  in  television  receive-only  (TVRO) 
equipment,  the  only  category  in  the  ground  equipment  sector 
for  which  data  are  available,  from  1994  to  1998.  The  trade 
deficit  in  TVRO  deteriorated  to  $336  million  in  1998  from 

|$127  million  in  1997.  The  negative  trade  balance  in  this  area 
can  be  attributed  in  large  part  to  the  competitive  strength  of 
Asian  manufacturers  of  these  products  (see  Figure  29-6). 
Although  sales  of  DBS  equipment  will  continue  to  be  strong, 
the  main  producers  of  these  products  reside  outside  the  United 

;  States. 

U.S.  manufacturers  of  DTH  equipment  include  Thomson 
Consumer  Electronics.  HNS.  and  Channel  Master.  General 
Instrument  Corp.  no  longer  produces  DBS  hardware  for  con- 
sumers in  North  America  after  losing  a  contract  with  its  major 
icustomer,  PrimeStar.  DirecTV  announced  plans  to  acquire 
PrimeStar  in  January  1999.  Japanese  manufacturers  include 
iHitachi.  Mitsubishi,  Toshiba,  Sony,  and  JVC.  Philips  Electron- 
ics, which  is  owned  by  Royal  Philips  Electronics  of  the  Nether- 
lands, is  also  a  major  player  in  the  DTH  equipment  market.  The 
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DTH  equipment  sector  has  seen  a  sleep  drop  in  equipment 
prices  since  the  introduction  of  these  services  in  1994.  Origi- 
nally totaling  $699  a  set,  prices  have  dropped  to  as  low  as  $199. 

Two  primary  components  are  necessary  for  satellite  televi- 
sion: the  18-  to  24-inch  dish  placed  outside  the  home  and  the 
set-top  box  (or  integrated  receiver-decoder)  that  sits  on  top  of 
the  television  set.  The  manufacture  of  these  components  is 
highly  competitive,  and  service  providers  frequently  subsidize 
the  equipment  to  gain  subscribers  and  earn  monthly  service 
fees.  Prices  for  this  type  of  equipment  have  been  driven  down 
by  competition  in  the  service  market,  as  service  providers  have 
forced  equipment  prices  to  fall  below  actual  costs.  There  is. 
however,  high  potential  for  growth  in  the  satellite  television 
industry,  ensuring  a  large  future  market  for  this  equipment. 

Mobile  Services  Equipment.  With  the  advent  of  several  new 
services,  prices  for  commercial  mobile  satellite  services  and 
handsets  have  decreased  substantially.  Recent  figures  put  unit 
sales  of  INMARSAT'S  mini-M  laptop-sized  mobile  satellite 
phones  at  about  5(),()(X)  since  they  were  introduced  in  July 

1997.  These  telephones  cost  approximately  $3,()()().  with 
charges  starting  at  about  $2.70  per  minute.  Manufacturers  of 
the  mini-M  phones  include  KVH  (United  States).  NEC  (Japan). 
NERA  (Norway),  and  Thrane  (Denmark).  INMARSAT'S  mini- 
M  is  facing  competition  from  Iridium  and  Globalstar  which 
offer  mobile  telephone  services  with  hand-held  phones. 

Sales  of  mobile  handsets  should  increase  as  companies  such 
as  Globalstar.  ICO,  and  several  regional  systems  roll  out  their  ser- 
vices over  the  next  2  to  4  years.  These  services  will  allow  cus- 
tomers to  use  hand-held  cellularlike  phones  to  make  and  receive 
telephone  calls  anywhere  on  earth.  Indium  launched  service  in 
November  1998  with  somewhat  disappointing  results.  As  of  May 
1999.  Iridium  reportedly  had  sold  lewer  than  I  1.000  phones,  far 
below  the  100.000  it  had  estimated  it  wcnild  sell  by  the  end  of 

1998.  Manufacturers  of  Iridium  handsets  include  Motorola  and 
Kyocera  (Japan).  Globalstar  was  expected  to  launch  partial  ser- 
vice in  October  1999  and  estimated  that  35,000  handsets  would 
be  available  by  fall  1999  and  a  total  of  1  ()(),()()()  by  the  end  of  that 
year  Globalstar's  handsets  are  being  made  by  Ericsson,  Qual- 
conim,  and  Telital.  ICO  is  expected  to  launch  service  in  2000.  and 
its  handsets  will  be  produced  by  HNS.  Matsushita.  Mitsubishi. 
NEC.  Samsung,  and  NERA.  Fiost  &  Sullivan  predicts  that 
spending  on  mobile  .satellite  earth  stations  (including  hand-held 
phones  and  computer  receivers)  will  grow  to  $6.4  billion  in  2001 , 
with  sales  of  (wer  3  million  mobile  .stations. 

Under  the  auspices  of  the  ITU,  there  has  been  an  attempt  to 
facilitate  common  procedures  among  countries  for  licensing, 
marking,  customs,  and  type  approval  of  handsets  and  termi- 
nals for  mobile  satellite  systems.  This  effort  has  been  formal- 
ized in  the  Global  Mobile  Personal  Communications  by 
Satellite  (GMPCS)  Memorandum  of  Understanding  (MoU). 
Currently.  1 29  entities  (including  governments,  operators,  ser- 
vice providers,  and  manufacturers)  are  signatories  to  the 
MoU.  It  is  hoped  that  this  agreement  will  increase  mobile 
satellite  phone  use  by  ensuring  that  customers  can  bring  their 
handsets  across  borders  freely. 
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Mobile  services  for  paging,  messaging,  tractcing,  and  data 
(referred  to  as  Little  LEOs)  are  expected  to  be  offered  by  a 
number  ol  companies,  such  as  ORBCOMM,  LEO  One  USA, 
E-Sat,  and  Final  Analysis,  in  the  next  several  years.  ORB- 
COMM was  the  first  to  offer  two-way  data  and  messaging  ser- 
vices, initiating  service  in  1998.  C.E.  Unterberg,  Towbin 
estimated  that  ORBCOMM  would  ship  almost  2()0,()()()  termi- 
nals by  the  end  of  1999,  at  a  cost  of  approximately  $400  each. 
Pagers  and  other  equipment  necessary  for  the  rollout  of  these 
services  will  increase  over  the  next  several  years.  A  surge  in 
sales  of  satellite  telephones  and  pagers  is  expected  as  compa- 
nies seek  unconventional  ways  of  maintaining  communications 
links  during  the  Y2K  transition  period. 

Global  Positioning  System.  Sales  of  receivers  using  the  U.S. 
GPS  constellation  of  radio-emitting  satellites  for  location,  track- 
ing, and  timing  services  arc  expected  to  contmuc  to  grow  rapidly 
in  the  next  .'S  years.  U.S.  companies  involved  in  the  GPS  equip- 
ment market  include  Garmin,  Honeywell,  Magellan  (a  unit  of 
Orbital  Sciences),  Motorola,  Rockwell,  Trimble  Navigation,  and 
the  NOMOS  Corporation.  GPS  is  used  for  a  variety  of  different 
industrial  and  consumer  applications.  Although  industrial  mar- 
ket GPS  applications  such  as  surveying  and  aircraft  navigation 
have  been  growing  steadily,  the  consumer  market  for  GPS  has 
shown  dramatic  growth.  Consumer  applications  such  as  car  nav- 
igation and  hand-held  GPS  receivers  used  for  fishing,  camping, 
hunting,  and  other  t)utdoor  sports  have  taken  off  as  prices  have 
decreased.  Hand-held  GPS  receivers  sell  for  as  little  as  $|{)(). 

The  recent  decision  by  the  U.S.  Federal  Communications 
Commission  to  require  cellular  and  personal  communications 
services  (PCS)  networks  to  incorporate  enhanced  91  I  (E-91  i ) 
features  such  as  caller  location  by  the  yv.ar  2()()l  will  ensure  that 
GPS  consumer  applications  will  increase.  Cellular  and  PCS 
handset  manufacturers  are  already  incorporating  GPS  into  their 
equipment  in  anticipation  of  E-91  I  implementation. 

Car  navigation  systems  such  as  OnStar,  PathMaster.  and 
Guidestar  cost  from  $1 ,()()()  to  $2,500  and  are  one  of  the  fastest- 
growing  segments  of  the  GPS  market.  GPS  car  navigation  sys- 
tems are  now  installed  in  many  luxury  and  rental  car  vehicles, 
but  it  is  expected  that  they  will  soon  become  standard  in  many 
midpriced  vehicles.  Some  analysts  predict  that  car  navigation 
systems  will  be  a  standard  option  for  most  U.S.  vehicles  and 
trucks  in  the  next  years.  Japan  already  has  a  large  market  for 
car  navigation  equipment,  and  it  continues  to  grow. 

A  recent  report  by  Allied  Business  Intelligence  (ABI)  predicts 
that  the  commercial  market  for  GPS  will  be  worth  $14  billion  by 
2005.  ABI  notes  that  although  the  United  States  cuirently  retains 
65  percent  of  the  GPS  hardware  and  software  market,  foreign 
firms  will  capture  50  percent  of  the  total  market  by  2005. 

Digital  Audio  Radio  Satellite  and  Digital  Audio  Broadcasting 
Services.  Digital  audio  radio  satellite  (DARS)  services  from 
companies  such  as  CD  Radio  and  XM  Satellite  Radio  (formerly 
American  Mobile  Radio  Corporation)  are  expected  to  increase 
demand  for  satellite  receiver  radios  in  the  United  States  over  the 
next  few  years.  CD  Radio  is  expected  to  launch  its  .service  in  late 
2()()0,  with  radios  manufactured  by  Panasonic  (a  division  of  Ma- 


tsushita) and  Alpine.  XM  Satellite  Radio  will  initiate  service  in  1 
2001.  and  its  radios  will  be  manufactured  by  Pioneer,  Shaip,  and ; 
Alpine.  C.E.  Unterberg,  Towbin  estimates  that  there  will  be  1.84!, 
million  U.S.  DARS  subscribers  in  2001  and  21 .5  million  in  2005. 1 

WorldSpace  planned  to  offer  digital  audio  broadcasting  ser- ;  j 
vices  (DABS)  primarily  to  developing  markets  around  the  worlds  j 
beginning  in  late  1999.  The  system  will  include  satellites  serving  ! 
Africa,  the  Caribbean,  Central  America  and  South  America,  and'  i 
north,  southeast,  and  west  Asia.  WorldSpace  launched  its  first-  i 
satellite.  Afristdi:  in  October  1998.  Afdstar  was  slated  to  begin'  ' 
providing  service  to  customers  in  South  Africa,  Kenya,  and  the'  [ 
Middle  East  by  October  1999.  Cuirent  estimates  place  the  cost'  | 
of  a  WorldSpace  radio  at  about  $300.  WorldSpace  has  signed  | 
contracts  with  several  Japanese  companies  for  the  manufacture'  : 
of  this  equipment,  including  Hitachi.  JVC,  Sanyo,  and  Ma-' 
tsushita  (Panasonic).  WorldSpace  anticipates  that  it  will  sign  up'  \ 
500.000  subscribers  in  the  first  year  of  service.  C.E.  Unterberg.  i 
Towbin  predicts  930.000  international  satellite  radio  subscribers  j 
in  2000  and  8.4  million  in  2003.  Japan's  Nihon  Mobile  (a  joinf  i 
venture  involving  Toshiba,  Toyota  Motors,  and  Fujitsu)  is  plan- 
ning to  offer  satellite  radio  .services  to  customers  throughout 
Japan  beginning  in  2001 .  The  company  forecasts  2  million  sub- 
scribers by  2003  and  10  million  by  2010.  The  radios  arc- 
expected  to  cost  between  $1,1 50  and  $  1 ,500. 

Many  satellite  radio  manufacturers  are  outside  the  Unitec,  , 
Stales;  thus,  growth  in  this  market  will  benefit  foreign  con" 
sumer  electronics  companies  more  than  U.S.  firms.  ^ 

While  growth  in  the  satellite  ground  equipment  market  is  solit-  ■ 
at  this  time,  competition  is  intensifying  among  manufacturers  o''  ' 
this  equipment.  This  intense  competition  is  driving  manufacture  ■ 
ers  to  lower  prices,  improve  features  and  perfomiance.  differenti  \ 
ate  and  continually  redevelop  products,  as  well  as  tolerate  lov  1 
profit  margins.  j., 

Domestic  Trends:  Ground  Segment  • 

There  are  no  official  production  or  revenue  statistics  for  U.S." 
made  satellite  ground  equipment,  and  industry  estimates  vary!! 
According  to  the  May  1999  SIA/Futron  Corporation  survey,  thi!;: 
United  States  manufactures  just  over  54  percent  ($8.3  billion  o.'i  ' 
$15  billion)  of  the  world's  satellite  ground  equipment.  It  i^  .  . 
expected  that  that  share  will  continue  at  the  same  level  o^  '  : 
decrease  slightly.  The  ground  equipment  industry  supports  abou' 
22,500  jobs  in  the  United  States,  according  to  the  same  survey,  i:, 
U.S.  companies  are  strong  in  the  market  for  large  earth  station'  : 
and  VSAT  equipment,  while  companies  in  Asia  and  Europe  ten(  < 
to  excel  in  the  manufacture  of  consumer  electronics  product  <! 
such  as  smaller  DBS  dishes  and  new  mobile  terminals. 

In  the  early  1990s,  U.S.  manufacturers  retained  a  large  shan 
of  the  world  market  for  most  satellite  ground  segments,  but  tha 
share  has  decreased  as  competition  from  Japan  and  Europe  ha  i 
become  more  intense.  As  the  industry  has  grown,  so  has  the  num 
ber  of  competitors.  Manufacturers  face  significant  price  competi  j  \ 
tion,  demand  for  more  advanced  technology,  and  the  need  fo  | 
continued  capital  investments.  U.S.  companies  such  as  Scientifi 
Atlanta  and  STM  Wireless  face  fierce  competition  from  NEC| 
Alcatel,  and  Gilat. 
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With  regard  to  large  earth  stations,  U.S.  companies  have 
benefited  Ironi  the  launch  of  new  mobile  satellite  systems  such 
as  Iridium  and  Globalstar,  althi)ugh  competition  from  .lapanese 
and  European  manulacturers  is  growing  for  other  large  projects. 
While  the  VSAT  market  is  expected  to  gfow  overall,  the  U.S. 
share  ot  that  market  may  slip  as  companies  such  as  NEC, 
Fujitsu,  and  Ciilat  Satellite  Networks  make  inroads  in  world 
markets.  Although  many  analysts  predict  that  DBS  subscrip- 
tions will  grow  significantly  over  the  next  5  years,  manufactur- 
ers trom  Asia  have  gained  a  large  portion  of  this  equipment 
market.  The  United  States  continues  to  import  more  TVRO  than 
it  exports,  and  the  imbalance  has  increased  significantly  since 
1997.  The  market  for  mobile  handsets  and  pagers  will  see  sig- 
nificant growth  in  the  next  few  years  as  new  services  for  voice, 
paging,  and  messaging  are  introduced.  The  United  States 
should  retain  a  fair  share  of  this  market.  Many  U.S.  companies 
excel  in  the  production  of  the  higher-technology  GPS  receivers 
used  for  location,  tracking,  and  timing  services,  although  Japa- 
nese companies  are  also  strong  in  this  area.  The  market  for 
I  satellite  receiver  radios  should  increase,  although  much  of  that 
!  business  may  go  to  European  and  Japanese  companies. 

Industry  and  Trade  Projections  for  the  Next 
1  and  5  Years 

The  U.S.  commercial  satellite  communications  systems  indus- 
try (both  the  space  and  ground  segments)  generated  revenues  of 
$19.8  billion  in  1998,  according  to  the  SIA/Futron  Corporation 
survey  report  published  in  May  1999.  The  U.S.  share  represents 
about  60  percent  of  world  revenue,  although  future  revenues 
may  be  affected  by  new  export  licensing  procedures  that  make 
it  difficult  for  U.S.  companies  to  market  and  sell  to  overseas 
customers.  Although  U.S.  satellite  component  manufacturers 
strengthened  their  hold  on  the  market  in  1998,  the  size  of  the 
surplus  may  slip  as  a  result  of  export  licensing  issues  and  tech- 
nological advances  by  manufacturers  in  other  countries.  The 
ground  segment  will  retain  its  current  growth  level  or  grow 
slightly,  although  there  is  strong  competition  in  this  segment. 

The  United  States  will  certainly  dominate  the  market  for 
large  GEO  satellites  in  2000,  although  the  consolidation  of  sev- 
eral companies  in  Europe  may  create  increased  competition  in 
the  longer  term.  Orders  for  GEO  satellites  will  remain  at  an 
average  of  about  30  per  year,  while  contracts  for  new  and  next- 
generation  LEO  satellites  may  not  meet  previous  expectations 
as  initial  difficulties  in  the  mobile  satellite  services  sector  have 
weakened  the  prospects  for  future  systems.  In  terms  of  the  out- 
look for  the  overall  commercial  satellite  manufacturing  indus- 
try over  the  next  5  years,  an  increase  in  the  manufacture  of 
smaller  satellites  for  use  in  both  voice  and  data  systems  most 
likely  will  balance  any  potential  downturns  in  the  growth  of  the 
GEO  satellite  manufacturing  market. 

Ground  equipment  sales  will  continue  to  be  driven  by  strong 
growth  in  VSATs  and  DBS  in  developed  regions,  while  demand 
tor  large  earth  stations  for  telecommunications  services  will 
continue  to  grow  in  developing  areas.  The  areas  of  high  growth 
most  likely  will  continue  to  be  VSATs,  DBS,  and  mobile  termi- 
nals (including  GPS).  While  the  space  segment  will  condnue  to 


receive  most  of  the  attention,  the  earth  station  market  is  critical 
to  the  success  of  the  overall  industry.  Without  equipment  to 
effectively  receive  signals  from  satellites,  no  satellite  system 
can  be  commercially  viable. 

Continued  international  demand,  coupled  with  new  applica- 
tions such  as  mobile  telephony,  DBS,  satellite  radio,  satellite 
messaging,  and  data  services,  will  sustain  U.S.  satellite  equip- 
ment industry  revenues  through  the  early  part  of  the  next  cen- 
tury. Many  analysts  predict  some  consolidation  as  the  industry 
grows,  but  the  United  States  should  continue  to  have  a  strong 
presence  in  both  the  space  and  ground  segments. 

The  U.S.  satellite  manufacturing  industry  will  continue  to 
dominate  the  GEO  satellite  market  for  the  short  term,  and  com- 
panies such  as  Boeing,  Mtitorola,  Orbital  Sciences,  Spectrum 
Astro,  and  TRW  will  continue  to  represent  the  United  States  in 
the  manufacture  of  smaller,  non-GEO  satellites.  The  ground 
equipment  industry  will  continue  to  see  strong  growth  as  these 
new  applications  are  rolled  out.  Although  the  U.S.  industry  will 
see  more  pronounced  competition  from  overseas  competitors 
and  more  stringent  implementation  of  export  control  regula- 
tions, U.S.  companies  should  be  able  to  maintain  their  lead  in 
the  space  segment  and  remain  competitive  in  certain  segments 
of  the  ground  equipment  market,  such  as  large  earth  stations, 
VSAT  systems,  and  GPS  receivers. 

The  future  of  the  industry  will  rely  to  some  extent  on  three 
main  factors:  deregulation  that  will  allow  companies  to  offer 
global  services,  rising  demand  for  telephony  and  data  services, 
and  continued  technological  developments.  Many  analysts 
believe  that  the  ability  of  companies  to  overcome  regulatory 
hurdles,  coordinate  spectrum  and  orbital  slot  allocations  at  the 
ITU.  and  work  with  foreign  governments  will  be  key  factors  in 
the  future  success  of  the  industry. 

SATELLITE  COMMUNICATIONS  SERVICES 

Satellite  telecommunications  services  include  one-  and  two- 
way  delivery  of  voice,  video,  and  data  via  satellite,  including 
international  telephone  calls,  broadcasting,  and  enhanced 
data  services,  to  discrete  geographic  locations.  Fixed  satel- 
lite services  (FSS)  refer  to  broadcasting,  data  transmission, 
and  telephony  using  fixed  earth  stations,  while  mobile  satel- 
lite services  (MSS)  utilize  mobile  receivers,  such  as  cellular- 
size  phones,  that  can  receive  and  transmit  satellite  signals. 
FSS  traditionally  have  accounted  for  the  majority  of  satellite 
service  revenues,  but  new  mobile  services  are  expected  to 
generate  a  significant  percentage  of  future  earnings. 

Global  Trends 

There  are  no  official  U.S.  government  data  on  satellite  service 
revenues.  According  to  SIA/Futron  Corporation,  revenues  from 
global  satellite  services  (both  fixed  and  mobile)  amounted  to 
$26.2  billion  in  1998,  up  from  the  1997  adjusted  figure  of  $21.2 
billion.  The  United  States  accounted  for  $7.4  billion,  or  28  per- 
cent, of  that  total  (see  Figure  29-7).  Dramatic  growth  in  DBS 
and  other  subscription  services  was  largely  responsible  for  the 
increase  in  satellite  services  revenues  from  1997  to  1998.  The 
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rapid  growth  that  had  been  expected  in  revenues  from  the  mobile 
satellite  services  sector  (such  as  those  ottered  by  Indium)  did  not 
materialize  in  1998  as  service  was  initiated  later  than  expected 
and  suf  fered  from  a  number  of  technical  glitches  during  the  first 
several  months.  SIA/Futron  breaks  down  satellite  service  rev- 
enues into  two  primary  categories:  transponder  leasing  and  sub- 
scription/retail services.  Satellite  operators  derive  revenues  by 
leasing  out  a  specific  number  of  transponders  (transmit-receive 
devices)  that  are  physically  part  of  a  communications  satellite. 
Subscription/retail  services  receive  the  revenues  generated 
through  direct  broadcast  satellite,  nK)bile  satellite  telephone, 
mobile  satellite  data,  VSAT,  and  value-added  remote  sensing 
services.  SIA/Futron  reported  $20.1  billion  in  revenues  from 
subscription/retail  services  and  $6.0  billion  in  revenue  from 
transponder  leasing  in  1998. 

INTELSAT,  an  international  treaty  organization  founded  in 
1964,  was  the  first  organization  to  provide  global  satellite  cover- 
age. It  continues  to  provide  voice,  data,  video,  and  Internet  ser- 
vices to  more  than  200  countries.  In  March  1998,  INTELSAT'S 
143  member  nations  agreed  to  partially  privatize  and  form  a  new 
company.  New  Skies  Satellites,  N.V.  Six  of  INTELSAT'S  24  satel- 
lites (5  operational  and  1  to  be  launched  in  1999)  were  transfeired 
to  New  Skies  in  November  1998.  Building  on  the  momentum  of 
the  partial  privatization.  INTELSAT'S  members  endorsed  full 
privatization  of  the  entity  in  April  1999.  This  privatization  is  still 
subject  (o  final  approval  by  the  members  but  is  expected  to  lake 
place  in  2001.  The  global  telecommunications  marketplace  has 
changed  dramatically  since  INTELSAT  was  created.  It  is  thought 
that  the  "New  INTELSAT"  will  be  better  suited  to  compete  with 
other  private  sector  international  satellite  and  cable  companies 
and  respond  more  rapidly  to  changes  in  the  marketplace. 

INTELSAT'S  activities  in  the  United  States  are  carried  out 
through  COMSAT  Corporatit)n.  In  September  1998,  Lockheed 
Martin  Global  Telecommunications  Inc.  announced  plans  to 
purchase  COMSAT.  The  purchase  is  contingent  on  the  resolu- 
tion of  several  regulatory  issues  involving  the  U.S.  Federal 
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Communication  Commission,  the  U.S.  Department  of  Justice,  j 
and  CcMigress  (legislation  needs  to  be  passed  that  would  repeal  ; 
a  10  percent  ownership  limit  in  COMSAT).  Many  observers  are  - 
optimistic  that  these  hurdles  will  be  overcome  in  the  year  2000.  i 
Lockheed  has  said  that  its  purchase  offer  requires  all  legislative  i 
issues  to  be  resolved  by  September  2000. 

While  INTELSAT  concentrates  on  fixed  satellite  services  . 
(ESS),  INMARSAT  provides  mobile  satellite  services  (MSS), 
worldwide.  Established  in  1979  as  an  intergoveminental  treaty  ^ 
organization,  INMARSAT  has  86  member  countries  and  pro-  ; 
vides  global  mobile  satellite  communications  for  air,  .sea,  and ' 
land  applications.  In  April  1999,  INMARSAT  became  the  first  i 
intergovernmental  treaty  organization  to  fully  make  the  transition  c 
to  a  private  company.  Headquartered  in  London,  the  newly  priva- , 
tized  company  is  governed  by  a  14-member  board  of  directors.  In 
the  next  several  years,  INMAR.SAT  is  planning  to  launch  a  tour-  iiii 
GEO  satellite  system  to  provide  broadband,  high-speed,  mobile  iilfji; 
multimedia  services  that  is  called  Project  Horizons.  It  anticipates 
that  the  first  Horizons  satellite  will  be  operational  in  2002.  ,i 

The  PanAmSat  Corporation,  which  merged  with  Hughes  in/ 
1997,  was  the  world's  first  private  international  satellite  .service 
provider.  It  maintains  a  licet  of  1 9  satellites  and  was  preparing  for 
the  launch  of  7  additional  or  replacement  satellites  from  Novem- 
ber 1999  to  the  end  of  2001 .  PanAmSat  reported  earnings  (before- 
interest,  taxes,  depreciation,  and  amortization)  of  $5.'S3.3  million 
in  1998. 

Other  global  satellite  service  providers  include  GE  Americom 
Communications,  Loral  Space  and  Communications  (which  pur-i 
chased  Orion  Network  Systems  in  1997).  and  Columbia  Com-j 
munications  Corp.  In  many  areas  of  the  world,  the  number  of 
private  satellite  operators  has  begun  to  increase  significantly.  The, 
result  has  been  heightened  competition,  lower  prices,  and  betterj' 
technology. 

Another  factor  that  will  influence  the  future  of  the  globali 
satellite  service  industry  is  the  increasing  use  of  digital  com-; 
pression  technology.  Digital  compression,  or  the  ability  to 
include  multiple  digital  feeds  into  the  space  formerly  occupied*  t;?! 
by  a  single  analog  channel,  allows  more  efficient  use  of  satellite 
technology  and  lower  transponder  costs.  The  primary  markets' 
for  digital  compression  are  expected  to  be  DTH,  business  tele- 
vision, and  satellite  news  gathering.  Irwin  Communicationsj  j 
estimates  that  almost  1,000  transponders  were  cairying  someP 
form  of  digital  traffic  in  1998,  up  from  400  in  1997.  Although 
many  firms  are  hesitant  to  switch  from  analog  to  digital  because  . 
of  the  short-term  costs  associated  with  the  transition  and  a  gen 
eral  lack  of  familiarity  with  the  new  technology,  long-term 
price  advantages  are  expected  to  persuade  the  majority  of  busi 
nesses  to  make  the  switch  as  early  as  2001 . 


Regulatory  Developments 

In  February  1997,  the  United  States  and  47  other  countrie;- 
made  binding  commitments  to  open  satellite  markets  to  compe-! 
tition  in  the  WTO  Agreement  on  Basic  Telecommunications 
Services.  To  ensure  implementation  of  the  WTO  agreement,  the 
U.S.  Federal  Communications  Commission  issued  orders  iri 
November  1997  that  effectively  liberalized  market  access  foi' 
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foreign  tclecominiinicalions  providers  in  (he  United  Slates  and 
provided  for  enhanced  eonipetilion  in  tlie  U.S.  satellite  services 
market.  I'lie  objective  of  the.se  regidalions  is  to  ensure  that  for- 
eign and  U.S.  carriers  will  have  new  opportunities  to  compete 
in  previously  inaccessible  markets. 

In  addition  to  the  WTO  agreement  commitments  on  satellite 
services,  the  United  States  has  negotiated  several  bilateral  agree- 
ments pertaining  to  the  provision  ot  satellite  services  (see  Table 
29-3).  Ill  December  I99S,  the  United  States  and  Mexico  signed 
an  agreement  regarding  the  provision  of  mobile  satellite  services. 
Previously,  in  October  1997.  those  two  countries  signed  a  bilat- 
eral agreement  on  FSS  that  allows  U.S.  and  Mexican  satellites  to 
provide  these  types  of  services  in  both  countries.  A  separate 
agreement  on  llie  provision  of  DTH  satellite  services  was  signed 
in  November  1996.  The  United  States  and  Argentina  signed  a 
similar  agreement  in  June  1998  that  will  allow  U.S.  and  Argen- 
tine companies  to  provide  FSS  (including  DTH)  in  both  coun- 
tries. These  agreements  should  ensure  that  U.S.  operators  are 
poised  to  take  advantage  of  opportunities  to  serve  Latin  America, 
j  which  is  a  very  promising  market  for  DBS  .services. 

Domestic  Trends 

Fixed  Satellite  Services.  FSS  provides  point-to-point  or 
point-to-multipoint  telecommunications  between  fixed  loca- 
tions. Applications  include  telephony,  video  broadcasting,  data 
transmission,  and  teleconferencing.  Users  of  the.se  services 
were  previously  limited  to  INTELSAT  and  several  regional  and 
national  systems,  many  of  which  were  owned  by  governments 
or  quasi-governmental  agencies. 

According  to  Via  Satellite,  the  number  of  GEO  .satellite  oper- 
ators doubled,  from  about  25  operators  in  the  1980s  to  about  50 
in  1996.  It  is  estimated  that  there  will  be  up  to  60  operators  by 
the  year  2000.  U.S.  domestic  FSS  operators  include  but  are  not 
limited  to  Colun>bia  Communications  Corporation.  COMSAT. 


OF  American  Communications  (CiE  Americom).  Loral  Skynet, 
and  F^inAmSat.  Satellite  manufacturers  such  as  Loral  have 
increasingly  become  involved  in  the  services  side  of  the  busi- 
ness, integrating  vertically  to  manufacture  the  satellites  while 
also  offering  services  to  consumers.  Although  the  number  of 
operators  is  expected  to  continue  to  increase,  industry  consoli- 
dation, increased  competition  from  new  mobile  systems,  and 
systems  that  most  likely  will  be  phased  out  over  time  will  miti- 
gate the  increase  in  the  number  of  new  operators  over  the  next  10 
years. 

The  I99()s  saw  an  increase  in  the  number  of  agreements 
between  satellite  manufacturers  in  search  of  valuable  orbital 
slots  and  service  providers  with  orbital  slots  that  lacked  access  to 
the  most  sophisticated  satellites.  Two  examples  of  this  trend 
include  the  Lockheed  Martin  Intersputnik  (LMI)  venture  formed 
in  1997  and  a  Loral/SatMex  venture  announced  in  1998. 

With  regard  to  LMI,  Intersputnik  is  contributing  valuable 
orbital  slots  and  satellite  coordinating  services  for  the  venture, 
while  Lockheed  Martin  will  provide  launch  services  and  the 
latest-generation  A2I00  satellites  for  the  system.  LMI  currently 
is  using  two  Intersputnik  Gori/ont  satellites  to  jirovide  service  in 
Russia  and  Asia,  but  these  older  satellites  are  expected  to  be 
replaced  in  the  next  several  years.  LMI  planned  to  launch  an 
A21()0  satellite,  the  LMI-1.  in  the  third  quarter  of  1999.  Despite 
cutbacks  in  its  London  office  and  a  restructuring  effort,  LMI  was 
ht)ping  to  sign  additional  customers  and  provide  specialized 
regional  service  in  1999.  In  October  1997,  Loral  (United  States) 
and  Telefonica  Autrey  ( Mexico)  won  a  75  percent  interest  in  Sat- 
Mex,  which  owns  orbital  slots  above  North  America.  The.se  slots 
will  allow  the  new  company  to  provide  television  and  data  ser- 
vices throughout  the  Western  Hemisphere. 

Transponders  may  be  leased  on  a  full-time  or  occasional-use 
basis.  Full-time  applications  typically  include  radio  and  televi- 
sion network  broadcasting,  cable  television,  private  satellite 
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Title  of  Agreement 


Countries  Coverfi  I 


Date  Signed 


U.S.-Mexico  Framework  Agreement  on 

Satellite  Services 
U.S.-Mexico  Agreement  on  Direct-to-Home 

Satellite  Services 
World  Trade  Organization  Agreement  on  Basic 

Telecommunications  Services — Market 

Access  for  Satellite  Service  Suppliers 


U.S.-Mexico  Agreement  on 
Fixed  Satellite  Services 
U.S. -Argentina  Agreement  on  Fixed 
Satellite  Services 
(including  DTH,  BSS) 
U.S.-Mexico  Agreement  on  Mobile 
Satellite  Services 


United  States  and  Mexico 


United  States  and  Mexico 


Argentina,  Australia,  Austria,  Belgium,  Bolivia,  Brunei,  Bulgaria,  Canada, 

Chile,  Colombia,  Czech  Republic,  Denmark,  Dominican  Republic,  El  Salvador, 
Finland,  France,  Germany,  Greece,  Grenada,  Guatemala,  Hungary,  Iceland, 
Indonesia,  Ireland,  Israel,  Italy,  Jamaica,  Japan,  Korea,  Luxembourg,  Malaysia, 
Mexico,  Netherlands,  New  Zealand,  Norway,  Peru,  Poland,  Portugal,  Romania, 
Singapore,  Slovak  Republic,  Senegal,  Spain,  Sri  Lanka,  Sweden,  Switzerland, 
Thailand,  Trinidad  and  Tobago,  Turkey,  United  Kingdom,  United  States,  Venezuela 
Limited  market  access:  Brazil,  Cote  d'lvoire,  Ghana,  Hong 
Kong,  Mauritius,  South  Africa. 

United  States  and  Mexico 

United  States  and  Argentina 


United  States  and  Mexico 


April  1996 
November  1996 
February  1997 


October  1997 
June  1998 

December  1998 


Source:  U.S.  Department  of  Commerce,  International  Trade  Administration. 


networks,  and  the  restoration  of  terrestrial  cables.  Occasional- 
use  transponders  typically  are  employed  for  sports  and  news 
events  such  as  the  Olympics,  network  feeds,  and  satellite  news 
gathering.  The  cost  of  leasing  transponders  varies  significantly, 
depending  on  time  of  day,  frequency  of  use,  power,  level  of  pro- 
tection, length  of  lease  contract,  orbital  position,  and  type  of 
satellite.  Satellites  are  utilized  by  the  major  television  networks 
to  distribute  regular  programming  to  affiliates  across  the  coun- 
try and  transmit  special-events  programming.  In  addition,  cable 
television  may  be  transmitted  via  satellite  to  cable  headends  for 
terrestrial  distribution  to  approximately  66  million  households 
in  the  United  States.  Cable  television  may  also  be  distributed 
directly  to  households  through  DTH  satellite  services. 

Direct  Broadcast  Satellite  Services.  DBS  is  one  of  the  fastest- 
growing  FSS.  [DBS  services  are  formally  detmed  by  the  FCC  as 
radiocommunication  services  in  which  signals  transmitted  or 
retransmitted  by  space  stations  are  intended  for  direct  reception 
by  the  general  public,  including  both  individual  reception  and 
community  reception.  The  FCC  does  not  have  a  formal  definition 
for  Direct-to-Home  fixed  satellite  services  (DTH-FSS),  but  it 
does  note  that  there  are  differences  between  DBS  and  DTH-FSS 
in  terms  of  lrec|uencies,  allocation  of  orbital  positions,  and  inter- 
ference coordination.  Many  people  use  the  two  terms  inter- 
changeably.] DBS  services  involve  the  delivery  of  audio  and 
video  signals  directly  to  a  household  via  a  receiver  dish  placed 
outside  the  home.  DBS  subscribers  receive  from  1 50  to  200  chan- 
nels by  paying  approximately  $200  for  equipment  and  about  $40 
in  monthly  programming  fees  (this  varies  with  the  service 
provider  and  the  programming  package  .selected).  The  U.S.  DBS 
industry  underwent  a  dramatic  consolidation  in  1998  when 
Hughes  DIRECTV  purchased  both  its  former  rival,  Primestar. 
and  its  former  premium  programming  partner.  United  States 
Satellite  Broadcasting  (USSB).  As  of  early  1999.  only  two  U.S. 
DBS  providers  remained:  DIRECTV  and  EchoStar's  DISH  net- 
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work.  In  June  1999.  there  were  1 1.8  million  DBS  subscribers  in 
the  United  States,  according  to  the  Satellite  Broadcasting  and  ' 
Communications  Association  (SBCA)  (see  Figure  29-8). 

DIRECTV,  a  business  unit  of  Hughes  Electronics,  is  the 
largest  single  player  in  the  market.  DIRECTV  also  has  made 
inroads  overseas  through  its  PanAmSat/Galaxy  partnership  in 
Latin  America  and  its  DIRECTV  Japan  partnership  in  Japan. 
DIRECTV  increased  its  subscriber  base  35  percent  in  1998, 
adding  1.2  million  subscribers.  DIRECTV  had  a  total  of  4.46 ^ 
million  subscribers  at  the  end  of  1998. 

EchoStar's  DISH  network  has  been  growing  steadily  and 
hopes  to  draw  new  customers  by  offering  .several  local  stations 
via  satellite,  a  service  that  is  not  currently  available  from  the  other 
providers.  EchoStar  ended  1998  with  a  total  of  1.9  million  sub- 
scribers. Both  EchoStar  and  DIRECTV  are  competing  for  former 
PrimeStar  subscribers  (totaling  2.3  million  at  the  end  of  1998).  ■ 
Despite  the  fact  that  DIRECTV  purchased  PrimeStar,  it  did  notVi 
necessarily  acquire  all  of  PrimeStar's  subscribers.  Aside  from' 
DIRECTV,  EchoStar,  and  PrimeStar.  about  1 .9  million  people  in 
the  United  States  still  subscribe  to  C-band  services.  C-band  ser-| 
vices  typically  are  delivered  via  large  satellite  dishes  (5  to  12'' 
feet)  placed  in  a  subscriber's  backyard.  This  is  considered  an^ 
"open"  satellite  system  in  that  the  dishes  are  designed  to  receive 
all  signals  transmitted  in  the  C-band.  Subscribers  aie  free  to  use* 
the  dish  to  receive  programming  from  multiple  providers. 
Research  from  the  Yankee  Group  indicates  that  although  the 
C-band  market  has  shown  very  little  growth,  only  1  percent  ofij' 
C-band  subscribers  state  that  they  will  convert  to  DIRECTV /J 
or  EchoStar's  DISH  service  using  the  smaller  satellite  dishes.  Jill 

Although  it  has  been  claimed  that  DIRECTV's  Digital  Satel-i 
lite  System  has  been  the  fastest-selling  consumer  product  in  his-u 
tory,  selling  more  quickly  than  the  video  cassette  recorderji! : 
(VCR),  the  DBS  industry  faces  many  challenges  from  the  estab- ! 
lished  cable  industry,  which  has  67  million  subscribers  in  thei 
United  States,  as  opposed  to  1 1 .8  million  DBS  subscribers.  There  - 
are  a  number  of  hurdles  the  industry  must  overcome  in  order  to 
thrive,  including  competition  from  digital  cable,  regulations  per- ' 
taining  to  the  carriage  of  local  channels,  higher  copyright  fees  for 
DBS  companies  compared  with  those  paid  by  cable  operators, 
regulations  inhibiting  the  growth  of  DBS  in  multiple-dwelling 
units  (MDUs),  increasing  "chum"  (subscriber  turnover  rates), 
and  infighting  among  U.S.  DBS  companies.  Although  only  20 
percent  of  cable  hou.seholds  cunently  have  access  to  digital ' 
cable,  a  report  from  Morgan  Stanley  Dean  Witter  predicts  that  1 6 
million  households  will  have  digital  cable  by  2003. 

Cable  continues  to  rule  the  urban  markets,  while  DBS  has 
made  strong  inroads  in  rural  areas  where  cable  is  not  as  readily 
available  or  offers  low  channel  capacity.  DBS  has  great  poten- 
tial in  MDUs  such  as  high-rise  apartments  and  condominiums 
in  urban  areas  but  thus  far  has  been  limited  by  regulatory  and 
technological  challenges.  A  final  decision  on  a  1998  FCC  ruling 
concerning  the  ability  of  apartment  residents  to  install  dishes 
and  antennas  on  rental  properties  without  the  consent  of  the 
property  owner  will  affect  the  ability  of  DBS  companies  to 
increase  subscriber  numbers  in  urban  areas.  DBS  companies  j 
afso  are  rolling  out  new  products  that  will  give  them  the  ability 
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to  better  penetrate  MDUs.  Other  trends  that  will  have  a  positive 
impaet  on  tiie  DBS  industry  in  the  next  lew  years  inelude  DBS 
allianees  with  Internet  serviee  providers  and  interactive  televi- 
sion services  (such  as  DIRECTV's  deals  with  AOL  and  Wink), 
continued  increases  in  the  number  of  channels  and  program- 
ming packages  (such  as  EchoStar's  announcement  that  it  will 
soon  otter  300  channels),  and  resolution  ot  regulatory  issues 
that  will  allow  DBS  companies  to  otter  local  programming. 
Analysts  predict  that  there  will  be  17  million  DBS  subscribers 
in  the  United  States  by  2()().S. 

International  Direct  Broadcasting  Satellite 
Services 

The  global  DBS  market  has  been  very  strong,  and  most  analysts 
predict  continued  growth  despite  competition  from  cable  and  a 
number  of  governmental  regulations  banning  the  serviee 
because  of  concerns  about  foreign  programming  content. 
According  to  SIA/Futron,  there  were  approximately  30  million 
subscribers  worldwide  (excluding  the  United  States),  generat- 
i  ing  programming  revenues  of  approximately  $9  billion,  in 
'  1997.  In  1998,  subscribers  reached  an  estimated  39  million, 
with  programming  revenues  of  $12.2  billion  (see  Figure  29-9). 
The  United  States  is  the  largest  market  for  DBS  ba.sed  on  rev- 
enue, but  other  regions  appear  to  have  high  growth  potential, 
including  western  Europe,  Latin  America,  the  Asia-Pacific 
region,  and  the  Middle  East  and  Africa. 

Europe.  According  to  C.E.  Unterberg,  Towbin,  35  million 
Europeans  receive  television  by  satellite.  However,  many  of 
those  subscribers  receive  the  sis^nal  via  Satellite  Master 
Antenna  Television  (SMATV).  SMATV  usually  is  used  to  pro- 
\  ide  satellite  television  to  residents  of  MDUs.  The  signal  is 
received  by  the  master  antenna  and  then  transmitted  to  individ- 
ual units  by  cable.  Regardless  of  how  the  signal  is  received, 
,  Europe  is  one  of  tFie  largest  markets  for  satellite  television.  Fac- 
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tors  that  may  inhibit  growth  in  the  coming  years  include  the 
growth  of  digital  terrestrial  broadcasting,  complexities  stem- 
ming from  the  presence  of  diff  erent  regulations  in  each  country, 
and  the  need  to  provitle  programming  in  over  24  diflerent  lan- 
guages. Euroconsult  research  shows  that  5\{)  channels  in  over 
24  languages  were  available  in  western  Europe  in  1997. 

Societe  Europeenne  des  Satellites  (SES),  based  in  Luxem- 
bourg, operates  the  Astra  satellite  system.  The  Astra  system  cur- 
rently consists  of  nine  satellites,  but  four  more  are  under 
construction  or  procurement.  SES  was  the  pioneer  of  DBS  in 
Europe,  and  many  providers  now  use  its  system  to  reach  customers 
throughout  that  continent.  Other  providers  in  the  region  include 
the  United  Kingdom's  British  Sky  Broadcasting  (with  over  I  mil- 
lion subscribers),  France's  Canal  Satellite  (also  with  more  than  I 
million  subscribers),  Germany's  DEI ,  and  Spain's  Via  Digital. 

DBS  services  are  poised  for  growth  in  eastern  Europe, 
although  low  per  capita  incomes  in  that  region  and  a  lack  of 
appealing  local  programming  may  hinder  their  rapid  expansion. 
Russia,  Poland,  and  Slovakia  already  have  significant  DBS  pen- 
etration, which  is  expected  to  grow  substantially  because  of  the 
lack  of  cable  infrastructure  in  those  countries. 

Latin  America.  The  Strategis  Group  predicts  that  cable  and 
satellite  subscribers  will  increase  from  13  million  in  1997  to  57 
million  in  2007,  with  revenues  growing  from  $4.2  billii)n  to 
$26.9  billion.  Hughes's  Galaxy  Latin  America  and  Sky  Latin 
America  (backed  by  TCI  International  and  News  Corp.)  com- 
pete tlercely  for  subscribers  in  that  region.  Galaxy  reported 
570,000  subscribers  in  May  1999.  while  Sky  Latin  America 
reported  750,000  in  the  second  quaiter  of  1999.  The  Strategis 
Group  notes  that  the  top  live  markets  for  cable  and  satellite  are 
Brazil,  Mexico,  Argentina.  Colombia,  and  the  Caribbean.  Fur- 
ther privatization,  regulatory  liberalization,  and  continued  eco- 
nomic growth  all  send  positive  messages  about  the  growth  of 
DBS  services  in  that  region.  Factors  that  may  hinder  growth 
include  a  lack  of  local  programming,  local  content  restrictions 
on  foreign  programming,  and  a  large  consumer  base  that  may 
not  be  prepared  to  pay  fees  for  television. 

Asia-Pacific  Region.  The  Asia-Pacitlc  region  is  thought  to  be 
one  of  the  areas  with  the  greatest  future  growth  potential.  Paul 
Budde  Communication  of  Australia  predicts  up  to  67  million 
subscribers  to  DBS  services  in  Asia  by  2005.  In  countries  where 
populations  are  spread  out  over  large  areas,  such  as  Indonesia, 
satellite-delivered  services  are  much  more  efficient  than  most 
wireline  technologies.  In  Japan.  DirectTV  Japan  (backed  by 
Hughes  and  Japanese  companies  such  as  Matsushita  Electric, 
Space  Communications  Corp.,  and  Mitsubishi  Electric)  is  wag- 
ing a  tierce  battle  for  subscribers  against  SkyPerfecTV  (formed 
by  a  merger  of  PerfecTV  Corporation  and  Japan  Sky  Broadcast- 
ing in  May  1998).  SkyPerfecTV  reported  1 .2  tiiillion  subscribers 
in  August  1999.  while  DirecTV  Japan  had  acquired  only 
299,300  customers.  DirecTV  continues  its  efforts  to  attract  sub- 
scribers through  new  channel  and  package  offerings,  new  inter- 
active .services,  and  strengthened  relationships  with  retail 
distributors.  In  January  1999,  Hughes  increased  its  ownership  of 
DirecTV  Japan  to  42  percent  to  become  the  largest  shareholder. 
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China  banned  the  use  of  satellite  television  dishes  by  con- 
sumers in  1993,  although  hotels  and  some  organizations  are 
allowed  to  obtain  DBS  services  Although  there  is  an  official  ban, 
it  has  not  always  been  enforced  strictly  by  the  government.  Hong 
Kong-based  Star  TV  (backed  by  Phoenix  Satellite  Television,  an 
affiliate  of  Rupert  Murdoch's  News  Corp.)  apparently  is  received 
illegally  by  many  consumers  in  China.  Although  the  government 
can  ban  the  equipment,  it  cannot  prevent  Star  TV  from  beaming 
its  satellite  signals  into  the  country.  There  was  a  crackdown  on 
illegal  dishes  in  June  1999  during  the  tenth  anniversary  of 
Tiananmen  Square,  but  histoiy  has  demonstrated  that  such  crack- 
downs usually  are  forgotten  after  a  few  months.  In  the  meantime. 
Star  TV  has  attracted  a  number  of  big-name  advertisers  and 
appears  to  be  thriving  against  competition  from  Chinese  state 
television.  In  August  1999.  it  was  reported  that  DiviCom  Inc.  had 
been  selected  by  the  China  Broadcasting  Film  Television  Co. 
Ltd.  to  implement  the  first  DBS  service  in  China.  It  will  be  inter- 
esting to  .see  how  this  legitimate  and  domestic  DBS  system  will 
compete  against  the  already  entrenched  but  illegal  Star  TV. 

DBS  has  been  a  source  of  great  speculation  in  India.  Many 
analysts  believe  that  the  large  number  of  television  households 
and  the  cuiTent  lack  of  channel  variety  offered  by  cable  opera- 
tors make  India  an  ideal  growth  market  for  DBS.  Unfortunately, 
political  and  regulatory  uncertainty  have  hampered  the  efforts  of 
DBS  companies  to  break  into  this  market.  The  Indian  parliament 
had  been  considering  the  passage  of  a  sweeping  Broadcast  Bill 
in  1998-1999,  but  the  goveniment  dissolved  before  a  decision 
was  made  and  no  action  on  the  bill  is  expected  until  early  2()0(). 
The  Broadcast  Bill  reportedly  will  create  an  entity  called  the 
Broadcast  Authority  of  India,  which  will  have  responsibility  for 
licensing  cable  and  satellite  operators.  In  July  1997,  the  govern- 
ment decided  to  ban  ku-band  DTH  broadcasting  until  the  Broad- 
cast Bill  was  finali/ed.  In  the  two  years  that  have  passed  since 
DBS  was  banned  in  India,  those  with  hopes  of  providing  DBS 
have  begun  to  retreat  from  the  country.  News  Corp.-backed  Star 
TV  significantly  reduced  its  operations  in  India  from  about 
1.000  employees  in  1996  to  only  l.'SO  in  1999.  It  has  been 
rumored  that  Doordarshan  (DD),  the  Indian  government  broad- 
caster, has  been  lobbying  the  government  for  an  exclusive  5-year 
DTH  license  that  would  allow  it  to  develop  its  DBS  business 
while  keeping  foreign  competitors  out  of  the  market.  No  deci- 
sions on  this  license  or  the  Broadcast  Bill  are  expected  until  late 
1999  or  2000.  Even  after  the  DBS  licensing  issue  has  been 
resolved,  local  content  restrictions  will  present  a  hurdle. 

Africa  and  the  Middle  East.  Despite  government  bans  on 
satellite  dishes  because  of  concerns  about  content,  challenging 
economic  conditions,  and  a  relatively  low  number  of  television 
households,  several  companies  are  succeeding  in  providing 
DBS  services  to  consumers  in  certain  countries.  In  the  Middle 
East,  ORBIT  Radio  and  Television  Network  and  ART,  both 
based  in  Saudi  Arabia,  are  the  two  primary  DBS  providers.  In 
February  1999,  Israel  awarded  a  DBS  license  to  a  consortium 
that  includes  Bezeq  and  Gilat.  In  Africa,  MuItiChoice  Africa  of 
South  Africa  provides  DBS  .services  in  South  Africa,  Namibia. 
Zimbabwe.  Swaziland,  Lesotho,  Mozambique,  and  Botswana. 


South  Africa  and  Nigeria  have  great  potential  for  DBS,  as  sub-; 
scribers  in  tho.se  countries  are  most  likely  to  have  enough  dis- 
posable income  to  pay  for  the  equipment  and  services. 

Canada.  There  are  currently  two  Canadian  companies  provid- 
ing DBS  service  in  Canada:  StarChoice  and  Expressvu.  Star-'* 
Choice  is  owned  by  Canada's  Shaw  Communications  (a  large 
cable  company)  and  Canadian  Satellite  Communications  (Can-^ 
Com).  As  of  August  1999,  StarChoice  had  225,000  subscribers.' 
Bell  Expressvu  uses  EchoStar's  (United  States)  DISH  Network" 
trademark  to  sell  its  service  and  is  controlled  by  Canada's  largest 
telephone  company.  Bell  Canada.  Bell  Expressvu  had  230,000 

subscribers  at  the  end  of  Ausust  1999.  According  to  the  Canadian' 

c 

Association  ot  Broadcasters.  StarChoice  and  Expressvu  should 
attract  1 .9  million  subscribers  by  2007.  Telesat  Canada's  Nimiq 
satellite  was  launched  successfully  in  May  1999.  Nimiq  is  a  high-" 
powered  DBS  satellite  that  will  allow  Canadian  DBS  providers  to' 
ofler  small  dish  services,  like  those  offered  in  the  United  States. 

Despite  the  fact  that  there  are  now  two  Canadian  DBS 
providers,  there  is  still  a  relatively  large  "gray"  market  of  Cana- 
dian customers  receiving  U.S.  programming  not  approved  for  i 
distribution  in  Canada.  In  1997,  it  was  estimated  that  300,000  tol  l 
800.()()()  Canadians  received  illegal  DBS  service  from  the  ; 
United  States.  The  Royal  Canadian  Mounted  Police  continue  to  j 
raid  stores  that  sell  illegal  DBS  equipment,  with  the  most  recent:  : 
raid  occurring  in  April  1999.  With  the  enhancement  of  servicej  ; 
offerings  by  StarChoice  and  Expressvu  and  the  launch  of  ; 
Canada's  first  DBS  satellite,  many  observers  expect  that  thej , 
size  of  the  gray  market  will  begin  to  decrease.  Several  U.S.^ 
companies  have  expressed  an  interest  in  offering  legitimate!  i 
DBS  services  in  Canada,  but  their  efforts  have  been  hindered  by  ; 
strict  content  and  license  requirements. 

Mobile  Satellite  Services  i 

Mobile  satellite  services  transmit  voice  and  data  by  satellite  to  ' 
mobile  receivers  such  as  pagers  and  cellular-size  phones.  Exist-; : 
ing  providers  of  MSS  in  the  United  States  include  Qualcomm'^:  i 
OmniTRACs,  American  Mobile  Satellite  Corporation  ( AMSC).-  ' 
INMARSAT,  and  Iridium.  There  were  approximately  I0(),00Q  « 
subscribers  to  those  services  by  the  end  of  1998,  according  tc 
the  C.E.  Unterberg.  Towbin  Global  Satellite  Research  Team.  \ 

In  January  1997,  INMARSAT  introduced  the  world's  first:  ; 
truly  portable  global  satellite  phone  service.  INMARSAT'S  mini-i|,  i 
M  tertiiinal  is  a  laptop-size  mobile  satellite  phone  that  supports  : 
voice,  fax,  and  data  communications.  COMSAT  markets  the 
INMARSAT  mini-M  phone  service  in  the  United  States  under  the  3 
name  Planet  1 .  At  this  time.  Planet  1  is  subject  to  FCC  authoriza-i  i 
tion  in  the  United  States,  meaning  that  one  may  use  the  service  tc 
place  calls  to  the  United  States  but  not  from  the  United  States.  j 

Iridium  made  history  when  it  launched  its  global  MSS  in: 
November  1998.  Iridium's  service  is  different  from  the 
INMARSAT  mini-M  in  that  subscribers  use  hand-held  receiver?! 
as  opposed  to  laptop-size  telephones.  The  Iridium  system  alsci 
differs  in  that  it  is  the  first  to  use  LEO  satellites  as  opposed  tc! 
satellites  in  geostationary  orbit  for  voice  services,  resulting  ir 
significantly  less  delay  in  transmitting  voice  signals  (the  signa 
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travels  only  300  miles  tVom  llie  earth,  as  opposed  to  22,237  miles 
using  the  INMARSAT  system).  Iridium  was  also  the  first  system 
to  market  its  global  satellite  telephone  service  aggressively  to 
businesses,  governmenis,  and  consumers  worldwide. 

hidium  experienced  several  llnancial,  legal,  marketing,  dis- 
tribution, and  personnel  challenges  in  1999.  Although  Iridium 
had  anticipated  lOO.OOO  sub.scribers  by  December  I99S,  it  had 
only  10,294  customers  by  March  1999,  and  the  situation  did  not 
improve  significantly  in  the  subsequent  months.  While  some 
analysts  blame  the  firm  s  difficulties  on  marketing  and  manage- 
ment missteps,  others  say  that  the  price  for  its  service  was  too 
high.  With  handsets  initially  priced  in  the  range  of  $3,000, 
monthly  service  charges  of  about  $60,  and  rates  of  $2  to  $7  a 
minute.  Iridium  proved  that  the  international  businessperson 
seeking  telephone  access  anywhere,  anytime  was  not  necessar- 
ily willing  to  pay  those  kinds  ot  prices  for  global  connectivity. 
On  August  13.  1999.  the  company  tiled  for  Chapter  I  I  bank- 
ruptcy. Despite  the  bankruptcy.  Iridium  service  will  continue 
and  the  company  hopes  to  restructure  and  remain  in  the  satellite 
telephone  business  it  largely  pioneered. 

'     In  addition  to  Iridium,  two  mobile  satellite  services  are  in  the 
process  of  being  deployed  and  constructed;  Globalsiar  and  ICO 
Global  Communications.  Two  more  companies — Ellipso  and 
Constellation  Communications — are  still  in  the  development 
stages  but  are  hoping  to  enter  the  market  in  2(J02.  While  many 
observers  believe  that  Globalstar  may  be  able  to  distinguish 
i  itself  from  Iridium  with  lower  prices  and  better  marketing  and 
distribution,  the  Iridium  saga  has  had  a  tangible  impact  on  the 
j  ability  of  ICO  to  raise  the  financing  for  its  system  and  will 
1  affect  investors"  assessments  of  systems  such  as  Ellipso  and 
Constellation. 

If  ail  five  services  survive.  Iridium,  Globalstar.  ICO  Global 
Communications.  Ellip.so,  and  Constellation  are  expected  to  com- 
pete fiercely  for  s*ibscribers  (see  Table  29-4  for  information  on 
1  '  investors,  charges,  and  system  characteristics).  [These  systems 
are  also  refened  to  as  Big  LEOs,  a  term  that  generally  refers  to 

i  LEO  satellite  systems  used  for  voice  and  paging,  while  Little  LEO 
1.  generally  refers  to  LEO  systems  used  for  nonvoice  (E-mail,  pag- 
(!  ing,  and  messaging)  services.]  These  systems  are  not  expected  to 

ii  compete  directly  with  existing  cellular  services  of  PCS  but  instead 
to  serve  the  geographical  areas  that  cellular  and  other  w  ireless  ser- 

si  vices  do  not  cover,  such  as  rural  areas  with  poor  telephone  cover- 

I  age.  All  the  MSS  target  slightly  different  market  niches  or  will 
K  ftake  different  approaches  to  interacting  with  terrestrial  telephone 
li  service  providers.  Although  there  is  some  concern  about  the 
le  idemand  for  all  the.se  services,  it  is  important  to  note  that  the  sys- 
a  "terns  differ  both  in  stnicture  and  in  target  markets. 

til  Iridium's  66-satellite  system  is  the  only  one  that  uses  inter- 
(satellite  links  to  transfer  a  call  from  satellite  to  satellite  until 

II  (ithe  call  reaches  one  gateway  of  1 3  that  is  closest  to  the  end  user. 

liilpThis  system  architecture  allows  the  calls  to  bypass  long- 
distance networks.  Although  Iridium  initially  targeted  the  inter- 
national business  traveler,  it  has  significantly  revised  its 
marketing  and  pricing  strategy  to  build  up  its  fledgling  customer 
base  and  is  now  focusing  on  vertical  markets  such  as  the  oil  and 
gas  industry.  Indium  announced  a  new  pricing  strategy  in  June 


1999,  lowering  prices  on  both  handsets  and  phone  charges  and 
simplifying  its  pricing  plans.  On  July  I,  1999,  handset  prices 
were  cut  to  about  $  I  ,.300,  and  service  charges  were  also  reduced 
substantially. 

Globalslar's  48-satellite  "bent-pipe"  network  relies  to  a 
larger  extent  on  earth  stations  on  the  ground.  The  satellite  is 
used  to  provide  the  final  link  in  a  particular  call,  but  the  call  is 
beamed  down  to  the  local  terrestrial  network  as  soon  as  possi- 
ble. Globalstar  has  partnered  with  service  providers  all  over  the 
world,  which  will  set  the  final  charges.  Globalstar's  architecture 
is  expected  to  allow  for  lower  costs,  with  the  handset  selling  for 
$7.30  and  per  minute  charges  to  the  retailer  set  at  33  to  33  cents. 
Globalstar  is  targeting  international  businesses  but  also  is 
advertising  its  ability  to  provide  rural  telephony  solutions.  By 
August  1999,  Globalstar  had  launched  36  satellites,  and  it 
planned  to  launch  an  additional  16  satellites  by  the  end  of  1999 
(a  total  of  32  satellites  total,  including  4S  active  and  4  spares). 
Globalstar  launched  its  service  to  coincide  with  ITU  Telecom 
99  in  Geneva  in  October  1999. 

ICO  is  a  London-based  private  subsidiary  of  INMARSAT 
that  was  set  to  offer  service  in  2000,  using  12  MEO  satellites. 
ICO  experienced  several  financing  problems  in  1999,  culminat- 
ing in  a  bankruptcy  tiling  in  August  1999.  In  addition,  it  has 
been  reported  that  Hughes  (ICO's  satellite  supplier)  was  behind 
schedule  in  manufacturing  the  12  satellites  that  were  to  be  used 
for  the  system  because  of  quality  control  problems  with  certain 
parts  and  components.  ICO  could  emerge  from  bankruptcy  with 
a  restructuring,  but  its  future  currently  appears  uncertain. 
Ellipso  has  a  patented  satellite  orbit  that  will  allow  the  satellite 
to  serve  the  most  populated  areas  during  daylight  hours  and 
rotate  to  less  populated  areas  during  the  evening  hours,  when 
traffic  is  not  as  heavy.  In  May  1998,  Boeing  became  the  proj- 
ect's primary  contractor  and  took  an  equity  stake  in  the  system. 
Constellation  will  focus  on  providing  coverage  in  equatorial 
countries,  such  as  Brazil  and  Indonesia,  with  remote  villages 
and  low-density  populations  spread  throughout  vast  geographic 
regions.  In  May  1998,  Orbital  Sciences  invested  in  the  Constel- 
lation system  and  ended  its  relationship  with  Ellipso. 

Although  it  appears  that  there  is  a  need  for  these  types  of  ser- 
vices, especially  in  developing  regions,  the  main  detemiinants 
appear  to  be  cost  and  whether  customers  are  willing  to  pay 
higher  prices  for  satellite-delivered  telephone  services.  As  the 
Iridium  experience  demonstrates,  these  complex  satellite  sys- 
tems must  overcome  many  hurdles,  both  technological  and  reg- 
ulatory, to  ensure  that  customers  are  able  to  use  the  services 
effectively.  Iridium's  challenges  in  gaining  subscribers  hindered 
ICO's  ability  to  get  financing,  and  it  remains  to  be  seen  whether 
the  market  can  support  additional  systems  such  as  Constellation 
and  Ellipso.  Globalstar  appears  to  have  the  best  chance  of  suc- 
cess, but  it  will  still  have  to  win  customers  with  low  prices,  con- 
veniently sized  handsets,  and  truly  global  service.  With  all  these 
.satellite-delivered  telephone  services,  there  remain  potential 
launch  problems,  in-orbit  satellite  difficulties,  a  need  to  obtain 
the  necessary  interconnection  and  regulatory  approvals  from 
governments  all  over  the  world,  and  the  problem  of  ensuring  that 
customers  have  easy  access  to  the  handsets  and  services.  C.E. 
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TABLE  29-4:    Mobile  Satellite  Systems  for  Telephony 


Name  of  System/ 
Applications 


Major  Investors 


Number  of 

Satellites/ 

Orbit 


Estimated  Cost  of 

Project/ 

Service' 


Operational  in 


Iridium 

Hand-held  dual-mode 
phones,  paging,  low-speed 
data  transmission 


Globalstar 

Hand-held  dual-mode 
phones,  fixed  ordinary 
phones,  paging,  low-speed 
data  transmission 


ICO  Global  Communications'' 

Hand-held  dual-mode  mobile 
phones,  phones  for  cars, 
ships,  aircraft,  fixed  phones 
in  developing  areas 


MCHI/Ellipso 

Hand-held  phones  for  mobile 
and  fixed  uses 
Will  use  smaller  satellites  in 
highly  inclined  and 
equatorial  orbits  to  provide 
low-cost  service 

Constellation 

Hand-held  phones  for  mobile 
and  fixed  uses 
Focus  on  providing  tele- 
communications coverage  in 
equatorial  countries,  such  as 
Indonesia  and  Brazil,  with 
remote  villages  and  low-density 
populations  spread  through- 
out vast  geographic  areas 


Motorola,  Raytheon, 
Lockheed  Martin, 
Sprint,  Khrunichev 
State  Research  (total 
of  20  strategic 
investors) 


Loral  Space  & 
Communications, 
Qualcomm  Inc., 
AirTouch  Communi- 
cations, and  others 


ICO  IS  a  London- 
based  private  offshoot 
of  INMARSAT.  59 
investors,  including  TRW 
and  Hughes.  Declared 
bankruptcy  in  August 
1999,  though  it  is 
expected  to  reemerge 
through  restructuring 

Mobile  Holdings 
Communications  Inc. 
(Boeing,  Lockheed 
Martin,  Israel  Aircraft 
Industries,  Vula 
Communications,  and 
Harris  Corp.) 

Constellations 
Communications 
(Orbital  Sciences, 
Bell  Atlantic, 
Raytheon,  Space 
Vest) 


66/1  ow 
earth  orbit 


48/low 
earth  orbit 


12/medium 
earth  orbit 


17/ 

medium- 
earth  orbit 


12  in  initial 
phase/low 
earth  orbit 


$5  billion 
Handset: 
Originally  $3,000, 
reduced  to  $1,500  as 
of  July  1999 
Charges: 
$3-$5/minute 
(retail) 
Access  fee: 
Varies  by  country 

$2.6  billion 

Handset: 

$750 

Charges: 

35-55  cents/ 

minute  (wholesale) 

Access  fee: 

Service  providers  will 

set  fees 

$4.7  billion 
Handset: 
$1,000 
Charges: 

$1.00-$3.50/minute 
(retail) 
Access  fee: 
Varies  by  country 

$1.1  billion 

Handset: 

$1,000 

Charges: 

35  cents/minute 

Access  fee: 

$35/month 

$1.2  billion 
Handset: 
S750-S1,000 
Charges: 

60-90  cents/minute 
Access  fee: 
$20-$40/month 


November  1998 

Declared 
bankruptcy  in 
August  1999, 
though  service 
will  continue 


Fourth  quarter  of 
1999 

Globalstar  had 
launched  36  of 
48  satellites  as 
of  August  1999 


2000 

ICO  had  been 
expected  to  launch  t 
its  first  satellites  in  j, 
late  1999.  Now  in 
restructuring.  'j 


2001  (partial) 

2002  (full) 


2002 


'  Service  charges  are  estimated  and  are  subject  to  change. 

'  Odyssey  announced  in  December  1997  that  it  had  relinquished  its  license  and  invested  in  ICO. 
Source:  Company  materials  compiled  by  the  U.S.  Department  of  Commerce,  International  Trade  Administration. 


Untcrberg,  Towbin  predicts  that  mobile  satellite  telephony  sys- 
tems will  serve  over  10.3  million  subscribers  by  2005. 

These  Big  LEOs  will  face  competition  from  several  regional 
systems  that  will  provide  mobile  satellite  services  in  the  ne,xt  3 
years.  There  are  several  primary  regional  systems,  including  ( I ) 
Asian  Cellular  Systems  (ACeS),  which  is  expected  to  serve 
Indonesia  and  Asia  in  2000,  (2)  ASC/Agn  ni,  which  will  serve 
India  and  Asia  in  2001,  (3)  Thuraya,  which  will  serve  the  Mid- 
dle East,  central  Asia,  India,  and  eastern  Europe  in  2000,  and 


4 
i 

(4)  Euro-African  Satellite  Telecommunications  (EAST),  which 
will  serve  Africa,  the  Middle  East,  and  parts  of  Europe  in  2002. 
The  future  of  another  regional  system,  Asia  Pacific  Mobile 
Telecommunications  (APMT),  that  was  to  have  provided  ser-^ 
vice  in  eastern  Asia  in  2000  has  been  called  into  question  since 
Hughes  was  denied  an  export  license  by  the  U.S.  government  taj 
sell  one  of  its  satellites  to  APMT  in  April  1999.  Most  of  these^ 
systems  utilize  satellites  in  geostationary  orbit,  meaning  thalt 
there  may  be  significant  delays  in  voice  transmission.  Although 
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these  regional  systems  are  disadvantaged  by  voice  delays,  they 
have  an  advantage  in  terms  of  tailoring  the  service  specifically 
to  the  local  market  as  well  as  the  ability  to  offer  lower  prices. 
Many  of  these  regional  systems  have  suffered  significant  delays 
cau.sed  by  financing  problems. 

Little  LEO  services  offer  store-and- forward  communica- 
tions such  as  E-mail,  two-way  paging,  and  messaging.  These 
services  are  different  from  the  Big  LEO  systems  in  that  they 
provide  data-only  services  (no  voice)  and  use  less  bandwidth. 
This  means  thai  both  the  satellites  and  the  u.ser  equipment  are 
less  expensive,  reducing  the  cost  of  service  to  the  consumer. 
Subscriber  costs  are  anticipated  to  be  25  cents  per  message, 
with  terminals  costing  from  $100  to  $400.  Little  LEO  .services 
are  particularly  well-suited  for  a  number  of  monitoring  and 
tracking  applications  in  the  transportation,  shipping,  utilities, 
security,  agriculture,  and  environmental  industries. 

ORBCOMM.  owned  by  Orbital  Sciences  Corporation  and 
Teleglobe  of  Canada,  entered  the  market  in  November  1998, 
becoming  the  first  commercial  provider  of  satellite  messaging 
services.  ORBCOMM  was  expected  to  ship  almost  200,000 
satellite  mes.saging  units  by  the  end  of  1999.  Leo  One  (owned  by 
dbX  Corporation)  is  expected  to  be  the  second  player  to  market, 
with  service  commencing  in  late  2001  or  early  2002.  Other  pos- 
sible competitors  include  FAlSat  (Final  Analysis),  and  E-Sat  (a 
joint  venture  between  DBS  Industries  and  EchoStar).  Both 
FAISat  and  E-Sat  plan  service  in  2001 . 

Broadband  Systems 

VSATs  already  provide  a  very  effective  means  of  delivering 
"narrowband"  data  for  business  applications.  The  VSAT  market 
has  grown  significantly  in  the  last  few  years,  and  it  is  predicted 
that  this  growth  will  continue  in  2000-2001  (see  the  discussion 
of  VSATs  in  the  equipment  section  for  additional  information). 
Two  companies  currently  offering  two-way  data  services: 
Hughes's  DirecPC  and  Gilat's  SkySurfer.  These  two  services 
have  not  experienced  significant  growth  in  consumer  and  com- 
mercial markets  because  of  their  relatively  high  prices.  New 
services  are  being  developed  that  will  focus  on  delivering  two- 
way  data-mtensive  (broadband)  transmissions  to  busines.ses  and 
consumers  at  lower  prices. 

In  addition,  several  satellite  systems  have  been  proposed  to 
otter  high-speed,  two-way  data  communications  such  as  Inter- 
net, corporate  Intranet,  and  videoconferencing.  Some  of  the 
players  in  this  market  are  Loral's  CyberStar,  Alcatel's  Sky- 
Bridge, Lockheed  Martin's  Astrolink,  Hughes  Spaceway.  and 
Teledesic  (backed  by  Bill  Gates,  Craig  McCaw,  Motorola.  Boe- 
ing, and  Saudi  Arabia's  Prince  Alwaleed  Bin  Talal). 

In  October  1998,  CyberStar  launched  service  in  the  United 
States  by  using  an  already  operational  Loral  satellite  (Telstar). 
Loral  has  said  that  if  there  is  enough  demand  for  this  partial  ser- 
vice, it  will  move  forward  with  plans  to  build  three  GEO  satel- 
lites at  a  cost  of  $1.6  billion.  Service  utilizing  the  three  GEO 
broadband-only  satellites  is  slated  to  commence  in  2003.  Loral 
also  is  involved  in  the  SkyBridge  project  (also  backed  by  Alca- 
tel, Toshiba,  and  Aerospatiale),  which  will  use  80  LEO  satellites 


lor  broadband  services  and  is  scheduled  to  commence  .service  in 
2002. 

Lockheed  Martin's  Astrolink  (also  backed  by  TRW  and 
Telecom  Italia)  plans  to  initiate  service  in  2003  by  using  four 
GEO  satellites  and  expanding  to  nine  as  demand  grows.  Hughes 
Spaceway  plans  to  use  a  combination  of  (jEO  and  MEO  satel- 
lites to  provide  a  range  of  broadband  and  multimedia  applica- 
tions. In  March  1999,  Hughes  announced  a  $1.4  billion 
investment  in  the  system,  which  is  scheduled  to  begin  partial 
operation  in  North  America  in  2002.  Eight  GEO  satellites  are 
planned  for  the  first  phase,  with  as  many  as  20  MEO  satellites 
to  be  added  as  the  business  matures. 

Teledesic's  $9  billion  "Internet  in  the  Sky"  project  has  been 
scaled  back  significantly  over  the  last  year,  and  the  service 
commencement  date  has  moved  to  2004.  In  July  1999, 
Teledesic  signed  Motorola  as  prime  contractor  on  the  project 
and  awarded  Lockheed  Martin  a  contract  for  several  launches. 
Although  originally  planned  as  an  840-LEO-satellite  system,  it 
has  been  reconfigured  with  176  satellites. 

With  the  large  number  of  companies  proposing  broadband 
satellite  services  ( 13  of  which  have  been  licensed  by  the  FCC),  it 
is  certain  that  consolidation,  lack  of  financing,  and  demand  fac- 
tors will  limit  the  number  of  systems  that  are  implemented.  The 
trend  toward  consolidation  was  exemplified  by  the  May  1998 
announcement  that  Teledesic  would  join  forces  with  Motorola's 
Celestri  project.  In  June  1997,  Motorola  had  proposed  its  own 
$12.9  billion,  64-.satellite  .system,  called  Celestri,  to  offer  high- 
speed data  services  in  2002.  Celestri  and  Teledesic  were  charac- 
terized as  fierce  competitors  that  would  have  to  fight  each  other 
for  financing  and  customers.  For  many  reasons.  Motorola  decided 
to  abandon  its  own  project  and  become  the  primary  contractor  for 
the  Teledesic  project.  Many  analysts  believe  that  the  move  signif- 
icantly strengthens  Teledesic's  position  by  bringing  Motorola's 
experience  in  mass-producing  LEO  satellites  (it  already  has  built 
approximately  70  of  them  for  the  Iridium  system)  and  ensuring 
that  the  project  will  be  able  to  attract  the  necessary  financing. 

These  systems  must  overcome  an  anay  of  challenges, 
including  the  ability  to  produce  a  large  number  of  technologi- 
cally sophisticated  satellites  at  very  low  cost;  ensuring  a  way  to 
launch  a  large  number  of  satellites  by  the  planned  service  dates, 
surmounting  domestic  and  international  regulatory  hurdles:  and 
combating  a  problem  known  as  "rain  fade,"  or  ensuring  the 
transmission  of  high-frequency  signals  through  rain.  In  addi- 
tion, these  broadband  services  face  competition  from  fiber- 
optic cable,  which  has  proved  to  be  an  effective  and  economical 
mode  of  transmitting  large  amounts  of  data.  Satellites  offer  a 
more  appropriate  solution  when  there  is  a  need  to  deliver  data  to 
multiple  locations,  however. 

One  project  that  may  compete  with  the  proposed  broadband 
satellite  systems  is  Sky  Station  International.  Sky  Station  will 
provide  Internet  connectivity  and  other  interactive  communica- 
tions services  via  appro.ximately  250  high-powered  balloons  13 
miles  above  the  earth  beginning  in  2002.  Although  the  technol- 
ogy behind  the  project  is  unproven.  Sky  Station  maintains  that 
it  can  compete  with  satellite-ba.sed  systems  in  price  and  quality. 
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It  claims  that  it  will  be  able  to  offer  high-quality  broadband  ser- 
vices for  only  a  few  cents  a  minute. 

C.E.  Unterberg.  Towbin  estimates  that  satellite  broadband 
providers  will  capture  10  percent  of  the  entire  broadband  mar- 
ket by  2007,  with  131  million  broadband  subscribers  in  that 
period.  The  majority  of  this  growth  will  occur  between  2002 
and  2004,  when  many  of  these  dedicated  broadband  satellite 
systems  will  initiate  service.  As  none  of  these  services  has  been 
launched  (with  the  exception  of  the  partial  operation  of  Cyber- 
star),  it  is  difficult  to  estimate  future  revenues. 

Electronic  Commerce 

The  explosive  growth  ol  the  internet  otters  many  growth  oppoilu- 
nities  for  satellite  service  companies.  Many  of  the  proposed 
broadband  operators  listed  in  the  previous  section  are  counting  on 
continued  growth  in  Internet  and  electronic  commerce  applica- 
tions to  fuel  demand  for  these  services.  Compared  with  terrestrial 
modes  of  Internet  delivery,  satellites  offer  several  advantages. 
First,  satellite  transmissions  arc  distance-insensitive  in  that  the 
price  of  delivery  does  not  depend  on  the  distance  traveled.  Second, 
satellites  provide  the  most  effective  means  of  point-to-mullipoint 
transmission.  Information  may  be  delivered  effectively  from  one 
headquarters  to  hundreds  of  distribution  points  simultaneously. 
Third,  installing  a  satellite  dish  to  receive  signals  is  much  more 
efficient  in  terms  of  both  time  and  money  than  deploying  a  fiber- 
optic network.  However,  fiber  has  a  much  greater  capacity  for 
delivering  large  amounts  of  data  more  efficiently  and  in  a  shorter 
period.  For  countries  that  have  a  developed  teirestrial  intrastruc- 
ture,  fiber  thus  will  be  the  mode  of  choice.  In  developing  coun- 
tries, however,  satellites  are  the  only  means  of  gaining  access  to 
the  Internet. 

According  to  Pioneer  Consulting,  Internet  access  is  the  main 
demand  factor  driving  the  growth  of  broadband  satellite  ser- 
vices. Electronic  commerce  is  one  of  the  components  that  is 
fueling  the  worldwide  push  for  Internet  access.  Dynamic  Web 
pages  (those  capable  of  processing  electronic  commerce  trans- 
actions) are  projected  to  be  the  second  leading  element  in  band- 
width demand  (after  multimedia  applications)  in  the  period 
1999-2008.  Thus,  electronic  commerce  is  one  of  the  primary 
factors  driving  the  growth  of  broadband  satellite  services. 

By  2002,  400  million  people  are  expected  to  be  using  the 
Internet,  generating  billions  of  dollars  in  annual  revenue. 
Broadband  satellite  operators  are  certain  to  gain  a  significant 
share  of  the  revenue  from  the  boom  in  electronic  commerce. 

Digital  Audio  Radio  Services 

Several  companies  plan  to  offer  satellite-delivered  radio  directly 
to  consumers.  These  systems  will  allow  the  delivery  of  up  to  100 
channels  of  digital  radio  to  vast  geographic  areas.  In  the  United 
States.  CD  Radio  (backed  by  Loral  Space  and  Communications 
of  the  United  States  and  Arianespace  of  France)  and  XM  Satel- 
lite Radio  (formerly  American  Mobile  Radio  Corporation, 
backed  by  American  Mobile  Satellite  Corporation)  are  the  key 
players.  A  third  consortium  that  was  planning  to  compete  in  the 
U.S.  DARS  market.  WCS  Radio,  withdrew  its  FCC  license 
application  in  Jime  1999,  citing  unanticipated  obstacles. 
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CD  Radio  will  offer  a  subscription-based  satellite  radio  system  tj 
to  deliver  100  channels  of  news  and  music  to  vehicles  across  the 
United  States.  Subscribers  should  be  able  to  insert  a  radio  card 
into  a  car's  radio  cassette  or  compact  disc  slot  and  place  a  battery- 
powered  satellite  dish  the  size  of  a  silver  dollar  on  the  car's  rear 
window.  The  cost  of  both  the  radio  card  and  the  satellite  dish  is 
expected  to  be  about  $200  to  $250,  with  monthly  subscription.' 
fees  of  about  $10.  Space  Sy.stems/Loral  is  building  four  satellites  i 
for  the  CD  Radio  system.  The  first  satellite  launch  is  expected  int 
January  2(J00,  with  service  commencing  later  that  year.  CD  Radioj 
has  contracts  with  Alpine,  Panasonic,  Delphi  Delco,  and  Recoton.* 
for  the  satellite  receivers  and  has  an  alliance  with  Ford  MotorJ 
Company  to  install  the  satellite  radios  in  all  Ford  cars. 

.XM  Satellite  Radio  will  offer  a  similar  service  beginning  ini 
early  2001,  charging  about  $400  for  an  AM/FM/XM  satellited  ill 
radio,  with  monthly  fees  of  about  $10.  Hughes  Space  and  Com- 
munications and  Alcatel  are  building  the  satellites  for  XM  and 
plan  to  launch  the  first  in  2000.  In  1999.  XM  signed  agreements 
with  Alpine,  Pioneer.  Sharp,  and  Delphi  Delco  to  manufacture!!  jja 
the  satellite  radios.  XM  also  is  teaming  with  General  Motorsj 
(CM)  to  offer  XM  service  in  GM  vehicles. 

The  two  companies  will  compete  to  attract  the  consumers  who 
purchase  12  million  new  cars  and  trucks  annually,  the  5  millionrii  ^ai 
people  who  install  upgraded  car  stereo  systems  each  year,  and  the" 
174  million  vehicles  already  equipped  with  radios  and  CD  play-, 
ers.  The  critical  determinant  in  the  success  of  satellite-deliveredj 
radio  services  is  whether  consumers  will  pay  fees  to  receivej 
radio  programming  anywhere  in  the  United  States.  Estimates  ton 
DARS  subscriber  growth  in  the  United  States  vary  greatly,  withj 
analysts  from  C.E.  Unterberg,  Towbin  predicting  1.84  million'* 
subscribers  in  2001  and  21.5  million  in  2005. 

WorldSpace  (Alcatel  Space  of  France,  Matra  Marconi  of  the 
United  Kingdom,  and  others)  plans  to  offer  its  portable  digitali| 
direct  audio  broadcasting  services  to  Africa,  the  Middle  East,( 
Asia.  Latin  America,  and  the  Caribbean  via  three  satellites  {Afrhl 
Sidi:  AsidSlar.  and  AmehStar).  Over  100  radio  stations  providing] 
news,  music,  sports,  talk,  and  drama  will  be  delivered  viaj 
portable  or  hand-held  radios  to  consumers  in  homes,  offices,  cars.i 
parks,  shops,  and  restaurants.  AfriSlar  was  launched  in  OctobeP! 
1998  and  was  expected  to  commence  service  in  1999.  AsiaStai  - 
and  AmcriSlar  were  also  slated  for  launch  in  1999,  but  manufac-'  I, 
turing  glitches  may  have  delayed  this  schedule.  A  WorldSpace  3 
receiver  is  expected  to  cost  about  $300  initially,  but  it  is  assumedi,  j  '< 
that  the  price  will  decrease  over  time.  In  addition  to  the  first-  I 
generation  portable  model,  future  generations  will  be  incorpo-.  1 
rated  into  automobiles,  laptop  computers,  and  multifunctionr 
home  stereo  systems,  WorldSpace's  satellite  radio  service  will  be  I 
free  for  listeners.  WorldSpace  plans  to  get  revenues  from  adver-  i 
tising,  royalty  fees,  receiver  sales,  and  the  leasing  of  satellitel  i 
capacity  to  programmers.  The  WorldSpace  Foundation,  a  charita- 
ble and  educational  organization,  plans  to  distribute  radio 
receivers  to  poor  families  and  remote  villages.  Many  analyst? 
question  the  ability  of  consumers  in  those  developing  regions  tc 
pay  up  to  $300  for  a  radio,  but  the  idea  of  delivering  news,  infor- 
mation, and  educational  programming  to  people  in  vast  geo-j 
graphic  areas  certainly  has  potential.  C.E.  Unterberg.  Towbir 
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predicts  93().()()()  international  satellite  radio  subscribers  by  2()()(). 
growing  to  S.4  million  by  2003. 

Nihon  Mobile  Broadcasting  Corp.  ol'.lapan  also  is  planinng 
to  enter  the  satellite  radio  market  in  2001 ,  but  will  locus  its  ser- 
vice solely  on  Japan. 

Global  Positioning  System 

The  (iiobai  Positioning  System  is  a  constellation  of  24  radio- 
transnutting  satellites  operated  by  the  U.S.  Department  of 
Defense  and  used  for  both  mihtary  and  nonmilitary  applications 
to  determine  the  precise  position  of  a  radio  receiver  on  the  ground. 
By  determining  the  time  it  takes  a  radio  signal  to  arrive  from  each 
satellite's  known  position  in  space  to  a  GPS  receiver  on  the 
ground,  the  receiver  calculates  its  own  position  with  a  high  degree 
of  accuracy.  The  signals  derived  from  these  satellites  are  used  to 
produce  precise  timing,  location,  and  velocity  information. 

Commercial  applications  of  the  U.S.  government's  GPS  are 
expected  to  expand  significantly  in  the  next  .'^  years.  Approxi- 
mately 300  companies  provided  some  form  of  GPS  equipment  or 
services  in  1997.  GPS  is  used  in  a  variety  of  applications,  includ- 
ing aviation,  communications,  environmental  protection,  forestry 
and  agriculture,  ground  transportation,  health  care,  law  enforce- 
ment and  safety,  maritime,  mniing  and  construction,  recreation, 
infrastructure  development,  and  public  safety.  In  199.5.  the  num- 
ber of  users  in  the  United  States  alone  surpassed  50().0()0.  This  is 
expected  to  increase  to  more  than  2.5  million  users  by  the  year 

2000.  A  September  1998  study  by  the  U.S.  Department  of  Com- 
merce estimates  that  worldwide  sales  of  GPS  products  will  reach 
->S  billion  by  2000  and  could  exceed  $16  billion  by  2003.  Allied 
15  u  sincss  Intelligence  predicts  thiit  the  commerciul  OPS  niurket 
will  be  worth  $14  billion  by  2005. 

Industry  and  Trade  Projections  for  the  Next 
1  and  5  Years 

The  satellite  services  market  will  continue  to  be  one  of  the 
lastest-growing  segments  in  the  industry,  driven  by  growth  in 
satellite  television,  satellite  messaging,  and  VSAT  and  GPS  ser- 
\  ices.  Although  Indium's  service  fell  far  short  of  expectations  in 
1999,  Globalstar  may  prove  that  a  market  exists  tor  MSS  by 
learning  from  iridium's  missteps.  If  Globalstar's  service  is  suc- 
cessful, revenues  from  satellite  telephony  could  rise  substan- 
tially in  the  year  2000.  ICO's  bankruptcy  tiling  makes  it  diftlcull 
to  believe  that  there  is  room  in  the  MSS  market  for  future  sys- 
tems such  as  Constellation  and  Ellipse).  Satellite  messaging  ser- 
vices are  likely  to  see  substantial  growth  as  ORBCOMM 
expands  its  customer  base  and  other  providers  come  on-hnc  in 

2001.  Most  analysts  expect  that  satellite  radio  and  satellite 
broadband  will  add  substantial  fuel  to  the  satellite  services  mar- 
ket when  these  services  come  on-line  in  the  2001-2002  period. 

SIA/Futron  noted  that  worldwide  revenue  from  satellite  ser- 
vices grew  from  $21.2  billion  in  1997  to  $26.2  billion  in  1998, 
an  increase  of  23  percent.  Although  the  services  industry  has 
experienced  setbacks  in  terms  of  financing,  marketing,  and 
postponement  of  expected  launch  dates,  there  is  nothing  in  the 
2000-2003  time  frame  that  should  substantially  hinder  growth. 
Despite  the  fact  that  some  service  offerings  are  not  meeting 


exiK'clalions,  satellite  television,  satellite  messaging,  VSA'I', 
and  GPS  should  continue  to  drive  growth. 

The  Pioneer  Consulting  Group  estimates  that  the  global 
satellite  services  market  will  exceed  $131  billion  by  2007.  with 
tlxed  data  representing  18  percent  of  the  market  and  DBS/D  TH 
and  mobile  voice  and  data  representing  35  and  40  percent. 
res|iectively.  These  estimates  are  quite  optimistic,  and  untested 
technology,  unknown  demand,  consolidation,  regulatory  issues, 
and  other  tactors  may  mitigate  .some  of  the  explosive  growth 
rates  that  have  been  predicted.  Although  these  growth  rates  may 
be  overstated,  it  is  clear  that  the  satellite  services  industry  will 
enjoy  healthy  growth  rates  over  the  next  I  and  5  years. 

REMOTE  SENSING  SATELLITES 


Remote  sensing  satellites  collect  images  of  the  earth  by  using 
various  methods,  including  electro-optical  sensors  and  radar. 
Electro-optical  sensors  may  collect  images  by  using  one  light 
frequency  (panchromatic)  or  several  frequencies  (multispec- 
tral)  or  may  collect  images  contiguously  over  a  broad  range 
of  frequencies  (hyperspectral).  Radar  satellites  bounce  radar 
signals  off  the  earth's  surface  and  record  the  energy  that  is 
returned.  Radar  imagery  can  be  used  to  "see"  through  clouds 
and  collect  images  in  the  daytime  or  at  night.  The  sharpness 
and  detail  of  photographs  can  be  related  to  a  satellite  sensor's 
resolution,  which  usually  is  measured  in  meters. 

Global  Trends 

Over  the  last  several  years,  a  number  of  commercial  firms  have 
contracted  with  foreign  gcwernment  agencies  that  sell  data  from 
remote  sensing  satellites  in  the  international  marketplace. 
Simultaneously,  a  number  of  U.S.  firms  have  begun  to  develop 
commercial  private  systems  that  would  distribute  their  own  data 
to  the  commercial  market.  This  has  initiated  a  fierce  competi- 
tion between  satellite  operators-owners  and  data  distributors 
that  should  drive  down  the  price  of  imagery. 

The  Asia-Pacillc  region  is  a  prime  market  for  European  and 
North  American  satellite  imagery  to  tackle  problems  related  to 
increasing  populations  and  dwindling  resources.  In  that  area, 
India  and  Japan  support  global  data-gathering  efforts.  South 
Korea  is  working  with  TRW  on  a  joint  project  for  a  land-ocean 
imaging  satellite,  Australia  is  developing  a  new  satellite,  and 
Thailand,  China,  Indonesia,  and  Taiwan  are  increasing  their  use 
of  imagery.  Mapmakmg  is  more  important  in  this  region  than  in 
developed  areas  because  of  a  lack  of  infrastructure.  Maps  may 
be  used  for  forestry  mapping,  watershed  mapping,  road  con- 
struction, infrastructure  improvements,  and  industrial  invest- 
ment. Digital  three-dimensional  maps  also  may  be  used  to 
create  car  navigation  systems,  building  on  the  two-dimensional 
navigation  systems  already  used  in  millions  of  Japanese  cars. 

The  SPOT  satellite  Earth  Observation  System  was  designed 
by  CNES  of  France  and  developed  with  the  participation  of  Swe- 
den and  Belgium.  As  the  current  global  leader  in  remotely  sensed 
images,  Spotlmage  had  revenues  of  approximately  $43  million  in 
1998,  up  from  $37  million  in  1997.  The  Spot  4  satellite,  provides 
10-meter  resolution  panchromatic  images,  2()-meter  resolution 


Space  Commerce  29-27 


It  claims  that  it  will  be  able  to  offer  high-quality  broadband  ser- 
vices for  only  a  few  cents  a  minute. 

C.E.  Unterberg,  Towbin  estimates  that  satellite  broadband 
providers  will  capture  10  percent  of  the  entire  broadband  mar- 
ket by  2007,  with  131  million  broadband  subscribers  in  thai 
period.  The  majority  of  this  growth  will  occur  between  2002 
and  2004,  when  many  of  these  dedicated  broadband  satellite 
systems  will  initiate  service.  As  none  of  these  services  has  been 
launched  (with  the  exception  of  the  partial  operation  of  Cyber- 
star),  it  is  difficult  to  estimate  future  revenues. 

Electronic  Commerce 

The  explosive  growth  of  the  Internet  offers  many  growth  opportu- 
nities for  satellite  service  companies.  Many  of  the  proposed 
broadband  operators  listed  in  the  previous  section  are  counting  on 
continued  growth  in  Internet  and  electronic  commerce  applica- 
tions to  fuel  demand  for  these  services.  Compared  with  terrestrial 
modes  of  Internet  delivery,  satellites  offer  several  advantages. 
First,  satellite  transmissions  are  distance-insensitive  in  that  the 
price  of  delivery  does  not  depend  on  the  distance  traveled.  .Second, 
satellites  provide  the  most  effective  means  of  point-to-multipoint 
transmission.  Information  may  be  delivered  effectively  from  one 
headquarters  to  hundreds  of  distribution  points  simultaneously. 
Third,  installing  a  satellite  dish  to  receive  signals  is  much  more 
efficient  in  terms  of  both  lime  and  money  than  deploying  a  fiber- 
optic network.  However,  fiber  has  a  much  greater  capacity  for 
delivering  large  amounts  of  data  more  efficiently  and  in  a  shorter 
period.  For  countries  that  have  a  developed  lenestrial  infraslruc- 
ture,  fiber  thus  will  be  the  mode  of  choice.  In  developing  coun- 
tries, however,  satellites  are  the  only  means  of  gaining  access  to 
the  Internet. 

According  lo  Pioneer  Consulting,  Internet  access  is  the  main 
demand  factor  driving  the  growth  of  broadband  satellite  ser- 
vices. Electronic  commerce  is  one  of  the  components  that  is 
fueling  the  worldwide  push  for  Internet  access.  Dynamic  Web 
pages  (those  capable  of  processing  electronic  commerce  trans- 
actions) are  projected  to  be  the  second  leading  element  in  band- 
width demand  (after  multimedia  applications)  in  the  period 
1999-2008.  Thus,  electronic  commerce  is  one  of  ihe  primary 
factors  driving  the  growth  of  broadband  satellite  services. 

By  2002,  400  million  people  are  expected  to  be  using  the 
Internet,  generating  billions  of  dollars  in  annual  revenue. 
Broadband  satellite  operators  are  certain  to  gain  a  significant 
share  of  the  revenue  from  the  boom  in  electronic  commerce. 

Digital  Audio  Radio  Services 

Several  companies  plan  to  offer  sateiiite-delivered  radio  directly 
to  consumers.  These  systems  will  allow  the  delivery  of  up  to  100 
channels  of  digital  radio  to  vast  geographic  areas.  In  the  United 
States.  CD  Radio  (backed  by  Loral  Space  and  Communications 
of  the  United  States  and  Arianespace  of  France)  and  XM  Satel- 
lite Radio  (formerly  American  Mobile  Radio  Corporation, 
backed  by  American  Mobile  Satellite  Cor,^oration)  are  the  key 
players.  A  third  consortium  that  was  planning  to  compete  in  the 
U.S.  DARS  market,  WCS  Radio,  withdrew  its  FCC  license 
application  in  June  1999,  citing  unanticipated  obstacles. 


CD  Radio  will  offer  a  subscription-based  satellite  radio  system  j 
to  deliver  100  channels  of  news  and  music  to  vehicles  across  the  j 
United  States.  Subscribers  should  be  able  to  insert  a  radio  card 
into  a  car's  radio  cassette  or  compact  disc  slot  and  place  a  battery-  \ 
poweied  satellite  dish  the  size  of  a  silver  dollar  on  the  car's  rear ; 
window.  The  cost  of  both  the  radio  card  and  the  satellite  dish  is 
expected  to  be  about  $200  to  $250,  with  monthly  subscription: 
fees  of  about  $10.  Space  Systems/Loral  is  building  four  satellites  i 
for  the  CD  Radio  system.  The  first  satellite  launch  is  expected  ini 
January  2000,  with  service  commencing  later  that  year.  CD  Radioj 
has  contracts  with  Alpine,  Panasonic,  Delphi  Delco,  and  Recoton;!i 
for  the  satellite  receivers  and  has  an  alliance  with  Ford  Motors 
Company  to  install  the  satellite  radios  in  all  Ford  cars.  ; 

XM  Satellite  Radio  will  offer  a  similar  service  beginning  ini 
early  2001,  charging  about  $400  for  an  AM/FM/XM  satellite* 
radio,  with  monthly  fees  of  about  $10.  Hughes  Space  and  Com- 
munications and  Alcatel  are  building  the  satellites  for  XM  and  i 
plan  lo  launch  the  first  in  2000.  In  1999,  XM  signed  agieementsj 
with  Alpine,  Pioneer,  Sharp,  and  Delphi  Delco  to  manufacturer! 
the  satellite  radios.  XM  also  is  teaming  with  General  Motorsjj 
(GM)  to  offer  XM  service  in  GM  vehicles. 

The  two  companies  w  ill  compete  to  attract  the  consumers  vhoi 
luirchase  12  million  new  cars  and  trucks  annually,  the  5  millioni|i 
people  who  install  upgraded  car  stereo  systems  each  year,  and  the; 
174  million  vehicles  already  equijiped  with  radios  and  CD  play-. 
CIS.  The  critical  determinant  in  the  success  of  satellite-delivered;  / 
radio  services  is  whether  consumers  will  pay  fees  to  receive- 
radio  programming  anywhere  in  the  United  States.  Estimates  for» 
DARS  subscriber  growth  in  the  United  States  vary  greatly,  withj 
analysts  from  C.E.  Unterberg,  Towbin  predicting  1 .84  milliom 
subscribers  in  2001  and  21.5  million  in  2005. 

WorldSpace  (Alcatel  Space  of  France,  Matra  Marconi  of  thej 
United  Kingdom,  and  others)  plans  to  offer  its  portable  digital* 
direct  audio  broadcasting  services  to  Africa,  the  Middle  East,! 
Asia.  Latin  America,  and  the  Caribbean  via  three  satellites  (Afri-\ 
Slur.  AsidStar.       AmcriStar).  Over  100  radio  stations  providing] 
news,  music,  sports,  talk,  and  drama  will  be  delivered  viai 
portable  or  hand-held  radios  to  consumers  in  homes,  offices,  cars,! 
parks,  shops,  and  restaurants.  A/riSkir  was  launched  in  October! 
1998  and  was  expected  to  commence  service  in  1999.  AsiaStai 
and  AiuehStar  were  also  slated  for  launch  in  1999,  but  manufac-i 
luring  glitches  may  have  delayed  this  schedule.  A  WorldSpace;  U.^ 
receiver  is  expected  to  cost  about  $300  initially,  but  it  is  assumed], invi, 
that  the  price  will  decrease  over  time.  In  addition  lo  the  first-;  i 
generation  portable  model,  future  generations  will  be  incorpo-.  j  - 
rated  into  automobiles,  laptop  computers,  and  multifunction- 
home  stereo  systems.  WorldSpace's  satellite  radio  .service  will  be  1 
free  for  listeners.  WorldSpace  plans  to  get  revenues  from  adver-  j 
tising,  royalty  fees,  receiver  sales,  and  the  leasing  of  satellitci  I  ,,| 
capacity  to  programmers.  The  WorldSpace  Foundation,  a  charita-  \ 
ble  and  educational  organization,  plans  to  distribute  radioi  |  „ 
receivers  to  poor  families  and  remote  villages.  Many  analysts 
question  the  ability  of  consumers  in  those  developing  regions  tc 
pay  up  to  $300  for  a  radio,  but  the  idea  of  delivering  news,  infor- 
mation, and  educational  programming  to  people  in  vast  geo-j 
graphic  areas  certainly  has  potential.  C.E.  Unterberg,  Towbir 
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predicts  93().()()()  inlcniational  satellite  radio  suhscribers  by  2()()(), 
growing  to  S.4  million  by  2003. 

Nihon  Mobile  Broadcasting  Corp.  ot  Japan  also  is  plaruimg 
to  enter  the  satellite  radio  market  in  2001,  but  will  locus  its  ser- 
vice solely  on  Japan. 

Global  Positioning  System 

The  Cilobal  Positioning  System  is  a  constellation  of  24  radio- 
transmitting  satellites  operated  by  the  U.S.  Department  ol 
Defense  and  used  for  both  military  and  nonniilitary  applications 
to  determine  the  precise  position  of  a  radio  receiver  on  the  ground. 
By  determining  the  time  it  takes  a  radio  signal  to  arrive  from  each 
satellite's  known  position  in  space  to  a  GPS  receiver  on  the 
ground,  the  receiver  calculates  its  own  position  with  a  high  degree 
of  accuracy.  The  signals  derived  from  these  satellites  are  used  to 
produce  precise  timing,  location,  and  velocity  information. 

Commercial  applications  of  the  U.S.  government's  GPS  are 
expected  to  expand  significantly  in  the  next  3  years.  Approxi- 
mately 300  companies  provided  some  form  of  GPS  equipment  or 
services  in  1997.  GPS  is  used  in  a  variety  of  applications,  includ- 
ing aviation,  communications,  environmental  protection,  forestry 
and  agriculture,  ground  transportation,  health  care,  law  enforce- 
ment and  safety,  maritime,  mining  and  construction,  recreation, 
infrastructure  development,  and  public  safety.  In  1995.  the  num- 
ber of  users  in  the  United  States  alone  surpassed  ?0(),()()().  This  is 
expected  to  increase  to  more  than  2.5  million  useis  by  the  year 

2000.  A  September  1998  study  by  the  U.S.  Depailment  of  Com- 
merce estimates  that  worldwide  sales  of  GPS  products  will  reach 
S8  billion  by  2000  and  could  exceed  $16  billion  by  2003.  Allied 
Business  Intelligence  predicts  that  the  commercial  GPS  market 
will  be  worth  $14  billion  by  2005. 

Industry  and  Trade  Projections  for  the  Next 
1  and  5  Years 

The  satellite  services  market  will  continue  to  be  one  of  the 
lastest-growing  segments  in  the  industry,  driven  by  growth  in 
satellite  television,  satellite  messaging,  and  VSAT  and  GPS  ser- 
\  ices.  Although  Iridium's  service  fell  far  short  of  expectations  in 
1999.  Globalstar  may  prove  that  a  market  exists  for  MSS  by 
learning  from  Iridium's  missteps.  If  Globalstar's  service  is  suc- 
cessful, revenues  from  satellite  telephony  could  rise  substan- 
tially in  the  year  2000.  ICO's  bankruptcy  filing  makes  it  difficult 
to  believe  that  there  is  room  in  the  MSS  market  for  future  sys- 
tems such  as  Constellation  and  Ellipso.  Satellite  messaging  ser- 
\ices  are  likely  to  see  substantial  growth  as  ORBCOMM 
expands  its  customer  base  and  other  providers  come  on-line  in 

2001.  Most  analysts  expect  that  satellite  radio  and  satellite 
broadband  will  add  substantial  fuel  to  the  satellite  services  mar- 
ket when  those  services  come  on-line  in  the  2001-2002  period. 

SIA/Futron  noted  that  worldwide  revenue  from  satellite  ser- 
vices grew  from  $21.2  billion  in  1997  to  $26.2  billion  in  1998. 
an  increase  of  23  percent.  Although  the  services  industry  has 
experienced  setbacks  in  terms  of  financing,  marketing,  and 
postponement  of  expected  launch  dates,  there  is  nothing  in  the 
2000-2003  time  frame  that  should  substantially  hinder  growth. 
Despite  the  fact  that  some  service  offerings  are  not  meeting 


expectations,  satellite  television,  satellite  messaging.  VSA'l. 
and  GPS  should  continue  to  drive  growth. 

The  Pioneer  Consulting  Group  estimates  that  the  global 
satellite  services  market  will  exceed  $131  billion  by  2007.  with 
fixed  data  representing  18  percent  of  the  market  and  DBS/I  )TH 
and  mobile  voice  and  data  representing  35  and  40  percent, 
respectively.  These  estimates  are  quite  optimistic,  and  untested 
technology,  unknown  demand,  ct)nsolidation,  regulatory  issues, 
and  other  factors  may  mitigate  some  of  the  explosive  growth 
rates  that  have  been  predicted.  Although  these  growth  rates  may 
be  overstated,  it  is  clear  that  the  satellite  services  industry  will 
enjoy  healthy  growth  rates  over  the  next  1  and  5  years. 

REMOTE  SENSING  SATELLITES 


Remote  sensing  satellites  collect  images  of  the  earth  by  using 
various  methods,  including  electro-optical  sensors  and  radar. 
Electro-optical  sensors  may  collect  images  by  using  one  light 
frequency  (panchromatic)  or  several  frequencies  (multispec- 
tral)  or  may  collect  images  contiguously  over  a  broad  range 
of  frequencies  (hyperspectral).  Radar  satellites  bounce  radar 
signals  off  the  earth's  surface  and  record  the  energy  that  is 
returned.  Radar  imagery  can  be  used  to  "see"  through  clouds 
and  collect  images  in  the  daytime  or  at  night.  The  sharpness 
and  detail  of  photographs  can  be  related  to  a  satellite  sensor's 
resolution,  which  usually  is  measured  in  meters. 

Global  Trends 

Over  the  last  several  years,  a  number  of  commercial  firms  have 
contracted  with  foreign  government  agencies  that  sell  data  from 
remote  sensing  satellites  in  the  international  marketplace. 
Simultaneously,  a  number  of  U.S.  firms  have  begun  to  develop 
commercial  private  systems  that  would  distribute  their  own  data 
to  the  commercial  market.  This  has  initiated  a  fierce  competi- 
tion between  satellite  operators-owners  and  data  distributors 
that  should  drive  down  the  price  of  imagery. 

The  Asia-Pacific  region  is  a  prime  market  for  European  and 
North  American  satellite  imagery  to  tackle  problems  related  to 
increasing  populations  and  dwindling  resources.  In  that  area. 
India  and  Japan  support  global  data-gathering  efforts.  South 
Korea  is  working  with  TRW  on  a  joint  project  for  a  land-ocean 
imaging  satellite.  Australia  is  developing  a  new  satellite,  and 
Thailand,  China.  Indonesia,  and  Taiwan  are  increasing  their  use 
of  imagery.  Mapmakmg  is  more  important  in  this  region  than  in 
developed  areas  because  of  a  lack  of  infrastructure.  Maps  may 
be  used  for  forestry  mapping,  watershed  mapping,  road  con- 
struction, infrastructure  improvements,  and  industrial  invest- 
ment. Digital  three-dimensional  maps  also  may  be  used  to 
create  car  navigation  systems,  building  on  the  two-dimensional 
navigation  systems  already  used  in  millions  of  Japanese  cars. 

The  SPOT  satellite  Earth  Observation  System  was  designed 
by  CNES  of  France  and  developed  with  the  participation  of  Swe- 
den and  Belgium.  As  the  current  global  leader  in  remotely  sensed 
images.  Spotlmage  had  revenues  of  approximately  $43  million  in 
1998.  up  from  $37  million  in  1997.  The  Spot  4  satellite,  provides 
lO-meter  resolution  panchromatic  images.  2()-meter  resolution 
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multispectial  images,  and  infrared  images  used  mainly  to  moni- 
tor vegetation.  The  satellite  iiho  is  used  to  improve  cartography, 
wetlands  studies,  and  geological  studies.  Spot  5  is  currently  being 
built  and  will  be  launched  in  2001;  it  will  provide  .5-meter 
resolution  panchromatic  and  10-meter  multispectral  images. 

The  ESA  operates  the  ERS-I  satellite,  which  provides  syn- 
thetic aperture  radar  (SAR)  imagery  with  a  resolution  of  30 
meters.  Its  imagery  is  sold  in  the  United  States  by  Space  Imaging. 

The  Indian  Remote  Sensing  Program  was  begun  as  a  federal- 
state  partnership  and  is  now  a  leader  in  commercial  remote  sens- 
ing imagery.  The  program  was  intended  to  address  issues  such  as 
overcrowding,  inadequate  transportation,  water  conservation, 
crop  planning,  and  disaster  relief.  Space  Imaging  is  now  its  com- 
mercial marketer  and  distributor.  The  IRS-IC/ID  satellite  has  5.8- 
meter  panchromatic  resolution  and  23.5-meter  resolution  in  three 
visible  and  near-infrared  bands  and  7 1  -meter  resolution  in  a  short- 
wave infrared  band.  India  also  was  planning  the  Curtosat-I  satel- 
lite to  provide  I -meter  resolution  imagery  starting  in  1999. 

The  Canadian  Space  Agency  provides  8-nieter  resolution 
radar  images  from  the  Radciisnl-l  satellite.  SAR  is  a  powerful 
instrument  thai  can  transmit  and  receive  signals  that  ■"see""  through 
clouds,  ha/e,  smoke,  and  darkness  and  obtain  high-quality  images 
of  the  earth  in  all  types  of  weather,  24  hours  a  day.  Radiirsat-2  will 
be  launched  in  2001  and  is  worth  $200  million;  it  will  be  operated 
by  Mac  Donald  Dettwiler  rather  than  the  Canadian  Space  Agency. 
Riularsat-2  will  have  3-meter  SAR  resolution. 

The  Australian  Resource  Information  and  Environment 
Satellite  {Arics-1)  is  intended  to  investigate  land  surface  bio- 
physical properties  and  geologic  composition  for  commercial 
customers  using  10-meter  panchromatic  imagery  and  3()-meter 
resolution  hyperspectral  imagery  that  images  the  earth's  surface 
in  the  visible,  near-infrared,  and  short-wave  infrared  spectra. 
The  satellite  is  being  developed  by  a  consortium  that  includes 
Australia's  Commonwealth  Scientific  and  Industrial  Research 
Organization  (CSIRO),  the  Australian  Centre  for  Remote  Sens- 
ing (ACRES),  and  Auspace  Limited  (a  subsidiary  of  Matra 
Marconi).  Aries  is  slated  for  launch  in  early  2002. 

Besides  the  shutdown  of  the  JERS  satellite,  Japan's  National 
Space  Development  Agency  (NASDA)  lost  the  $1  billion 
Advanced  Earth  Observing  Satellite  (Adeos-1).  The  satellite 
quit  operating,  possibly  because  of  a  solar  anay  failure.  A 
replacement,  Adeos-2.  is  scheduled  for  launch  in  late  2000  and 
will  feature  a  mix  of  Japanese  and  foreign  components.  Japan  is 
scheduling  a  launch  in  September  2002  of  an  Advanced  Land 
Observing  Satellite  (ALOS)  to  complement  the  Adeos  system. 
ALOS  will  image  with  both  optical  and  SAR  instruments  to 
deternune  land  elevations  and  the  heights  of  ground  objects  for 
land  classification  studies. 

In  early  1998,  Russia  launched  the  Spin-2  photo  reconnais- 
sance satellite,  which  took  pictures  at  2-meter  resolution  for 
commercial  customers.  The  satellite's  path  allowed  it  to  image 
most  of  North  America,  and  the  images  are  kept  in  a  database  to 
be  sold  by  a  joint  venture  of  the  Russian  firi.i  Sovinformsputnik 
Interbranch  Association  and  three  U.S.  firms:  Aerial  Images, 
Lambda  Tech  International,  and  Central  Trading  Systems.  The 
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venture  has  developed  detailed  maps  for  farmers,  agricultural-  i  : 
ists,  rescue  services,  and  many  other  users.  Russia  also  sells  raw  I 
remote  sensing  data  from  Russian  government  satellites  and 
historical  archives  on  the  Internet.  i  " 

Brazil  is  cooperating  with  China  on  the  Chinese-Brazil  Earth  1 1 
Resources  Satellites  (CBERS).  which  was  slated  to  be  launched  ' 
on  a  Chinese  Long  March  rocket  in  1999.  The  second  satellite  is 
scheduled  in  2000.  The  program  will  provide  high-resolution  ' 
imagery  through  a  widefield  camera  and  will  collect  data  in  the 
visible  and  infrared  bands.  As  a  result  of  its  large  size  and  vast  '\  * 
unpopulated  areas,  Brazil  has  used  remote  sensing  data  for  stud-  '  i '° 
ies  of  the  environment  (especially  forest  and  jungle  monitoring),  '  :  - 
weather  prediction,  drug  enforcement,  and  urban  planning.  ' 

Israel  is  developing  the  EROS  series  of  high-resolution  * 
satellites.  These  satellites  will  produce  panchromatic  images  '  |  ^" 
with  a  resolution  of  I  meter.  Launch  was  expected  in  1999.  j 

The  Ki>min  Multi -Purpose  Satellite  (KOMPSAT),  which  was  ^ 
launched  in  1 999,  was  built,  tested,  and  operated  by  teams  of  per-  ^  *' 
sonnel  from  TRW  and  the  Korea  Aerospace  Research  Institute  '  i  ' 
(KARI).  KOMPSAT        house  instruments  to  map  Korea  and  ' 
monitor  earth  resources.  The  satellite  will  provide  1 0-meter  reso-  ■  . 
lution  panchromatic  and  20-meter  multispectral  images.  ' 

Alenia  Aerospazio  of  Italy  is  developing  plans  for  the  Skymed/  ( 
COSMO  constellation  of  earth  observation  satellites,  which  will  ' 
consist  of  seven  satellites:  four  radar  and  three  optical.  The  radar  '  ;  1 
satellites  will  have  X-band  SAR  instruments  capable  of  3-meter  f  i  "' 
imagery.  The  optical  satellites  will  include  a  high-resolution  (2.5-  1  J 
meter)  panchromatic  camera,  a  coarse-resolution  multispectral  ij  ^ 
imager,  and  a  medium-resolution  infrared  camera.  The  launch  of  ■  | 
the  first  satellite  is  planned  for  2001 .  j  *' 

Domestic  Trends 

After  the  launch  failure  of  the  Ikonos-l  satellite  in  April  1999,  j 
the  United  States  has  had  to  wait  longer  than  expected  for  the  i  m'i 
first  I  -meter  commercial  remote  sensing  satellite  to  begin  oper-  1  \-<* 
ation.  Historically,  the  Lcindsat  satellite  system  has  been  the  pri-  >  \  n 
mary  source  of  remote  sensing  data  in  the  LJnited  States.  In  1 
1984,  Laiulsat  was  commercialized  through  the  Land  Remote  l  e 
Sensing  Commercialization  Act,  which  allowed  the  Earth "  3  t 
Observation  Satellite  Company  (EOSAT)  to  operate  the  satel- '  i'A, 
lite  and  market  the  raw  data.  «; 

Under  the  U.S.  policy  allowing  high-resolution  satellites  to  J 4 
market  data  commercially,  the  LI.S.  industry  is  leading  the  world  ,  i  s 
in  the  development  of  these  high-resolution  remote  sensing  satel- " 
lites.  Three  U.S.  companies  are  developing  high-resolution  (less 
than  I -meter)  satellites  that  should  be  in  operation  by  the  end  of  '  iil4s 
the  decade.  These  satellites  will  compete  directly  with  aerial  pho-  inc 
tography  for  the  high-resolution  imagery  market.  Satellites  offer-  •:  if 
ing  pictures  of  the  earth  that  have  the  same  clarity  as  aerial '  *  !y| 
photographs  will  compete  in  terms  of  price  and  the  timeliness  of "  '  jf 
the  images. 

While  no  other  commercial  providers  have  developed  I -meter  : 
resolution  systems,  the  market  demand  that  evolves  will  deter- 
mine how  many  systems  with  that  level  of  detail  are  needed  in  the  i 
marketplace  and  whether  the  data  can  be  made  available  at  a  rea-  j 
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sonablc  cost.  Many  exports  ariiiic  that  only  niodcratc  resolution 
( 10  to  20  iiK'tLM's)  is  necessary  I'or  most  purposes  and  that  a  wider 
Held  ol' view  (usually  availahle  on  lower  resolution  systems)  is 
acceptable  for  many  applications.  However,  Spotlmage  is  con- 
cerned that  Harthwalch's  .S-meter  imagery  (obtained  through  joint 
ventures  with  India's  IRS  spacecralt  and  data  from  the  U.S.  Lciiul- 
sat  system  and  Canada's  Rculcirsul)  may  take  market  share  from 
the  Spot  I.  2.  and  4  satellites'  10-meter  images. 

Space  Imaging/Hosat  markets  not  only  U.S.  Lciiid.scil  data  but 
also  imagery  trom  India's  IRS-IC/II)  and  Japan's  Earth 
Resources  Satellite,  which  was  shut  down  in  1998.  The  company 
has  ground  stations  around  the  world  (Australia,  .lapan,  Thailand, 
and  China)  and  archives  in  India  and  Japan.  Space  hnaging  suf- 
I'ered  a  huge  setback  when  its  Ikoiios-I  satellite  with  I -meter  res- 
olution was  destroyed  during  launch.  However,  the  company 
launched  lkoiios-2.  an  exact  duplicate,  in  1999. 

Earthwatch's  satellites  will  take  I -meter  panchro- 

matic images  and  4-meter  multispectral  images.  QitickHinl- 1 
will  launch  in  late  1999  or  early  2000  on  a  Russian  Cosmos 
launch  vehicle.  Qiiickhinl-2  probably  will  be  launched  in  2001. 
Earthwateh  originally  hoped  to  be  the  first  commercial  firm  to 
provide  high-resolution  images  through  its  Emiyhinl  satellite, 
but  communication  with  the  satellite  was  lost  soon  afier  its 
1997  launch. 

Through  its  subsidiary  Orbimage,  Orbital  Sciences  will  launch 
lis  OrhView-.^  satellite  in  2000  and  will  provide  1 -meter  resolution 
panchromatic  and  4-meter  resolution  multispectral  imagery  in 
real  time.  Oiln  ie\v-4  is  planned  tor  a  2000  launch  and  will  be  the 
first  commercial  hyperspectral  imager  in  addition  to  offering  the 
same  products  as  OrhVit'w-3.  Data  from  the  hyperspectral  sensor 
\\\\\  be  used  for  mineral  exploration,  agricultural  management, 
environmental  monitoring,  and  security  puiposes. 

Research  &  Development  Laboratories  (RDL)  is  licensed  to 
build  and  operate^n  SAR  .satellite,  Riular-I.  with  I -meter  reso- 
lution. RDL  will  launch  in  2001,  and  its  satellite  will  circle  the 
planet  14  times  daily. 

In  coordination  with  the  government  of  Israel,  West  Indian 
Space  (WLS)  planned  to  provide  high-resolution  imaging  ser- 
\ices  for  8  years,  starting  in  1999.  WLS  is  a  joint  venture  between 
Israel  Aircraft  Industries,  two  other  Israeli  companies,  and  Core 
Software  Technology  of  the  United  States.  The  company  will 
launch  eight  Earth  Remote  Observation  Satellites  (EROS) 
between  1999  and  2003  and  will  provide  global  real-lime  high- 
resolution  images  commercially. 

Industry  and  Trade  Projections  for  the  Next 
1  and  5  Years 

The  remote  sensing  market  should  grow  quickly  as  new  high- 
resolution,  1 -meter  images  become  available.  This  includes 
f  .S.  and  foreign  government  customers  of  the  1 -meter  images, 
Hieluding  an  initiative  by  the  U.S.  Department  of  Defense,  the 
Central  Intelligence  Agency,  and  the  National  Reconnaissance 
Office  to  increase  the  amount  of  data  purchased  and  the  invest- 
ment made  in  commercial  imagery  satellites,  with  half  of  the  $1 
billion  budget  being  placed  between  2001  and  2005.  In  this 


way,  the  government  wouki  allow  commercial  lirms  to  provide 
basic  images  while  the  government  maintained  advanced  tech- 
nology systems.  Satellite  miages  should  take  over  markets  now 
served  by  aerial  images.  Many  analysis  believe  that  satellites 
will  control  more  than  half  the  imagery  marketplace  by  200.5. 
though  their  share  was  only  10  percent  in  1998.  Satellites  will 
take  market  share  because  they  can  cover  an  increased  area  in  a 
shorter  time  and  for  a  lower  cost  per  image. 

Foreign  providers  of  remote  sensing  imagery  will  orier 
strong  competition  to  the  U.S.  industry  by  providing  a  large 
assortment  of  services.  The  U.S.  industry  will  need  to  develop 
applications  for  value-added  products,  offer  lower-cost  ser- 
vices, and  provide  timely  images  to  remain  competitive. 
Growth  in  remote  sensing  imagery  for  the  next  I  and  5  years 
will  occur  in  both  the  space-based  sector,  which  includes  the 
manufacture  and  sale  o\  satellites,  ground  stations,  and  hard- 
ware, and  the  value-added  sector,  which  converts  raw  data  for 
specific  uses.  Growth  in  the  value-added  sector  will  be  stronger. 
Growth  in  the  hardware  area  will  result  from  the  sale  of  satellite 
systems  internationally  and  the  sale  of  ground  stations  for 
receiving  and  interpreting  data.  Growth  in  the  value-added  sec- 
tor will  come  from  end-user  demand  driven  by  the  ability  to 
adapt  the  data  to  specific  purposes  in  a  timely,  low-cost  manner. 

Revenues  for  raw  data  and  value-added  images  should 
reach  over  $1  billion  in  the  year  2000,  with  approximately  90 
percent  of  the  revenues  coming  from  the  value-added  sector. 
Reportedly,  satellite  imaging  revenues  reached  $163  million  in 
1998  and  could  reach  $2.7  billion  by  2007.  With  higher- 
resolution  images  and  the  ability  of  computer  software  compa- 
nies to  convert  satellite  data  into  useful  end  products,  the 
remote  sensing  industry  will  begin  to  cut  into  the  aerial  pho- 
tography market.  Therefore,  competition  will  occur  not  only 
among  satellite  remote  sensing  providers  but  also  between  the 
satellite  industry  and  the  aerial  photography  industry.  The 
amount  of  competition  will  be  determined  by  the  public's 
demand  for  images  in  the  resolution  range  provided  by  aerial 
photography  and  the  development  of  new  applications  for 
remote  sensing  data.  It  also  will  depend  on  the  speed  and  cost 
at  which  satellite  data  can  be  converted  to  support  such  appli- 
cations. New  applications  include  forestry,  urban  planning, 
telecommunications  system  planning,  search  and  rescue  oper- 
ations, fleet  management,  product  tracking,  zoning,  and  fish- 
ing. Of  course,  each  market  segment  will  require  specific 
information  relative  to  its  function.  It  will  be  the  responsibility 
of  value-added  providers  to  meet  the  needs  of  this  market.  If 
that  happens,  the  market  will  grow  consistently. 

The  remote  sensing  industry  will  earn  commercial  profits 
from  the  development  of  several  puiely  commercial  systems 
and  the  presence  of  worldwide  data  distributors  that  use  many 
countries'  satellites  to  compile  image  libraries  for  luture  use.  In 
addition,  the  demand  for  different  types  of  images,  such  as 
radar  and  hyperspectral  imagery,  will  increase  the  demand  for 
remotely  sensed  images  of  the  earth.  Most  satellite  imagers  are 
planning  to  distribute  images  via  the  Internet,  which  should 
increase  the  customer  base. 
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SPACE  INSURANCE 


Space  insurance  is  a  growing  subsector  of  the  insurance  indus- 
try that  provides  coverage  for  all  aspects  of  commercial 
space.  Included  are  a  satellite's  preparation,  assembly,  and 
transportation;  its  mating  with  the  launch  vehicle;  the  launch 
and  delivery  of  a  satellite  into  the  proper  orbit;  and  the  test- 
ing and  operation  of  a  satellite  for  a  specified  period.  Satel- 
lites often  are  insured  against  delays  in  the  launch  schedule, 
during  which  time  a  company  could  lose  revenue. 

Global  Trends 

Space  insurance  providers  lost  approximately  $1.7  billion  to  $2 
billion  in  1998  for  a  200  percent  insurance  loss  ratio  for  1998. 
An  unusually  high  number  of  launch  failures  in  the  fu  st  half  of 
1999  has  continued  to  hurt  the  industry.  An  increase  in  insurance 
rates  was  not  immediately  apparent  in  1999  because  of  overca- 
pacity in  the  insurance  market  but  was  expected  to  follow  as  the 
market  shrinks.  Under  the  new  export  licensing  restrictions, 
launch  providers  and  satellite  manufacturers  may  not  be  able  to 
provide  as  much  technical  information  to  the  insurance  commu- 
nity as  they  had  under  the  former  export  guidelines.  With  less 
information  to  analyze  potential  risk,  insurers  may  increase  rates 
lo  counter  the  risk.  Because  of  the  high  risk,  capacity  in  the  rein- 
surance market  has  shrunk  from  a  high  of  nearly  $!  billion  and 
could  force  major  changes  in  the  industry.  On  a  positive  note  for 
insurers,  the  recent  Titan  launches  were  not  insured  and  will 
have  no  impact  on  the  launch  insurance  market. 

Many  firms  entered  the  market  after  the  successful  launch 
markets  of  the  1993-1997  period.  In-orbit  insurance  rates  tend 
to  be  higher,  which  means  tiiat  capacity  continues  to  be  lower, 
reaching  a  high  in  1997-1998  at  appro,\imately  $750  million. 
This  will  continue  and  probably  worsen  as  a  result  of  the  string 
of  in-orbit  satellite  failures  that  occurred  in  1999.  Premium 
rates  currently  range  from  1.3  to  20  percent  for  GEO  launches 
and  12  to  20  percent  for  LEO  launches.  Most  rates  cover  the 
launch  and  an  initial  operating  period,  with  insurance  only  for 
launch  ranging  around  6  to  12  percent.  The  majority  of  the 
insurance  market  is  located  in  the  United  Kingdom,  France, 
Germany,  and  the  United  States.  Insurance  companies  are 
becoming  increasingly  conservative  as  new  launch  vehicles 
enter  the  market  without  demonstrable  track  records.  A  string  of 
failures  has  reminded  insurers  that  with  new  ventures  comes 
high  risk.  The  total  global  space  insurance  capacity  for  the  year 
is  only  about  $1.3  billion.  Any  more  failures  will  seriously 
injure  commercial  insurance  providers.  Insurers  are  hopeful 
that  the  increased  attention  being  paid  to  launch  failures  will 
increase  reliability. 

Domestic  Trends 

As  a  result  of  the  recent  string  of  failures,  it  is  not  expected  that 
many  U.S.  insurance  providers  will  enter  this  risky  market  in  the 
near  future.  As  with  global  providers.  U.S.  providers  may  raise 
premiums  to  cover  the  costs  of  failures  in  1998  and  1999.  It  is 
possible  that  investigations  into  many  vehicles'  manufacturing 
and  assembly  processes  following  failures  may  increase  the  suc- 


cess rates  of  future  launches.  This  could  draw  more  insurance 
companies  back  into  the  space  insurance  rnarket. 

Industry  and  Trade  Projections  for  the  Next 
1  and  5  Years 

The  space  insurance  market  will  struggle  in  the  year  2000,  and 
its  success  will  be  dependent  on  the  occurrence  of  additional 
failures.  The  market  should  stabilize  within  5  years,  and  vehi- 
cles should  return  to  a  more  reliable  condition  after  launch  fail- 
ure investigations.  In  the  long  run,  as  new  vehicles  prove  their 
reliability,  the  space  insurance  market  will  expand,  premiums 
will  drop,  and  volume  and  capacity  will  increase. 


OTHER  NONCOMMERCIAL  SPACE 
VENTURES 


This  section  deals  with  projects  that  are  on  the  verge  of  becom-  j 
ing  commercial  but  remain  in  the  government  realm  and  '  « 
have  not  begun  to  be  exploited.  It  includes  the  commercial- 
ization of  human  space  flight,  the  commercialization  of  the 
International  Space  Station,  and  projects  such  as  micrograv-  ,  j  y 
ity  experiments,  manufacturing  in  space,  space-based  solars* 
power,  and  space  tourism. 


Global  Trends 

The  drive  to  commercialize  space  has  gained  momentum  as  gov- 
ernment  space  budgets  have  been  cut.  pushing  this  market  J 
toward  the  commercial  sector.  Driving  this  commercialization 
are  government  agencies  such  as  NASA,  which  is  trying  to  shed^ 
its  operational  functions  and  focus  its  limited  resources  on  core 
research  and  development  missions  such  as  space  exploration. 
NASA  is  working  with  commercial  space  firms  to  explore  ways  : 
in  which  LEO  space  projects  can  be  financed  with  private  funds ^ 
so  that  it  can  focus  on  the  exploration  of  Mars  and  other  planets.  , 
Both  the  public  sector  and  the  private  sector  recognize  that  the,; 
development  of  commercial  space  will  rely  on  public-private .j 
partnerships  and  hope  that  those  relationships  will  spread  thej 
risk  of  these  projects  enough  that  more  projects  will  materialize. 

Historically,  the  commercialization  of  space  was  restricted 
by  high  risk  and  the  high  cost  of  developing  and  launching^ 
space  assets.  For  investments  in  commercial  space  to  be  worth- 1 
while,  end  markets  have  to  be  developed  that  will  drive  demand 
for  these  products.  The  government  has  tended  to  fund  all  space.' 
science  activities,  but  new  companies  are  beginning  to  establish 
entrepreneurial  ventures  to  capitalize  on  the  resources  of  space. i 


Domestic  Trends  J 

Although  it  often  goes  unrecognized,  NASA  research  has 
already  provided  the  world  with  creations  such  as  vehicle  con- , 
trollers  for  the  handicapped,  weather  forecasting,  firefighter: 
breathing  systems,  water  recycling  technologies,  scratch-ij 
resistant  glass,  advanced  turboprops,  anticoiTOsion  paint,  laser 
heart  surgery,  and  new  flame-resistant  materials.  Continuation 
of  the  development  of  commercial  products  based  on  space- 1 
related  research  is  a  priority  for  the  U.S.  government. 
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The  C'oiiiiiicrcial  Space  Act  ot  1998  makes  coinmcrciali/iiig 
the  Intcniatioiui!  Space  Station  (ISS)  a  priority.  SPACTI  lAB  is  the 
first  company  to  commercially  develop,  own,  and  operate  habit- 
able modules  that  provide  laboratory  facilities  and  logistics  resiip- 
ply  aboard  NASA's  Space  Shuttles.  For  the  ISS,  SPAC'EHAB 
signed  its  first  customer,  the  Colorado  School  of  Mines"  Center 
for  Commercial  Applications  of  Combustit)n  in  Space  tCCACS), 
which  will  use  the  SPACEHAB-funded  furnace  called  Space 
DRUMS  to  process  exotic  glass  and  ceramic  materials,  using  a 
unique  coinbustion  technique  in  the  microgravity  environment 
aboard  the  ISS.  Space-DRUMS  is  a  partnership  between  SPACE- 
HAB  and  Guigne  Technologies  Ltd.  of  Canada  and  u.ses  acoustic 
levitation,  or  sound  waves,  to  hold  tluid  or  solid  material  samples 
in  place  in  microgravity  while  they  are  being  processed  aboard  the 
Shuttle  or  ISS.  This  eliminates  physical  defects  and  opportuni- 
ties for  contamination.  The  unique  glass  and  ceramics  eventu- 
ally could  be  used  for  bone  replacement,  industrial  filters,  and 
fiber-optic  telecommunications  cable.  This  will  be  the  first 
commercial  research  facility  on  the  ISS  when  it  is  delivered  in 
2000. 

NASA  believes  that  commercial  activities  could  account  lor 
up  to  approximately  one-third  of  the  ISS's  space  for  scientific 
experiments  in  its  first  10  years  of  operation.  The  ISS  is  cur- 
rently projected  to  cost  approximately  $21  billion,  but  many 
aerospace  experts  believe  that  the  cost  could  go  up,  perhaps  by 
another  $3  billion,  and  many  al.so  assume  that  further  delays 
will  increa.se  the  price  farther.  The  ISS  is  being  developed 
mainly  by  the  United  States,  Russia,  Japan,  and  Europe,  with 
180  companies  working  on  the  space  laboratory.  Efforts  are 
under  way  to  turn  over  the  facility  completely  to  private  indus- 
try at  the  end  of  its  10-year  government  occupancy. 

Of  great  concern  to  the  operators  of  the  ISS  is  orbital  debris, 
which  has  been  accumulating  in  space  since  the  beginning  of 
the  space  program.  Approximately  9.000  objects  are  regularly 
tracked,  but  the  real  amount  of  space  debris  is  much  greater. 
Orbital  debris  is  a  concern  to  the  ISS  because  impact  could 
damage  the  orbiting  station.  Several  proposals  have  been  made 
for  reducing  the  amount  of  orbital  debris,  but  none  of  them  has 
been  developed. 

Emerging  Markets 

Even  though  the  use  of  satellites  for  telecommunications  has 
become  standard,  several  other  sectors  of  this  industry  have 
just  begun  to  enter  the  commercial  market,  while  others  are 
poised  to  enter  in  the  next  few  years.  In  addition  to  remote 
sensing  and  GPS,  emerging  markets  such  as  asset  tracking, 
'data  processing,  logistics,  fleet  management,  and  remote  man- 
agement and  control  will  increase  their  dependence  on  space 
assets.  One  application  is  the  use  of  a  microgravity  atmosphere 
lor  the  development  of  tissues,  proteins,  crystals,  and  semi- 
conductors in  space.  Manufacturing  such  materials  in  a  micro- 
gravity  environment  produces  much  larger  and  purer  specimens 
than  can  be  produced  on  the  ground.  NASA  has  performed  sev- 
eral experiments  on  the  Space  Shuttle  and  the  Russian  Mir 
Space  Station.  NASA  and  several  pharmaceutical  firms  are 
interested  in  the  use  of  microgravity  to  speed  biomedical 


research  toward  cures  for  di.seases  such  as  AIDS  and  cancer. 
While  not  all  microgravity  experiments  are  performed  on  the 
Space  Shuttle  or  the  ISS,  approximately  20  companies  perform 
experiments  related  to  physical  properties  in  the  absence  of 
gravity.  Companies  interested  in  the  manufacture  of  thin  semi- 
conductor films  and  crystal  development  believe  that  profits 
are  still  a  few  years  away.  Limited  short-term  access  to  the 
microgravity  atmosphere  is  available  through  parabolic  air- 
craft flights,  and  long-term  access  is  available  through  the 
European  "Eureka"  plattorm  and  SPACEHAB.  The  ISS  and 
reusable  launch  vehicles  will  greatly  increase  this  segment's 
ability  to  perform  microgravity  experiments. 

A  number  of  new  LJ.S.  companies  have  developed  proposals 
for  commercial  space  ventures.  For  example.  Lunar  Explo- 
ration Inc.  plans  to  return  rock  samples  from  the  moon  to  the 
earth  for  analysis  that  would  expand  the  work  started  by  the 
Apollo  program.  The  commercial  ventures  would  sell  the  sam- 
ples to  NASA  and  other  space  agencies  and  would  like  to  begin 
missions  in  2002.  In  addition.  SpaceDev,  the  world's  first  com- 
mercial space  exploration  and  development  company,  is  provid- 
ing the  Near  Earth  Asteroid  Prospector  (NEAP),  which  is  slated 
to  launch  in  2001.  The  mission  is  intended  to  be  the  first  in  a 
series  of  profitable  commercial  deep  space  missions.  SpaceDev 
will  sell  the  data  gathered  from  its  instruments  to  scientists, 
researchers,  universities,  and  other  purchasers. 

Two  companies  are  offering  trips  to  space  a  few  years  hence: 
Adventure  Tours  Inc.,  a  partnership  lietween  Omega  Travel  and 
(,)uark  Tours,  and  Zegrahm  Space  Voyages,  a  partnership  between 
Zegrahm  Expeditions  and  Vela  Technology  Development  Inc. 
Independent  market  surveys  indicate  that  there  is  a  huge  potential 
for  public  space  travel  and  tourism,  and  many  of  those  polled  say 
they  are  willing  to  pay  a  significant  price  for  the  experience. 

A  number  of  other  applications  have  not  been  tapped.  Exam- 
ples of  other  ideas  for  commerciali/ing  space  include  solar 
power  satellites,  lunar  power  stations,  the  exploitation  of  lunar 
or  asteroid  materials  for  sale  on  earth,  dedicated  space  theme 
parks  associated  with  suborbital  and  orbital  flights,  orbiting 
resort  hotels,  the  collection  of  orbital  debris,  and  eventually 
lunar  cruises  and  visits. 

Industry  and  Trade  Projections  for  the  Next 
1  and  5  Years 

Space  commercialization,  research  and  manufacturing  in 
space,  and  more  established  .sectors  such  as  GPS  and  remote 
sensing  will  continue  to  experience  growth,  but  several  of 
these  sectors  will  not  enter  the  commercial  realm  for  a  few 
years.  Scientific  research  in  space  for  the  most  part  will  remain 
in  the  domain  of  governments  in  the  near  term.  With  the  devel- 
opment of  the  ISS,  the  commercial  u.se  of  space  for  scientific 
(especially  pharmaceutical)  research  will  move  this  market 
toward  profitability. 

Kim  Wells,  U.S.  Department  of  Commerce,  Office  of  Aero- 
.space,  (202)  482-2232,  kim_wells@ita.doc.gov:  Krysten  Jenci, 
Office  of  Telecommunications,  (202)  482-4466,  krysten  Jenci@ 
ita.doc.gov,  August  1999. 
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■  GLOSSARY 

Big  LEO  system:  A  system  of  satellites  working  together  a.s  a  system 
in  low  earth  orbit  that  will  provide  all  the  services  of  Little  LEO 
systems  as  well  as  mobile  voice  and  fax  capabilities. 

Block  buys:  A  strategy,  used  by  satellite  manufacturers,  of  purchasing 
numerous  launches  at  one  time  to  reserve  access  to  space  and 
receive  a  price  discount  based  on  the  volume  of  launches  pur- 
chased. 

Broadband  LEO  system:  A  satellite  system  in  low  earth  orbit  that 
will  provide  wireless  video,  voice,  ami  broadband  high-speed  data 
services  to  small  satellite  dishes. 

Digital  elevation  mapping/model:  The  process  of  using  computer 
software  to  develop  a  ihree-dimcnsiiMial  image  from  remote  sens- 
ing data  to  depict  elevations. 

Direct-to-Home  (I)TH):  A  term  that  is  used  to  refer  to  the  satellite 
televisiini  and  broadcasting  industries.  An  example  is  DirecTV. 

Evolved  Expendable  Launch  Vehicle  (EELV):  A  U.S.  Air  Force 
|irogram  that  incorporates  existing  launch  vehicles  into  the  devel- 
opment of  a  family  of  more  capable,  less  expensive  huinch  vehi- 
cles. 

Geo.stationary  earth  orbit  (GEO):  The  altitude  (22,230  miles)  at 
which  a  satellite  appears  to  be  fixed  at  a  specific  spot  above  the 
earth. 

(leostationary  transfer  orbit  (GTO):  An  orbit  to  which  GEO  satel- 
lites often  are  launched  before  their  final  orbital  maneuvers. 

Little  LEO  system:  A  system  of  low  earth  orbit  satellites  that  will  jiio- 
vide  mobile  data  messaging  and  position  determination  services  on 
a  global  level. 

Low  earth  orbit  (LEO):  For  the  purposes  of  this  publication,  any 

orbit  lower  than  geostationary  earth  orbit. 
Payload:  The  satellite,  instrument  package,  or  equipment  carried  into 

space  by  a  launch  vehicle. 
Remote  sensing:  The  process  of  imaging  the  earth  fiom  space. 
Seamless  imaging:  The  priKcss  of  incorporating  a  number  of  remotely 

sensed  images  to  make  a  large  image. 
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INDUSTRY  DEFINITION  The  telecommunications  services  industry 
(SIC  4812,  4813,  4822)  is  broadly  divided  into  providers  serving  the  commu- 
nications markets  for  basic  voice  and  data  services.  These  services  include 
local  exchange,  cellular  telephony  and  paging,  long-distance  (toll),  and  inter- 
national services,  whether  provided  by  wire  (coaxial  or  fiber  cable)  or  wire- 
less (terrestrial  radio  systems  or  satellite)  technologies.  This  chapter  focuses 
on  telecommunications  firms,  both  regulated  and  unregulated,  offering  basic 
services  that  transmit  information  of  the  user's  choosing  without  change  in 
the  form  or  content  of  the  information  as  it  is  sent  and  received. 


OVERVIEW 


Traditional  telephone  services  include  local,  long-distance,  and 
lintemational  voice  telephony  and  data  transmission  services. 
The  "wireline"  services  industry  (SIC  4813  and  4822)  uses  ter- 
irestrial  cable  and  tlber-optic  technology  to  provide  voice  and 
i.data  communications.  Some  wireline  services  are  now  provided 
jithrough  the  use  of  wireless  technologies  or  a  combination  of 
wireline  and  wireless  facilities.  Radiotelephone  communica- 
tions (SIC  4812),  including  cellular,  paging,  and  personal 
communication  services  (PCS),  are  discussed  in  the  wireless 
communications  services  .section  of  this  chapter.  The  satellite 
services  .sector,  which  includes  fixed  and  mobile  services 
^voice,  data,  and  video)  provided  through  communications 
isatellites,  is  discussed  in  Chapter  29. 

The  Telecommunications  Act  of  1996  removed  the  last 
domestic  baniers  to  competition  in  telecommunications  ser- 
vices. However,  competition  in  local  markets  still  is  generally 
estricted  to  large  urban  busmess  markets,  and  some  former 
icil  companies  are  just  beginning  to  secure  authorization  to 
>trer  long-distance  services  within  their  own  service  areas.  The 
)pening  of  many  international  markets  to  competition,  which 
vas  formalized  by  the  entry  into  force  of  the  World  Trade  Orga- 
lization's  (WTO)  Agreement  on  Basic  Telecommunications 
Services  in  1998,  was  a  major  milestone  in  the  industry.  Major 


American  and  foreign  telecommunications  firms  already  are 
competing  in  large  .segments  of  the  estimated  $900  billion 
worldwide  market  for  telecommunications  services. 


Historically,  telecommunications  companies  in  virtually  all 
countries  were  state-owned  enterprises  (generically  known  as 
PTTs  for  the  postal,  telegraph,  and  telephone  services  they 
offered).  PTTs  had  exclusive  rights  to  provide  telephone  ser- 
vices both  domestically  and  internationally.  Privatizing  some  or 
all  of  its  monopoly  canier  has  become  one  many  governments 
take  as  they  get  out  of  the  telephone  business  and  allow  greater 
participation  by  the  private  .sector.  Governments  do  this  for  sev- 
eral reasons:  to  raise  capital  to  invest  in  telecommunications 
infrastructure:  to  bring  "market  discipline"  to  an  often  ineffi- 
cient, poorly  managed  bureaucratic  enteiprise  so  that  it  can 
develop  into  a  competitive  business  operation;  and  to  help  set 
the  stage  for  competition  by  separating  the  government  regula- 
tor from  the  provider  of  telecommunications  .services.  In  the 
United  States,  however,  the  government  never  owned  or  con- 
trolled a  telephone  company,  and  so  it  had  no  financial  interest 
in  perpetuating  the  AT&T  monopoly.  British  Telecom  was  the 
first  PTT  to  go  private,  with  a  51  percent  public  offering  that 
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raised  $5.2  billion  in  1984.  Since  that  time,  governments  in 
countries  such  as  Mexico,  Brazil,  Denmark,  Pakistan,  and  Sin- 
gapore have  sold  stakes  in  their  telecommunications  operators. 

Mergers  and  business  alliances  continue  to  take  place  in  the 
U.S.  and  foreign  telecommunications  markets.  These  strategic 
alliances  provide  ways  for  companies  to  enter  new  markets  and 
strengthen  their  competitive  positions  in  the  markets  they 
already  serve.  U.S.  companies  with  long  experience  in  the 
telecommunications  sector  are  potentially  desirable  partners  for 
foreign  firms  eager  to  gain  access  to  the  U.S.  market.  As  com- 
petition increases  within  and  beyond  the  United  States,  compa- 
nies are  looking  for  new  business  partners  that  can  provide 
capital,  customers,  and/or  the  marketing  and  technological 
expertise  needed  to  develop  and  sell  new  services. 

Continued  market  liberalization,  accompanied  by  growing 
competition,  is  a  third  global  trend.  Some  governments  have 
introduced  competition  by  allowing  private  sector  participation 
in  building  and  operating  networks  for  cellular  communications 
and  paging  services.  Since  PTTs  have  never  provided  these  ser- 
vices, they  do  not  view  the  new  carriers  as  competitive  threats. 
A  more  significant  step  in  market  liberalization  is  the  opening 
of  all  sectors  of  telephony  to  competition  without  limiting  the 
number  of  firms  authorized  to  provide  service,  sharply  limiting 
the  types  of  services  they  can  offer,  or  restricting  the  degree  of 
foreign  participation  (investment)  in  the  market.  Under  legisla- 
tion passed  by  the  European  Union  (EU),  10  of  its  member 
states  fully  opened  their  markets  to  competition  on  January  1. 
1998.  All  the  EU  member  states  except  Greece  and  Portugal 
have  liberalized  the  provision  of  telecommunications  services. 
There  are  now  78  WTO  members  with  post-Uruguay  Round 
commitments  in  basic  telecom  services. 

FACTORS  AFFECTING  FUTURE  U.S. 
INDUSTRY  GROWTH 


New  laws,  together  with  judicial  and  regulatory  decisions,  have 
played  a  critical  role  in  introducing  and  promoting  competition 
in  telecommunications  services  in  the  United  States.  After  a  20- 
year  effort.  Congress  passed  the  Telecommunication  Act  of 
1996,  which  promised  far-reaching  changes  in  the  industry. 
However,  widespread  dissatisfaction  remains,  because  local 
competition  has  not  developed  in  the  residential  market  to  a  sig- 
nificant degree.  Future  legal  decisions  and  modifications  of  reg- 
ulatory policy  will  continue  to  have  an  impact  on  the  pace  of 
competition  in  local  telephony. 

The  fundamental  role  telecommunications  now  plays  in  the 
operations  of  all  businesses  and  its  importance  in  promoting 
economic  growth  and  increasing  trade  assure  its  future  growth. 
The  United  States  is  the  world's  largest  telecommunications 
services  market,  accounting  for  about  30  percent  of  world  mar- 
ket revenues.  Hence,  gaining  access  to  the  U.S.  market  is  a  key 
strategic  objective  of  many  foreign  firms. 

U.S.  companies  are  world  leaders  in  the  development  and 
marketing  of  telecommunications  services  and,  unlike  most  for- 
eign telecommunications  operators,  already  have  considerable 


experience  functioning  in  a  competitive  marketplace.  U.S.  ; 
firms  have  demonstrated  expertise  in  utilizing  new  technologies 
to  lower  the  costs  and  improve  the  quality  of  their  services. 
Many  new  features  and  applications  in  telecommunications  are 
based  on  sophisticated  software  programs,  such  as  billing  sys- 
tems that  provide  valuable  infomiation  to  the  customer  and  the 
carrier  alike. 

Growth  in  the  U.S.  telecommunications  industry  also  will  be 
fueled  by  expanding  opportunities  in  foreign  markets.  U.S. 
companies,  often  in  partnership  with  a  finn  in  the  host  country,  i 
have  won  scores  of  bids  to  build  and  operate  cellular  networks 
abroad.  As  more  countries  have  adopted  policies  that  allow  the 
construction  of  new  networks  to  provide  basic  telephony,  U.S. 
firms  are  in  an  excellent  position  to  compete  in  the  bidding 
process.  Expanding  opportunities  abroad  for  U.S.  service  firms 
also  will  stimulate  the  domestic  market  for  network  equipment, 
since  many  of  the  countries  where  new  telecommunications 
networks  will  be  built  do  not  manufacture  the  advanced  equip- 
ment that  will  be  needed. 

U.S.  firms  also  participate  in  foreign  markets  by  investing  in" 
privatized  national  operators  and/or  new  private  sector  telecom- 
munications firms.  In  Mexico,  for  example,  SBC  Communica-  j 
lions  is  part  of  a  consortium  of  companies  investing  in  Telmex.i  i. 
MCI  WorldCom  is  a  45  percent  co-owner  of  the  competitive. 
Mexican  long-distance  carrier  Avantel.  U.S.  firms  also  have, 
invested  in  the  former  PTT  carriers  in  Belgium,  Ireland,  and 
Italy  and  in  European  consortia,  one  of  whose  partners  owns  a 
telecommunications  network  that  competes  against  the  formen 
PTT.  AT&T  is  an  investor  in  Arcor.  a  German  private  network*  i 
operator  formed  by  an  alliance  of  Mannesmann.  Unisource.  and"  i 
DBKom,  which  owned  the  telecommunications  facilities  of  the  \ 
German  railway  system.  Bell  Atlantic  has  a  20  percent  interest;, 
in  BayanTel.  a  telecommunications  operator  that  serves  metro-,  : 
politan  Manila  and  southern  Luzon.  Among  the  major  foreign!  ! 
telecommunications  .services  markets,  only  China  remains^  i 
closed  to  any  type  of  foreign  investment  in  or  operation  of  its, 
networks.  , 

Although  the  United  States  continues  to  register  a  large  nel  ^ 
deficit  in  international  telecommunications  services,  this  \ 
more  a  reflection  of  the  inadequacies  of  foreign  market  condi-;  -i 
tions  (service  monopolies,  high  prices,  less  extensive  and  S 
lower-quality  telecommunications  networks)  and  artificially ^  3' 
high  accounting  rates  than  of  the  competitiveness  of  the  U.S  |,  i 
industry.  (An  accounting  rate  is  a  negotiated  rate  between  carri-. 
ers  for  the  handling  of  international  traffic.)  Net  settlement  pay- 
ments ("imports")  that  amounted  to  $4.7  billion  in  1998  (dowr 
from  $5.2  billion  in  1997)  should  continue  to  decline  as  the 
forces  of  competition  lower  accounting  rates  closer  to  the  costs, 
of  service  (see  Figure  30-1).  Real  progress  has  been  made  irj  -l 
reducing  accounfing  rates  in  the  last  2  years.  Carriers  in  3f 
countries  are  at  or  below  the  relevant  Federal  Communications 
Commission  (FCC)  benchmark  rate,  and  carriers  in  17  otheij 
countries  have  agreed  to  reach  that  rate  on  schedule.  The  coun 
tries  involved  account  for  two-thirds  of  total  U.S.  settlemen 
minutes,  and  those  minutes  make  up  about  half  of  U.S.  settle 
ment  payments.  The  net  result  has  been  good  for  the  consumer 
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FIGURE  30-1 


The  average  global  rate  from  the  United  States  was  63  cents  a 
minute  in  1997;  by  September  1999,  that  rate  was  down  to  43 
cents  a  minute. 

U.S.  INDUSTRY  GROWTH  PROJECTIONS 
FOR  NEXT  1  AND  5  YEARS 


It  is  a  challenging  exercise  to  forecast  U.S.  local,  long-distance, 
and  international  telephone  revenues.  Increased  competition 
continues  to  affect  prices,  traffic  volumes,  and  revenue  growth, 
and  the  trend  tow!ird  convergence  (e.g.,  offering  telephone  ser- 
vices on  cable  television  networks)  and  the  development  of 
Internet  Protocol  (IP)  networks  make  the  timing  and  extent  of 
competition  in  important  submarkets  uncertain.  AT&T  is  gear- 
ing up  to  provide  local  telephony  in  many  markets,  but  how 
quickly  those  services  will  be  made  available  and  how  many 
subscribers  will  sign  up  are  unanswered  questions. 
'  In  the  long-distance  sector,  the  drama  is  still  entitled  Waitini^ 
f(n-  Godot.  The  former  Bell  companies  have  been  waiting  sev- 
eral years  to  obtain  authorization  to  provide  long-distance  and 
international  services  to  customers  in  their  respective  service 
areas.  In  return,  they  have  been  required  to  open  their  networks 
to  potential  competitors,  as  specified  in  a  14-point  checklist.  In 
1998,  experts  predicted  at  least  one  Bell  firm  would  be  in  the 
long-distance  business  by  mid- 1999.  With  that  date  having  been 
missed,  the  new  predictions  cluster  around  the  first  quarter  of 
21)00.  Other  unanswered  questions  include  the  following:  Will 
llie  entry  of  large  incumbent  local  exchange  caniers  (ILECs) 
vsult  in  price  wars?  Will  IP  telephony  .services  stimulate  over- 
ill  demand  or  reduce  aggregate  long-distance  revenues  or  have 
:inly  marginal  effects  in  the  year  2000?  Will  large  foreign  firms 
ry  to  buy  a  large  U.S.  telecommunications  carrier  in  2000?  At 
his  point,  the  answers  are  unknown. 


What  can  be  said  with  conlidence  is  thai  leleconimunica- 
lions  services  remain  a  tlynamic  and  growing  industry. 
Although  the  fortunes  of  individual  firms  and  subscclors  may 
ebb  and  flow,  consumer  demand  for  lelecommunicalions  ser- 
vices and  business  needs  lor  new  aiul  improved  applications 
will  continue  to  flourish.  The  demand  lor  all  telecommunica- 
tions services  will  remain  strong,  and  revenues  will  increase, 
although  at  dilleient  rates,  in  the  three  primary  basic  services 
market  segments.  Local  service  levenues  should  increase  about 
.S  percent  in  2000  and  5  to  6  percent  in  the  following  4  years  to 
reach  about  billion  in  2004.  Growth  in  interstate  long- 

distance domestic  minutes  was  9  percent  in  1998,  maintaining 
an  annual  growth  rate  of  about  10  percent.  Revenue  growth  lor 
all  toll  services  was  under  4  percent  in  1998  and  siiould  be  close 
to  3  percent  in  the  next  few  years,  and  so  total  toll  revenues 
could  i-each  $1  18  billion  in  2004. 

Fairly  dramatic  changes  in  international  revenues  and  traffic 
first  occurred  in  1998.  and  those  trends  are  expected  to  con- 
tinue. Those  reductions  were  due  to  both  falling  prices  and 
the  routing  of  nK)re  traffic  over  private  line  networks  and  the 
Internet,  for  which  traffic  and  revenue  figures  are  unavailable. 
Carriers  r^eport  figures  only  for  traffic  carried  by  public  circuit- 
switched  telephone  networks.  Thus,  current  reports  do  not  cap- 
ture all  international  traffic.  Those  reporls  indicate  that 
inter^national  outbound  U.S.  minutes  of  traffic  grew  at  only  a  4 
percent  r  ate  in  1998  and  should  grow  at  an  annual  rate  of  4  per- 
cent or  less  from  2000  to  2004.  Inbound  minutes  to  the  United 
States  grew  less  than  1  percent  in  1998,  with  no  or  at  best  min- 
imal growth  expected  during  the  next  5  years.  End-user  billed 
revenues  for  international  calls  dropped  1  1  percent  annually  in 
1998  and  may  amount  to  about  $15  billion  in  1999,  probably 
remaining  at  about  that  level  through  2004. 

Total  U.S.  r^evenues  for  basic  voice  and  data  services  are 
expected  to  increase  about  7  percent  in  2()()()  to  reach  just  over 
$282  billion  (see  Table  30-1).  Annual  revenue  growth  is 
expected  to  continue  at  that  level,  bringing  industry  telecom- 
munications service  revenues  to  $370  billion  in  2004. 

The  number  of  jobs  in  the  telecommunications  services 
industry  increased  3  percent  in  1998.  but  from  1994  to  1998. 
jobs  in  the  industry  increased  13  percent.  Most  of  the  growth 
occurred  in  the  wireless  sector  ,  where  jobs  increased  97  percent 
during  that  period.  This  sector,  however,  has  only  about  one  of 
every  five  industr  y  jobs.  The  forecasts  for  continued  substantial 
growth  rates  in  wireless  subscribers  and  revenues  and  the  con- 
tinued entry  by  foreign  competitors  into  the  open  U.S.  telecom- 
munications market  suggest  that  overall  the  telecommunications 
ser  vices  industr^y  will  continue  to  cr  eate  new  jobs. 

GLOBAL  MARKET  PROSPECTS 


Prospects  are  good  for  overall  6  to  7  percent  annual  growth  in 
the  global  telecommunications  services  market.  Continued 
expansion  of  foreign  networks  (leading  to  improvements  in 
service  quality  and  increases  in  the  number  of  subscriber  s  on 
the  network)  and  lower  prices  resulting  from  competition 
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TABLE  30-1:    Telecommunications  Services  (SIC  4812,  4813,  4822)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1993 

1994 

1995 

1996 

1997 

1998 

1999'  2000' 

95-96 

96-97 

97-98  93-99 

Operating  revenues 

165,342 

174,890 

190,076 

211,782 

231,168 

246,392 

263,640  282,094 

11.42 

9.15 

6.59  59.45 

Operating  revenues  (1992$) 

160,995 

165,820 

175,817 

197,135 

215,823 

229,348 

12.13 

9.48 

Total  employment  (thousands) 

886 

901 

908.2 

919.8 

984.2 

1,013.3 

1.28 

7.00 

Production  workers  (thousands)^ 

668.4 

668.7 

678.8 

703.2 

736.7 

710.1 

3.59 

4.76 

Average  hourly  earnings  ($)^ 

15.61 

15.92 

16.22 

16.63 

17.51 

17.61 

2.53 

5.29 

'  Estimate. 
'  Forecast. 

^  Production  or  nonsupervisory  workers  only. 

Source:  U.S.  Department  of  Commerce:  International  Trade  Administration  (ITA), 
Federal  Communications  Commission.  Estimates  and  forecasts  by  ITA. 


Bureau  of  the  Census;  U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics; 


{ 


and/or  the  use  ot  newer,  cost-effective  technologies  will  fuel 
demand. 

There  are  two  significant  aspects  of  fiitine  global  demand  for 
telecommunications  services.  One  is  the  demand  for  '"traded"" 
telecommunications  services:  U.S. -originated  and  -terminated 
international  voice  traffic.  Outbound  call  volume  should  con- 
tinue to  increase,  although  a  higher  percentage  of  traffic  will  go 
over  private  leased  circuits.  Large  manufacturing  and  service 
companies  in  the  United  States  are  and  will  continue  to  be 
heavy  users  of  telecommunications  services.  Strong  U.S.  indus- 
tries such  as  financial  services,  travel  and  tourism,  software 
development,  and  some  manufacturing  sectors  maintain  close 
overseas  business  connections  with  subsidiaries,  customers, 
and  suppliers  and  depend  heavily  on  private  telecommunica- 
tions networks  and  services  to  cany  out  their  business  opera- 
lions.  In  addition,  the  presence  of  large  immigrant  populations 
in  the  United  States  and  the  prospect  of  lower  international  call- 
ing rates  will  encourage  residential  use  of  international  voice 
services.  The  value  of  U.S.  telecommunications  services 
"exports""  (traffic  received  from  foreign  destinations)  dropped 
to  $2.4  billion  in  1998  and  is  expected  to  fall  to  about  $2.0  bil- 
lion in  2()()(),  providing  further  evidence  of  the  effects  that  low  er 
settlement  rates  and  alternative  networks  (private  leased  lines 
and  the  Internet)  are  having  on  international  telephony. 

A  second  aspect  of  global  market  prospects  involves  the  new 
business  opportunities  that  have  emerged  for  U.S.  firms  as  the 
large  telecommunications  service  markets  in  Europe  and  many 
in  the  Far  East  and  Latin  America  have  opened  to  U.S.  service 
suppliers.  In  pursuing  commercial  opportunities  of  these  sorts, 
U.S.  telecommunications  firms  often  establish  a  commercial 
presence  in  the  foreign  country  either  directly  or  through  joint 
venture  anangements.  Although  the  future  revenues  and 
exports  those  ventures  generate  can  become  a  source  of  profit  to 
a  company,  the  revenues  earned  do  not  show  up  in  U.S.  market 
figures. 

There  are  tremendous  unmet  demands  throughout  the  global 
telconimunications  services  marketplace.  Many  nations  have 
ambitious  plans  to  invest  huge  sums  in  their  infrastructures  and 
make  telecommunications  services  more  widely  available  to 
their  citizens.  Under  China"s  Ninth  Five  Year  Plan,  the  commu- 


nications and  information  industry  has  been  designated  as  a  * 
strategic  area  for  development.  The  objective  is  to  establish  a  ' 
national  information  infrastructure  based  on  the  broadband' 
integrated  service  digital  technologies  by  2010.  in  1999,  China"; 
aimed  for  an  annual  capital  investment  of  $1 2  billion  with  a  net-  '^i; 
work  that  would  reach  every  village.  India's  government  hopes  \ 
to  see  $41  billion  invested  in  that  country's  telecommunications  J 
sector  over  the  next  15  years.  Public  telecommunications^ 
investment  in  EU  member  states  has  increased  as  a  result  of  ji 
market  liberalization  during  the  last  few  years  and  may  total'(! 
$.5.5  billion  in  the  year  2000.  i 
In  developing  countries,  where  typically  less  than  10  percent 
and  often  under  5  percent  of  the  population  has  ready  access  to 
a  telephone,  the  priority  is  to  expand  "universal  service."  In  the' 
United  States,  Japan,  and  western  Europe,  where  85  percent  to; 
95  percent  of  households  have  telephone  service,  the  emphasis" 
is  on  upgrading  existing  networks  (popularly  referred  to  as 
information  superhighways  or  national  information  infrastruc-' 
lures)  to  accommodate  advanced  multimedia  (combining  voice,^ 
data,  and  video  applications)  and  other  information  technology' 
services. 


TELEPHONE  SERVICES 


In 


Telecommunications  Service  Providers 

Although  well  over  90  percent  of  wireline  .service  revenues  areii  ' 
controlled  by  a  few  large  companies  (the  former  regional  Bell 
firms  and  the  three  largest  long-distance  companies),  the  intro-- 
duction  of  new  services  based  on  new  or  improved  technologies, 
provides  ample  scope  for  niche  market  players  in  telecommuni-,  iTj-- 
cations  services.  There  are  2,000  companies  and  subsidiaries'  '  ; 
providing  local  telephone  services  in  the  United  States.  About 
1 50  firms  offer  long-distance  services  over  network  facilities  of]  ■!  : 
which  they  own  at  least  a  part.  Another  350  companies  provide 
toll  services  by  reselling  the  long-distance  services  of  the  large; 
caiTiers  that  have  built  their  own  nationwide  networks  (e.g..,  ■«! 
AT&T,  MCI  WorldCom,  and  Sprint).  About  300  competitive  ' 
local  exchange  carriers  (CLECs)  have  built  fiber  networks  ir   ,  ^ 
urban  business  districts  that  connect  with  the  networks  of  long- 
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distiincc  carriers.  Some  ol  tlie  carriers  inenlionecl  above  are  dis- 
cussed ill  more  detail  below. 

Approximately  60  firms  own  part  (e.g.,  a  switch)  of  the  facil- 
ities they  use  to  provide  international  lelecommunications  ser- 
vices, and  at  least  .^50  fnms  offer  internalional  services  on  a 
resale  basis.  Other  companies  that  report  toll  revenues  include 
operator  service  providers  and  pay  telephone  operators.  On  the 
wireless  side,  about  900  llrms  provide  cellular,  paging,  and 
other  mobile  services.  Although  the  precise  number  of  firms 
providing  telecommunications  services  in  the  United  Stales  is 
unknown,  since  many  are  unregulated,  small,  privately  held 
enterprises,  the  total  probably  is  around  4,100. 

Of  the  approximately  350  firms  that  provide  some  form  of 
international  voice  and  data  services,  the  three  biggest  players 
account  for  about  80  percent  of  international  revenues.  Each  of 
those  three  companies  has  established  business  relationships 
with  leading  foreign  telecommunications  companies.  The  ben- 
efits of  those  alliances  include  instant  access  to  the  large  foreign 
markets  already  served  by  the  partners,  the  ability  to  provide 
j  domestic  customers  with  a  greater  range  of  seamless  global  ser- 
vices carried  over  the  partners'  network,  a  stronger  competitive 
position  against  traditional  rivals,  and  the  ability  to  expand  into 
domestic  markets  by  obtaining  funds  to  invest  in  building  new 
network  facilities  and  developing  new  services. 

Mergers  and  Business  Alliances 

Mergers  continued  to  occur  at  all  levels  of  the  telecommunica- 
tions industry  in  1998  and  1999,  and  that  trend  is  expected  to 
continue  in  the  absence  of  sharp  ant-trust  or  regulatory  opposi- 
I  tion  in  the  year  2000  and  beyond.  Seven  of  the  top  10  mergers 
in  the  telecommunications  industry  have  occurred  or  been  pro- 
iposed  within  the  last  2  years.  Eight  of  those  mergers  have  been 
Ibetween  U.S.  companies  (see  Table  30-2).  Some  believe  that 
Ibefore  these  activities  end,  the  structure  of  the  telecommunica- 
Itions  industry  in  the  United  States  will  be  altered  fundamen- 
itally.  They  predict  that  ultimately  only  three  of  the  original 
seven  Bell  regional  companies  may  remain,  each  allied  or 
merged  with  one  of  the  two  or  three  big  U.S.  long-distance  car- 
riers (AT&T,  MCI  WorldCom,  and  Sprint)  or  with  a  foreign  car- 
rier or  at  least  will  have  inve.stments  in  or  exclusive  business 
relationships  with  large  international  (European  or  Asian) 


ITABLE  30-2:    Top  10  Telecommunications  Mergers 


)ate  Announced  Buyer 


10/05/99  MCI  WorldCom 

05/11/98  SBC  Communications 

07/28/98  Bell  Atlantic 

01/18/99  Vodafone  Group  Communications 

05/06/99  AT&T 

06/14/99  Qwest  Communications 

10/01/97  WorldCom 

02/20/99  Ing.C.  Olivetti 

04/22/96  Bell  Atlantic 

04/01/96  SBC  Communications 


ource:  Adapted  from  Thomson  Financial  Securities  Data. 


telecommunications  tirms.  industry  leaders  claim  that  in  a  lew 
years  there  may  only  be  a  liaiulliil  ol  truly  global  telecommuni- 
cations carriers  and  that  receni  mergers  are  only  a  reflection  of 
the  financial  and  marketing  alliances  necessary  for  a  company 
to  be  a  global  competitor.  The  fundamental  unanswered  ques- 
tion is  whether  the  creation  of  such  national  and  ultimately 
global  behemoths  will  increase  competitive  choices  for  con- 
sumers or  whether  a  telecommunications  oligarchy  will  be  cre- 
ated whose  firms  all  offer  essentially  similar  services  at  similar 
prices. 

Clearly,  one  can  make  a  case  that  "market  forces"  are  largely 
responsible  for  this  wave  of  mergers,  but  others  argue  that  mis- 
guided or  vague  legislation,  combined  with  regulatory  micro- 
management  and  a  strategy  of  some  tirms  to  remove  potential 
competitors  by  taking  them  over,  is  also  part  of  the  explanation, 
it  was  anticipated  that  the  1996  Telecommunications  Act  would 
lead  to  vigorous  competition  in  the  last  segment  of  the  telecom- 
munications market  dominated  by  monopolies:  local  telephone 
services.  The  theory  was  that  allowing  cable  television  compa- 
nies to  offer  local  telephony  and  long-distance  carriers  to  serve 
local  markets  while  allowing  the  former  Bell  companies  to  enter 
the  domestic  long-distance  and  international  markets  would  spur 
innovation  and  competition  that  would  benefit  consumers. 

There  has  been  widespread  criticism  because  competition  in 
the  "local  loop"  has  not  developed  or  at  least  does  not  yet  ben- 
efit residential  customers.  Some  want  to  revisit  sections  of  the 
Telecommunications  Act,  while  others  allege  that  the  act  tried 
to  please  all  sides  and  established  contradictory  objectives  of 
promoting  universal  .service  by  maintaining  billions  of  dollars 
of  industry  subsidies  for  local  telephone  service  while  encour- 
aging competition  in  the  same  market,  where  the  costs  of  ser- 
vice have  been  skewed  in  favor  of  rural  and  residential  users.  In 
areas  where  prices  have  been  subsidized  historically,  competi- 
tion can  result  in  an  increase,  not  a  decrease,  in  prices  as  they 
rise  toward  the  true  costs. 

Similarly,  all  the  former  Bell  companies  are  not  yet  allowed 
to  offer  in-region  long-distance  and  international  services. 
Some  observers  believe  that  consolidation  among  local 
exchange  canners  has  become  a  key  strategic  goal  because 
those  companies  have  not  been  granted  the  authority  to  expand 
into  long  distance  or  because  they  and  other  large  telecommu- 


Target  Value  of  Deal,  S  billions 


Sprint 

129.0 

Ameritech 

72.4 

GTE 

71,3 

AirTouch  Communications 

65.9 

MediaOne 

58.0 

US  West 

48.5 

MCI  Communications 

43.4 

Telecom  Italia 

34.8 

Nynex 

30.8 

Pacific  Telesis  Group 

22.4 
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nications  firms  see  little  to  gain  from  a  fierce  struggle  to  com- 
pete in  new  markets  that  could  result  in  greater  costs,  loss  of 
market  share,  and  lower  profits. 

Local  telecommunications  companies  have  a  different 
explanation  for  their  desire  to  grow  through  mergers.  Merging 
is  the  best  way  for  a  telecommunications  company  to  gain 
a  presence  internationally  and  strengthen  its  position  in  the 
U.S.  market.  Merging  increases  the  financial  and  marketing 
resources  at  the  company's  disposal  and  lets  it  invest  the  large 
sums  necessary  to  compete  in  local  markets  outside  its  own  ser- 
vice territory.  With  a  greater  geographic  coverage  in  the  United 
States  and  telecommunications  alliances  abroad,  those  compa- 
nies are  better  able  to  offer  more  customers  end-to-end  connec- 
tivity and  seamless  services  among  global  locations.  Do 
mergers  essentially  eliminate  the  possibility  of  future  competi- 
tion among  rival  firms  or  enhance  the  prospect  of  such  compe- 
tition, although  among  a  reduced  number  of  firms  .' 

Several  factors  account  I'or  this  trend  toward  creating  larger 
companies  in  the  telecommunications  market.  Traditional 
telecommunications  companies  (providing  basic  viiice  and  data 
services)  are  becoming  information  and  communications  com- 
panies (offering  integrated  voice,  enhanced  data.  \'ideo.  and 
multimedia  .services)  and  are  looking  for  partners  that  can 
increase  the  ability  of  the  combined  firms  to  compete  in  the 
global  marketplace.  Telecommunications  firms  may  look  for 
partners  that  can  help  them  maintain  market  share  in  already 
competitive  markets  and  achieve  revenue  growth  by  entering 
newly  opened  markets.  Telecommunications  companies  are 
likely  to  seek  out  partners  that  offer  different  types  of  services 
in  adjacent  markets  or  that  have  developed  expertise  in  new 
technologies.  Voice,  data,  and  video  communications  markets 
are  merging,  and  different  technologies  (Internet,  digital  wire- 
less, broadband  networks,  and  low-orbiting  satellite  systems) 
have  been  developed  to  transmit  digital  signals.  A  company  that 
wants  lo  provide  its  customers  with  one-stop  shopping  for  all 
their  communications  needs  (domestic  and  international  voice, 
cellular,  paging,  cable  television.  Internet,  im-line  and  informa- 
tion services,  etc.)  is  unlikely  to  have  the  necessary  resources 
and  expertise  in-house  and  will  need  to  buy  or  form  a  joint  ven- 
ture with  niche  market  companies. 

Local  Exchange  Firms 

The  Bell  Atlantic-GTE  "merger  of  equals"  that  was  announced 
in  July  1998  has  continued  to  recei\e  approval  from  state  and 
federal  regulators.  The  companies  agree  that  the  merger  will 
enhance  the  strength  of  GTE's  Internet  backbone  and  data  ser- 
vices, add  a  fourth  national  facilities-based  carrier  to  the  long- 
distance market,  and  create  a  provider  of  global  communications 
services.  The  new  company  would  serve  more  than  60  million 
U.S.  access  lines  and  about  13  million  wireless  subscribers.  It 
al.so  would  have  a  major  international  presence  w  ith  investments 
or  operations  in  more  than  30  foreign  countries. 

The  SBC-Ameritech  merger  also  appears  to  be  close  to 
completion,  as  the  FCC  and  the  companies  have  proposed  28 
merger  conditions  in  an  effort  to  boost  local  competition  in 
home  markets  and  accelerate  SBC's  entry  into  new  markets. 


Among  the  proposals.  SBC  would  agree  to  enter  and  compete  •  i 
in  30  markets  outside  the  firms'  combined  13-state  territory, 
using  its  own  facilities  within  30  months  after  the  merger  is ' 
approved,  or  pay  a  $40  million  penalty  for  each  market  missed. 
Within  its  service  tenitory.  SBC  would  provide  promotional  ;i  ' 
discounts  to  local  competitors  of  up  to  32  percent  for  resold  ser-  ' 
\ice  and  25  percent  for  leasing  unbundled  local  loops,  the  cop-'  ' 
per  wires  that  connect  a  customer's  home  with  the  telephone  ' 
company's  local  switching  center.  The  objective  is  to  increase'  i  ' 
competition  in  the  local  residential  market,  where  few  cus-* 
tomers  have  a  choice  of  local  telephone  service  providers.  The'  ^ 
new  SBC  company  would  serve  57  million  access  lines  in  three' 
separate  geographic  regions  of  the  country.  '■  ' 

US  West,  another  former  Bell  company,  was  acquired  by  j" 
Quest  in  July  1999  in  a  $48  billion  merger.  With  this  acquisi-^ir' 
tion.  Quest  becomes  one  of  the  few  communications  supercar-  1 
riers  expected  lo  offer  all  types  of  communications  services  and"  : 
connect  its  customers  directly  or  through  joint  partnership  :: 
arrangements  to  all  major  markets  around  the  world  by  the  end'  i 
of  the  next  decade.  The  merger  combined  US  West's  local  net-l 
works  with  Quest's  long-distance  backbone.  Quest,  which  went'  i 
public  only  in  1997.  was  the  nation's  fourth  largest  long-' 
distance  telephone  company  and  operated  an  8..5()()-mile  fiber- ■ 
optic  network  linking   130  U.S.  cities.  The  company  has^i  r'i 
expanded  into  Mexico,  where  it  is  constructing  a  1.4()0-milei  |- 
network  and  has  formed  a  partnership  with  a  Dutch  telecom-'  r 
munications  company  to  build  and  operate  a  fiber  network  thal^  i"' 
will  span  9.()()()  miles  in  Mexico  by  2001.  Quest  also  owns'  I-' 
undersea  cable  connectit)ns  to  Europe.  With  this  acquisition'^  i-' 
Quest  gained  direct  access  to  US  West's  25  million  customen  ' 
across  14  midwestern  and  western  states.  The  firm  plans  tc'  j 
offer  a  full  menu  of  data  services  and  Internet  connections  tc  ' 
businesses,  particularly  targeting  midsize  firms  in  25  majoi'  ■■' 
cities  not  served  by  US  West.  • 

The  long-distance  market,  where  prices  of  5  to  10  cents     i  '• 
minute  now  apply  to  domestic  and  many  foreign  locations,  i;i  < 
not  attractive  as  a  distinct  market  to  local  exchange  carriers,  bu'l  i  H 
those  carriers  need  to  be  able  to  offer  those  services  to  thei^  f 
local  customers  in  the  future  as  part  of  a  one-stop-shoppin<  j  A 
package.  Only  one  former  Bell  company  has  met  the  \99(  j  1 
Telecommunications  Act's  conditions  for  entry  into  long  dis  j 
tance.  and  observers  think  that  no  more  than  15  states  will  se/  j  '-' 
the  introduction  of  such  competition  by  the  end  of  the  yea|i  |  if 
2000.  Carriers  believe  that  they  need  to  combine  ("bundle")  a: 
many  services  as  possible  to  market  an  appealing  product  t(  f ' 
customers:  a  single  bill  and  a  single  contact  for  customer  ser''  i  -s 
vice.  Bundled  services  can  be  packaged  in  ways  that  provide  1  :Ji 
special  discounts  or  value-added  features  to  distinguish  then'  i  k 
from  standard  telephone  services.  Many  telecommunication   :  i 
companies  would  like  to  achieve  one-stop  shopping  by  whiclj  j  o 
they  could  offer  their  customers  a  variety  of  voice,  data,  am  j  *( 
Internet-related  services,  providing  a  solution  to  all  of  a  cusi  'i 
tomer's  communications  needs.  > 

Global  Crossing,  a  Bemiuda-based  company  founded  i" 
1997,  made  an  initial  bid  to  acquire  US  West  in  May  1999  bu 
ended  up  acquiring  Frontier  Communications  for  $12.5  billior 
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Global  Crossing  has  an  undersea  libcr-oplic  cable  connecting 
the  United  Slates  to  Europe  and  plans  cable  routes  to  connect 
the  United  States  to  Asia  and  Latin  American  locations.  It  has 
been  a  "pipe  provider,"  a  transmission  path  for  services  offered 
by  other  telecommunications  firms.  Frontier  had  telephone 
operating  companies  in  14  states  serving  more  than  1  million 
access  lines  as  well  as  two  international  firms  in  Canada  and  the 
United  Kingdom.  Global  Crossing  acquired  Frontier's  U.S. 
fiber  network  along  with  its  Internet  and  other  value-added  IP 
service  capabilities.  The  company  has  announced  plans  to  build 
an  I  1  .OOO-mile  land-and-undersea  cable  network  over  which 
high-speed  services  can  be  provided  to  Japan,  China,  Singa- 
pore, Hong  Kong,  the  Philippines,  and  South  Korea.  The  new 
tlrm's  next  step  may  be  to  acquire  U.S.  and  European  CLECs  in 
major  financial  centers. 

Competitive  Local  Exchange  Carriers 

CLECs  are  companies  whose  facilities  bypass  the  bottleneck 
in  the  last  mile  of  today's  communications  networks.  Many 
began  as  competitive  access  providers  (CAPs)  and  provided 
local  loop  bypass  services  to  long-distance  carriers.  They 
include  firms  that  have  installed  local  tlber-optic  rings  around 
a  metropolitan  area  as  well  as  wireless  cable  operators.  These 
companies  operate  in  an  increasingly  competitive  environment 
against  entrenched  incumbents  (local  telephone  companies) 
that  have  much  greater  financial  resources.  Many  CLECs  are 
unprofitable,  and  future  technological  breakthroughs  could 
undermine  the  viability  of  their  current  systems.  However, 
some  CLECs  may  be  attractive  acquisition  targets,  and  others 
may  be  long-term  players  and  become  significant  providers  of 
broadband  access.  The  20  largest  U.S.  CLECs  provide  service 
to  more  than  4.3  million  business  lines,  accounting  for  nearly  S 
percent  of  the  total  market.  Total  market  revenue  of  all  CLECs 
reached  $3.35  biUion  in  1998.  CLECs  also  are  attempting  to 
position  themselves  as  full-service  providers,  combining  voice 
(including  long-distance  and  international),  data  | frame  relay, 
integrated  series  digital  network  (ISDN),  and  private  lines], 
and  Internet  services  into  a  single  package. 

MCI  WorldCom  (MC'IW)  has  local  city  networks  operating  in 
more  than  100  U.S.  cities  that  connect  30,000  buildings.  AT&T 
bought  aCLEC,  TCG.  in  1998  as  a  way  to  enter  the  local  business 
market.  Sprint  has  spent  about  $1  billion  acquiring  CLECs, 
including  small  wireless  cable  providers,  giving  it  access  to  nearly 
million  homes.  Sprint  is  expected  to  use  this  spectrum  to 
-leliver  broadband  connectivity  to  households  and  small  and 
nedium-size  busines.ses.  So-called  midtier  CLECs  tend  to  focus 
)n  a  particular  region  of  the  country  but  are  expanding  the  number 
md  types  of  services  they  offer.  Some  of  these  CLECs  will  expand 
Liither  by  merging  with  fellow  CLECs  or  become  the  acquisition 
aigets  of  larger  fiber-based  earners  such  as  Quest.  A  growing 
lumber  of  start-up  CLECs  compete  with  a  local  telephone  com- 
)any  in  a  small  geographic  area.  Power  and  water  utilities  are 
ising  this  method  as  a  way  to  break  into  the  telecommunications 
ndustry.  Even  large  telecommunications  companies  such  as  SBC 
ire  planning  to  establish  CLECs  in  some  of  the  out-of-region 
uban  markets  in  which  they  hope  to  compete. 


Long-Distance  Telecommunications  Providers 

Competition  continued  apace  in  the  U.S.  long-distance  market, 
driving  down  prices  in  the  process.  Consumer  price  plans  of  10 
cents  a  minute  have  been  replaced  by  offers  of  7  cents  and  .S 
cents  a  minute  depending  on  the  time  of  day.  The  calling  plans 
carry  a  monthly  service  fee  as  well.  AT&T  probably  has  more 
than  60  percent  of  the  nation's  long-distance  subscribers  but 
only  about  42  percent  of  switched  toll  revenues.  MCIW  has 
alx)ut  25  percent  of  those  loll  revenues,  while  Sprint's  share  is 
about  10  percent.  The  remaining  competitors,  facililies-based 
caniers,  resellers,  and  firms  ofiering  IP  telephony  services  (see 
below)  claimed  23  percent  of  those  revenues.  FCC-mandated 
reductions  in  the  access  charges  long-distance  carriers  pay  lo 
local  telephone  companies  for  access  to  their  networks  are  one 
element  helping  lo  reduce  the  charges  consumers  pay. 

AT&T 

One  of  the  most  significant  telecommunications  mergers  of 
1999  was  AT&T's  $60  billion  acquisition  of  MediaOne,  which 
was  the  country's  fourth-largest  cable  ci)mpany.  Earlier  in  that 
year.  AT&T  closed  its  .$48  billion  purchase  of  another  cable 
firm.  Tele-Communications.  The  two  deals  made  AT&T  the 
country's  largest  cable  provider,  giving  it  access  to  nearly  60 
million  households.  In  the  future,  such  cable  connections  could 
carry  telephone  calls.  E-mail,  faxes,  movies,  and  entertainment 
and  provide  access  to  the  Internet.  As  AT&T  upgrades  its  cable 
systems,  it  will  be  able  to  offer  high-speed  Internet  service. 
AT&T  also  has  announced  agreements  with  Microsoft  lo  work 
together  on  the  deployment  of  next-generation  broadband  and 
Internet  services. 

An  important  policy  issue  that  has  not  been  resolved  is 
whether  AT&T  should  be  required  to  let  its  cable  customers  use 
Internet  pi\)viders  other  than  Excite fe' Home,  which  AT&T  par- 
tially owns,  at  no  extra  charge.  AT&T  does  not  want  the  obliga- 
tion to  serve  as  a  carrier  for  other  Internet  providers.  Some 
consumer  groups  worry  about  customer  choice  if  one  commu- 
nications company  gets  control  over  the  facility  a  customer  uses 
to  access  all  types  of  voice,  data,  and  video  services.  Other 
observers  point  out  that  the  local  telephony  company  wire,  as 
well  as  fuluie  wireless  (including  satellite)  technologies,  can 
provide  competition  for  a  telecommunications  and  cable  com- 
pany. As  a  condition  for  AT&T's  acquiring  the  cable  company 
in  Portland.  OR,  that  city  required  AT&T  to  open  its  Portland 
cable  lines  to  any  Internet  company  on  the  same  terms  as  those 
for  Exeite(a'Home.  This  case  is  now  in  the  courts.  What  is  clear 
is  that  telecommunicafions  companies  believe  that  an  important 
key  to  their  future  success  is  the  ability  to  provide  high-speed 
Internet  access. 

A  breakdown  of  AT&T's  estimated  1999  revenues  shows 
how  important  new  growth  businesses  such  as  wireless  services 
and  high-speed  Internet  access  will  be  to  the  firm's  future  rev- 
enue growth.  The  revenue  mix  of  services  included  business  (42 
percent),  consumer  (35  percent),  wireless  (11  percent),  and 
broadband  and  Internet  (7  percent). 

During  1999.  AT&T  made  several  moves  to  strengthen  its 
position  in  the  international  communications  marketplace.  To 

Telecommunications  Services  30-7 


capture  and  retain  the  nuiltinalional  corporate  customers  a 
telecommunications  carrier  has  to  increase  the  scope  of  its  cur- 
rent services,  develop  innovative  new  services,  devise  cotiimu- 
nications  solutions  on  a  global  basis,  and  make  competitive  bids 
on  global  outsourcing  contracts.  In  May  1999.  AT&T  and 
Japan's  NTT  agreed  to  work  together  in  business  ventures  to 
provide  value-added  networking  solutions  tor  global  businesses 
and  industries.  AT&T  acquired  the  IBM  Global  Network  back- 
bone that  was  deployed  in  59  countries  to  utilize  in  meeting 
business  demands  for  networking  solutions  across  national 
boundaries.  AT&T  and  NTT  will  cooperate  in  developing  and 
marketing  services  that  use  that  backbone  network  in  the  Asia- 
Pacitlc  region. 

AT&T  and  British  Telecommunications  (BT)  agreed  to 
acquire  jointly  a  .^0  percent  stake  in  Japan  Telecommunications 
for  nearly  $2  billion.  Japan  Telecommunications,  a  growing 
carrier  that  offers  domestic  and  international  telephone  and  data 
and  mobile  communications  services,  will  distribute  IP-based 
network  services  provided  by  the  AT&T-BT  joint  venture. 
These  joint  ventures  with  two  Japanese  telecommunications 
firms  illustrate  a  common  feature  of  many  current  telecommu- 
nications alliances  in  which  participants  that  cooperate  with 
each  other  in  certain  market  segments  or  geographic  regions 
may  compete  in  others. 

AT&T's  agreement  to  acquire  Netslream.  a  Brazilian  IP- 
network-based  carrier  that  serves  local  business  customers  (a 
$9  billion  market)  over  urban  fiber-optic  networks,  was  another 
example  of  AT&T's  strategy  of  extending  its  network  to  local 
business  markets  in  other  countries  where  there  is  growing 
demand  for  advanced  comnuinicatioiis  and  Internet  ser\  ices. 

MCI  WorldCom-Sprint 

Like  AT&T,  MCIW  took  steps  to  enhance  its  position  as  a 
global  competitor  in  1999.  In  October,  it  announced  that  it 
would  acquire  Sprint,  the  nation's  third  largest  long-distance 
carrier,  in  what  would  amount  to  the  largest  corporate  takeover 
in  history.  The  new  company,  to  be  known  as  WorldCom,  would 
have  revenues  of  nearly  $50  billion.  To  secure  regulatory 
approval.  MCIW  is  likely  to  divest  itself  of  Sprint's  Internet 
backbone  facilities.  The  merger  would  give  MCIW,  which  lacks 
an  extensive  wireless  infrastructure,  control  of  Sprint's  wireless 
operations,  which  reach  nearly  all  parts  of  the  country.  This 
would  allow  the  new  firm  to  expand  the  scope  of  its  integrated 
wireless,  wireline,  and  data  services.  The  equity  for  a  deal  of 
such  magnitude  is  not  cash  but  an  exchange  of  MCIW  stock. 
The  new  company  would  become  the  biggest  telecommunica- 
tions firm  in  the  world,  not  in  terms  of  annual  revenues  but  with 
a  stock  market  value  of  more  than  $200  billion. 

MCIW  became  the  first  foreign-owned  company  in  Japan  to 
offer  local  and  international  voice  and  data  services  to  Japanese 
customers  over  its  fiber-optic  network  in  the  business  districts 
of  Tokyo  and  Osaka.  MCIW  also  received  a  license  to  build  a 
fixed  wireless  access  network  in  Japan  to  give  customers  access 
to  the  company's  global  infrastructure  without  relying  on  the 
incumbent's  local  loop.  MCIW  is  building  a  metropolitan  fiber 
network  in  Sydney  and  Melbourne,  Australia,  and  is  offering 

30-8   U.S.  Industry  &  Trade  Outlook  2000 


value-added  and  international  simple  resale  services  in  Hong  d 
Kong.  It  also  is  offering  value-added  services  in  Singapore.  | 
MCIW  has  been  attempting  to  secure  licenses  to  construct  its  ; 
own  facilities  in  both  Hong  Kong  and  Singapore.  In  addition,  '\  s 
MCIW  offers  comprehensive  Internet  services  to  businesses  in  j  j 
the  Asia-Pacific  region  through  its  Internet  .services  division.  |  . 
UUNET  a 
In  Belgium.  MCIW  began  to  offer  services  over  its  first  i  'i 
facilities-based  national  network  in  Europe  in  January  1999.  ^  n 
The  company  has  built  and  operates  local  networks  in  Paris, (i  j 
Frankfurt,  London.  Amsterdam,  Rotterdam,  Stockholm,  and-  i 
Zurich  and  plans  to  build  a  pan-European  long-distance  net-;  a 
work  to  connect  those  city  networks.  MCIW  also  is  a  founding- 
investor  in  a  submarine  cable  system  that  will  link  South  Africai  .  j 
with  Europe  and  Asia  and  plans  to  begin  offering  commercial  ,  ]; 
services  in  2001.  Once  the  cable  is  completed,  African  coun- .'oi 
tries  such  as  Senegal,  Ghana,  Nigeria,  and  Angola  will  have  ■! 
access  to  broadband  services  and  new  technologies  that  will;  ai 
spur  the  development  of  their  telecommunications  markets.      :  |  i 

Viatel  < 

Viatel  is  a  newer  L'.S.  carrier  that  has  changed  its  service  offer- 1  .n 
ings  and  business  strategies  drastically  to  keep  up  with  theij  la 
rapidly  changing  telecommunications  marketplace  and  position i  'i 
itself  to  be  a  player  in  global  communications  in  the  next  : 
decade.  Founded  in  1991.  with  its  first  public  stock  offering,  i 
only  in  1996.  Viatel  offered  primarily  international  callback  I 
telephone  and  value-added  services  from  foreign  destinations  toj  i 
the  United  States.  .  : 

In  1998.  with  the  liberalization  of  telecommunications  in  EU  , 
member  states  and  the  coming  into  effect  of  the  WTO  AgreemenlJ  j 
on  Basic  Telecommunications  Services.  Viatel  obtained  license!''  t  ,, 
to  construct  a  pan-European  network  to  offer  a  full  range  of  voicej.  j 
and  data  services.  This  five-ring  fiber-optic  network,  in  whicf  '  ^ 
Viatel  is  investing  more  than  $1  billion,  is  projected  to  be  8,70C. 
kilometers  long  upon  completion  in  June  2000.  Two  of  the  flbei  J 
rings  are  already  in  operatit>n.  canying  traffic  in  the  United  King-,  , 
dom.  the  Netherlands.  Belgium,  France,  and  Germany.  The.  i  ^ 
remaining  rings,  when  completed,  will  extend  the  network  tt^  j 
Switzerland  and  link  nwve  than  40  major  European  cities.  Ir  ;!  ^' 
addition.  Viatel  has  received  licenses  to  own  and  operate  networl'i  ij  ' 
infrastructure  in  Ireland.  Italy,  and  Spain.  li 

I' 

Internet  Protocol  Telephony  T 

Originally,  the  concept  of  Internet  telephony  referred  to  making  i 
telephone  calls  over  the  Internet  by  using  computers  at  both  ends  ' 
First  introduced  in  1995  with  the  release  of  software  allowing  fo   i  " 
computer-to-computer  phone  calls,  what  is  commonly  referred  tcl  i'^ 
as  IP  telephony  now  has  a  broader  and  more  dynamic  meaning  s  ^ 
Still  including  coniputer-to-computer  calls  on  the  Internet.  IF  "-j 
telephony  now  can  refer  to  any  calls  (computer,  telephone,  or  an]  d, 
combination  of  the  two)  that  originate  and/or  temiinate  on  th<1  '  . 
public  switched  telephoiie  network  (PSTN)  but  are  canned  usinf'  ( 
IP  packets  on  a  data  network  in  the  middle. 

One  often  sees  other  terms  used  in  referring  to  IP  telephon> 
including  liiaeniel  telephony  and  Voice  Over  Internet  Protoco 


{VOII').  liUcrncl  telephony  is  jiisl  that:  voice  travchiig  over  the 
public  Internet.  VOIP,  like  IP  telephony,  describes  any  voice 
transmission  using  IP  regardless  of  whether  it  travels  on  the 
public  Internet,  a  corporate  intranet,  private  lines,  or  a  virtual 
I  private  network  (VPN). 

IP  telephony  is  made  possible  by  gateways,  equipment  intro- 
duced in  1996  that  formed  the  basis  for  the  development  of  the 
IIP  telephony  industry.  The  primary  function  of  a  gateway  is  to 
convert  a  voice  signal  to  IP  packets  to  be  transmitted  over  a  data 
network.  The  packets  are  reassembled  and  converted  back  into 
voice  signals  at  the  receiving  end  by  another  gateway,  which 
ithen  puts  the  call  back  on  the  PSTN.  Data  traffic  over  packet- 
switched  networks  is  growing  rapidly,  but  the  role  VOIP  will 
play  in  that  growth  is  debated.  Bellcore  has  estimated  that  data 
will  account  for  approximately  90  percent  of  the  traffic  (but  not 
revenue)  on  the  U.S.  public  network  sometime  in  the  next  5  to 
10  years.  Some  analysts  have  estimated  that  the  current  U.S. 
data  market  is  approximately  $20  billion  annually  and  that  it 
will  double  or  triple  in  the  next  10  years.  Estimates  of  the  IP 
elephony  market  vary,  generally  ranging  from  $3  billion  to  $5 
billion  annually  in  the  United  States  over  the  next  5  years  and 
54  billion  to  .$8  billion  worldwide. 

Regardless  of  the  exact  share  of  the  data  market  IP  telephony 
will  generate,  its  impact  on  the  telecommunications  sector  will 
oe  important  for  a  variety  of  reasons.  Some  of  the  driveis 
oehind  IP  telephony  and  VOIP  are  the  following: 

I  IP  lowers  prices  for  suppliers  and  service  providers.  First 
and  foremost,  IP  telephony,  whether  delivered  over  the  pub- 
lic Internet,  Intranets,  or  VPNs,  can  reduce  prices  for  service 
providers  and  consumers.  IP  telephony  allows  users  to  make 
calls  at  a  lower  price  per  minute  than  that  for  calls  through 
the  PSTN.  In  addition.  IP-router  networks  are  much  cheaper 
to  build  than  are  traditional  circuit-switched  networks  of 
comparable  size.  Internationally,  loll  bypass  could  be  one  of 
the  largest  drivers  of  IP  telephony,  particularly  in  areas 
where  Internet  or  packet-based  data  services  are  not  regu- 
lated as  heavily  as  are  basic  voice  services. 

IP  may  serve  as  the  platform  for  future  multimedia  applica- 
tions. Some  companies,  both  domestic  and  international, 
look  beyond  the  use  of  IP  telephony  as  a  cheaper  means  of 
making  phone  calls  and  faxes.  For  those  companies.  IP  is 
viewed  as  a  platform  from  which  the  next  generation  of 
iiuiltimedia  services  will  be  built.  Voice  over  IP  will  be  one 
piece  of  a  package  of  services  that  will  include  video,  data, 
fax,  and  a  host  of  other  services  marketed  to  the  end  user. 

IP  can  help  facilitate  electronic  commerce.  IP  telephony 
allows  operators  to  receive  calls  directly  from  Web  pages. 
This  allows  customers  and  companies  to  exchange  informa- 
tion more  easily. 

IP  allows  more  efficient  utilization  of  corporate  networks.  In 
addition  to  the  inherent  efficiency  of  packet-switched  versus 
circuit-switched  networks,  corporations  may  be  able  to 
make  telephone  calls  more  cheaply  on  their  Intranets  by 
using  IP  telephony.  Also,  the  use  of  a  single  network  for  a 


wide-area  network  (WAN)  or  local-area  network  (LAN) 
may  simpliiy  ailmiiiistration  by  running  voice  and  data  over 
one  network  rather  than  two. 

■  IP  telephony  will  benefit  from  the  growing  popularity  of  the 
Internet.  As  the  Internet  grows.  IP  telephony  equipment  can 
be  integrated  easily  into  existing  networks.  In  addition, 
Internet  service  proviilers  (ISPs)  can  offer  IP  telephony  as  a 
value-added  service  that  will  attract  new  subscribers. 

A  number  of  issues  may  impede  or  delay  the  widespread 
application  of  IP  telephony.  First  and  foremost,  quality  of  ser- 
vice is  problematic  for  any  company  using  the  public  Internet 
tor  voice  services.  The  Internet  may  drop  packets  or  suffer  from 
congestion  problems,  leading  to  unacceptable  delays  and  trans- 
mission quality.  This  problem  may  be  solved,  at  least  in  part,  by 
moving  traffic  onto  private  networks.  However,  one  may  face 
quality  of  service  issues  on  private  networks  as  well.  Some  ana- 
lysts have  argued  that  the  technology  and  equipment  surround- 
ing VOIP  are  evolving  so  quickly  that  quality  of  service  issues 
will  be  resolved  in  the  near  future. 

For  those  providing  international  IP  telephony  simply  as  a 
cost-saving  device  over  traditional  telephony,  falling  per-minute 
costs  for  traditional  telephony  throughout  the  world  may  have  a 
long-term  negative  impact  on  demand  in  this  sector.  Increased 
competition  and  decreasing  accounting  rates  are  making  inter- 
national telephony  cheaper  for  consumers.  This  may  not  be  as 
large  an  issue  tor  those  who  view  IP  as  a  long-term  platform  for 
multiple  applications  in  which  IP  telephony  will  play  a  role 
rather  than  simply  being  a  mechanism  for  toll  bypass. 

Another  major  issue  involves  the  lack  of  standardization 
among  equipment  manufacturers  tor  IP  telephony  equipment, 
particularly  manufacturers  of  gateways.  Service  providers  face 
the  challenge  of  integrating  voice,  video,  and  data  in  an  IP-based 
platfomi  that  provides  seamless  .service  to  the  customer.  (See 
Chapter  3 1  for  further  discussion  of  the  standardization  problem. ) 

Several  types  of  companies  are  currently  involved  in  IP  tele- 
phony services.  Discount  telephony  companies  market  interna- 
tional telephone  calls  below  standard  rates.  Prepaid  telephone 
calling  card  companies  capitalize  on  inexpensive  transmissicin 
costs  made  possible  by  voice  cner  the  Internet  or  over  private 
lines.  Internet  telephony  exchange  carriers  (ITXCs)  sell  whole- 
sale minutes  on  their  backbone  networks  and  offer  global  termi- 
nation to  other  Internet  telephony  service  providers,  such  as  the 
discount  telephony  companies  mentioned  above.  Terminating 
companies  use  their  own  gateways  to  terminate  traffic  originat- 
ing elsewhere  through  agreements  with  Internet  telephony 
exchange  carriers.  They  receive  IP  packets  from  one  side  of  the 
gateway  and  send  out  local  PSTN  calls  to  the  other  side.  Some 
traditional  telephony  companies,  including  present  and  former 
monopoly  foreign  carriers,  are  investigating  the  potential  of  IP 
telephony.  Long-distance  voice  earners  are  evaluating  how  IP 
packets  cou\d  transport  voice  more  cheaply  than  does  circuit- 
switched  telephony.  Some  companies  are  taking  this  a  step  fur- 
ther and  looking  at  IP  as  a  platform  for  future  multimedia 
offerings  to  compete  with  new  firms  loosely  referred  to  as  "next- 
generation  telecom  companies'"  that  hope  to  offer  Internet- 
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related  advanced  services,  Iniernel  access,  and  local  and  long- 
distance telephony  on  one  bill. 

Regulatory  Environment  for  IP  Telephony 

The  FCC  set  forth  its  policy  toward  ISPs  and  IP  telephony  in  a 
1 998  report  to  the  U.S.  Congress.  The  FCC  noted  that  Internet 
access  providers  offer  enhanced  information  services,  not 
teleeonimiinications  services,  and  thus  are  unregulated.  The 
FCC  concluded  that  conipuler-to-computer  IP  telephony  is  not 
a  telecommunications  service  and  therefore  is  not  subject  to 
regulation.  The  FCC  staled  that  phone-to-phone  IP  telephony 
may  have  characteristics  similar  to  those  of  basic  telecommuni- 
cations. However,  the  FCC  noted  that  it  would  need  to  compile 
a  more  complete  record  focused  on  phone-to-phone  Internet 
telephony  service  offerings  before  reaching  any  conclusions.  In 
April  1999,  US  West  tiled  a  petition  with  the  FCC  in  which  it 
argued  that  ISPs  that  provide  Internet  telephony  are  acting  as 
long-distance  carriers  and  therefore  should  pay  access  charges. 
The  FCC  is  studying  this  issue. 

In  I99X,  the  European  Commission  (EC)  issued  a  notice 
addressing  the  status  of  voice  communications  on  the  Internet 
under  European  Community  law  and  in  particular  under  the 
directive  on  competition  in  the  markets  for  telecommunications 
services.  A  major  issue  the  notice  posed  was  the  extent  to  which 
the  elements  of  the  regulatory  framework  applicable  to  the  provi- 
sion of  voice  telephony  services  should  be  applied  to  voice  ser- 
vices provided  over  the  Internet.  The  EC  observed  that  voice 
communications  over  the  Internet  could  be  considered  voice  tele- 
phony only  if  each  of  four  specific  criteila  was  met.  The  EC 
notice  concluded  that  current  Internet  voice  services  could  not  be 
considered  "voice  telephony"  but  said  that  it  would  review  the 
situation  in  light  of  technological  and  market  developments  by 
the  end  of  1999. 

In  many  other  countries,  there  is  regulatory  uncertainty,  in 
part  because  no  systematic  investigation  or  analysis  of  IP  tele- 
phony has  been  conducted  and  no  clear  policy  has  been  enunci- 
ated. Licenses  may  be  issued  to  ISPs,  and  data  communications 
service  providers,  some  of  which  may  offer  a  type  of  IP  tele- 
phony, receive  licenses  in  some  countries,  but  there  is  ambigu- 
ity about  whether  such  an  IP  telephony  service  has  been 
authorized.  Some  countries  have  explicitly  prohibited  some 
forms  of  IP  telephony.  However,  it  is  not  clear  just  which  exist- 
ing or  future  services  such  a  ban  applies  to.  The  objective 
appears  to  be  to  prevent  IP  telephony  services  from  eroding  the 
very  lucrative  profits  being  earned  by  the  monopoly  state- 
owned  carriers  in  long-distance  and  international  voice  ser- 
vices. Critics  are  skeptical  that  such  a  ban  could  be  legally  or 
technologically  enforceable.  The  current  impact  of  IP  tele- 
phony on  voice  revenues  is  minimal  in  any  case,  since  the  num- 
ber of  IP  telephony  service  tlrms  and  subscribers  is  still 
insignificant. 

The  future  of  Internet  telephony  will  be  affected  greatly  by 
whether  regulators  define  it  as  a  form  of  ordinary  voice  tele- 
phone service  or,  by  virtue  of  its  use  of  Internet  protocols,  as  a 
distinct  information  service.  If  Internet-related  telephony 
became  subject  to  access  charges  and  universal  service  obliga- 
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tions,  the  prices  charged  to  consumers  would  have  to  b(| 
increased  substantially,  making  the  service  less  attractive  anci 
perhaps  undermining  the  growing  utilization  of  the  Internet  i 
Packetized  voice  traffic  also  can  flow  over  private  networks,! 
and  private  coiporate  Intranets  represent  a  significant  potential 
market.  International  fax  traffic  currently  may  account  for  a; 
much  as  40  percent  of  the  total  international  telecommunication 
services  market.  Faxing  over  the  Internet  may  become  a  majo' 
application  because  of  the  cost  savings  that  can  be  realized.  On-, 
consulting  group  envisions  one-third  of  the  long  distance  telei 
phone  calls  being  earned  on  packet  networks  by  2005.  Durin; 
the  next  few  years,  it  is  not  expected  that  Internet  telephony  wil 
have  a  large  impact  on  the  established  long-distance  services* 
Internet  telephony  revenues  will  remain  modest  in  absolut- 
ternis,  and  the  growth  of  all  types  of  Internet  services  should  heb 
stimulate,  not  reduce,  continued  growth  in  toll  volumes. 


( J::t 


Electronic  Commerce 

Telecommunications  networks  provide  the  critical  enablin 
infrastructure  for  electronic  commerce  in  other  industrie; 
However,  most  telecommunications  companies  are  not  yc 
involved  in  E-commerce,  such  as  on-line  retailing,  and  th 
industry  may  not  be  adaptable  for  widespread  E-commeroi  ij 
applications.  An  Arthur  D.  Little  executive  has  noted  the  gre;i 
difference  between  an  Internet  provider  with  its  specific  serviaj 
applications  and  a  conventional  telecommunications  firm  th,-; 
focuses  on  expanding  its  network  facilities.  The  large  telecon 
munications  companies  need  to  make  up-front  investments  i:i 
switches  and  network  facilities,  which  are  depreciated  over:) 
decade  or  so.  The  business  model  for  E-commerce  is  based  ol 
windows  of  commercial  opportunities  that  last  3  to  6  month 
after  which  new  models  must  be  designed  and  invested  in.  ll 
date.  Web-based  E-commerce  has  been  driven  more  by  the  sots 
ware  industry  than  by  the  telecommunications  industry.  ' 

One  example  of  telecommunications  capacity  and  service  | 
being  sold  in  an  E-commerce  environment  can  be  mentionu'  ( r; 
here.  Although  millions  of  minutes  on  established  internation;  ^  ,j 
networks  go  unused  every  day,  new  telecommunications  stai 
ups,  especially  ISPs,  may  have  trouble  finding  capacity.  TheJ 
now  is  an  on-line  electronic  market  for  buying  and  selling  banq 
width  Telephone  resellers  can  post  bids  for  international  phoii 
minutes  offered  by  companies  with  international  network  facil;  :|  jj 
ties.  Currently,  it  may  take  some  time  to  conclude  deals  becauin  ^ 
of  the  technical  and  commercial  anangements  that  must  I  i 
sorted  out  between  the  two  parties.  The  goal  is  to  create  a  trul 
commodities  spot  market  in  which  traders  can  agree  on  amount!  9^^^^ 
quality,  and  price  at  the  same  time  for  prompt  exchange. 

U.S.  Industry  Growth  Projections  for  the  Next  , 
1  and  5  Years 

The  number  of  telephone  access  lines  in  the  United  States  |  j  ,J 
expected  to  exceed  180  million  in  the  year  2000.  A  healtlt  I  ,, 
overall  4  percent  annual  growth  rate  can  be  anticipated  I 
a  result  of  continued  increa.ses  in  the  number  of  householl  i  .  ^ 
with  demand  for  .second  or  third  lines.  Those  lines  will  be  us  j 
to  support  home-based  businesses  and  heavy  use  of  on-lir 


Inlcnicl  services  and  to  give  lamily  nieinbers  individual  per- 
sonal communications  links  in  addition  to  pagers  and  cellular 
and  portable  phones.  The  number  of  business  access  lines  has 
been  growing  7  percent  annually. 

Wireline  telecommunications  services  generated  85  percent 
of  telecommunications  services  revenue  in  1998,  while  the  share 
of  wireless  could  increase  from  the  current  15  percent  to  20  per- 
icent  of  total  revenues  in  2004.  Wireless  revenues  should  grow  at 
an  annual  rate  of  15  percent  as  price  competition  cuts  into  earlier 
annual  growtii  rates  of  20  percent  and  more.  Local  exchange  ser- 
vice revenues  are  expected  to  increase  al  an  annual  rate  of  10 
percent  to  reach  $71  billion  in  2()()()  and  about  $105  billion  in 
2004.  New  entrants  (cable  television  companies  and  long- 
distance llrms)  will  incur  expenses  in  building  their  own  facili- 
iities  to  offer  services  and  are  unlikely  to  offer  local  telephony  at 
I  a  significant  discount.  Access  charges,  which  totaled  $18.5  bil- 
lion in  1998,  will  continue  to  decline.  Their  amounts  in  2004 
will  depend  on  developments  in  FCC  access  charge  policy. 
:     Growth  in  total  long-distance  u.se  should  continue  to 
. [increase  at  a  10  percent  annual  rate,  but  prices  may  decline 
lisomewhat.  particularly  when  the  former  Bell  companies  enter 
;the  market.  Total  loW  service  revenues  (switched  and  private 
line)  are  projected  to  increase  5  percent  in  the  year  2000  to 
reach  about  $115  billion.  Entry  by  the  Bell  local  exchange  car- 
;riers  into  tlie  interexchange  toll  market  should  reduce  the  75 
percent-plus  market  share  now  held  by  the  three  large  cairiers: 
AT&T,  MCIW,  and  Sprint.  In  future  years,  toll  revenue  growth 
I  should  increase  at  a  3  percent  annual  rate,  bringing  toll  revenues 
i:to$l30  billion  by  2004. 

li  U.S.  internationally  billed  revenues  for  telecommunications 
, -services  amounted  to  $14.5  billion  in  1998.  hiternational  min- 
)  ates  of  use  (sent  over  the  public  switched  network)  are  expected 
■j  .0  increase  only  5  percent  annually  over  the  next  5  years. 
I  Demand  should  rt?main  strong  during  this  period,  with  price 
i  'eductions  resulting  from  increased  competition  from  the  for- 
iiner  regional  Bell  companies  and  new  foreign  competitors. 
i  Continuing  reductions  in  accounting  rates  will  bring  lower  rates 
if  br  callers  and  stimulate  international  call  volume.  High  vol- 

Iimes  of  fax  traffic  that  are  recorded  by  networks  as  interna- 
ional  voice  calls  are  also  likely  to  continue.  On  some 
J.S.-Asian  routes,  where  time  and  language  differences  are 
!ibstacles  to  voice  communications,  40  to  50  percent  of  interna- 
'"onal  calls  may  be  fax  transmissions. 
0  ■ 

ni  ITelecommunications  Liberalization  in  Foreign 
it  Markets 

Vith  one  exception,  the  largest  international  carriers  are  based 
n  open  or  soon  to  be  open  telecommunications  markets.  The 
^  ntry  into  force  of  the  WTO  Basic  Telecommunications  Ser- 
lices  Agreement  on  February  5,  1998,  provided  formal  recog- 
>  lition  of  the  increasing  degree  of  telecommunications  .service 
111  liberalization  in  the  world's  major  markets.  The  agreement  cod- 
j  fies  existing  policies  in  some  countries  and  challenges  other 
oli  Ijations  to  ensure  that  their  new  regulatory  structures  operate 
ii<  Iffectively  to  promote  real  marketplace  competition.  The  words 
'    ''iratization.   lihenilizcilioii,   conipelition.   and  dciciiiiliitioii 


sometimes  are  used  interchangeably  to  refer  to  this  general 
trenti,  but  it  is  useful  to  make  distinctions  among  those  terms. 
Privatization  may  refer  to  the  sale  of  state-owned  telecommuni 
cations  operators  to  private  investors  or  to  allowing  private 
sector  llrms  to  participate  in  a  market  formerly  reserved  lor 
government-owned  companies.  Privatization  may  be  a  first  step 
toward  liberalization  and  competition,  but  in  other  cases,  a 
government-owned  PTT  may  not  be  privatized  until  years  after 
other  firms  enter  the  market.  Most  experts  would  agree  that 
continued  state  ownership  of  dominant  carriers  makes  it  harder 
for  a  country  to  deal  successfully  with  operational  and  policy 
decisions  to  promote  fair  competition.  The  WTO  agreement  did 
not  address  the  question  c^f  privatization  directly,  and  some 
countries  maintain  investment  limitations  in  their  government- 
owned  can  iers. 

Lilieralization  refers  to  imprtwed  or  unrestricted  market 
access  to  provide  telecommunications  services.  It  also  has  a 
more  theoretical  connotation,  suggesting  the  absence  of  legal 
and  nontariff  barriers  in  this  market.  The  term  coiiipctilion,  by 
contrast,  refers  to  marketplace  realities,  if  the  market  has  been 
liberalized  (old  laws  and  regulations  have  been  changed)  but  no 
new  players  have  appeared  [o  offer  services,  there  still  is  no 
competition.  However,  some  competition  may  exist  even  though 
the  market  has  not  been  liberalized,  as  is  the  case  in  China. 

The  word  dcrc'^iilatioii  often  is  used  interchangeably  with 
conipcliiion,  but  in  fact,  introducing  competition  intt)  a  for- 
merly monopolistic  industry  may  call  for  new  regulations,  at 
least  for  a  transitional  period.  Once  the  market  has  become  truly 
competitive,  there  is  less  need  for  regulations  and  the  industry 
may  be  deregulated.  Because  of  the  current  structure  of  many 
national  telecommunications  regimes  and  the  dominant  roles  of 
large  firms  in  the  industry,  deregulation  may  not  be  advisable 
for  some  time. 

Liberalization  has  not  proceeded  at  the  same  pace  in  all 
countries  or  even  within  all  sectors  or  submarkets  of  telecom- 
munications. The  equipment  market  usually  has  been  the  first  to 
be  liberalized,  followed  by  value-added  or  enhanced  services 
and  then  by  basic  (voice)  services.  In  the  United  States,  liberal- 
ization in  voice  telephony  proceeded  over  a  number  of  years, 
driven  by  the  development  of  new  technologies  and  equipment 
and  supported  by  regulatory  policy  and  court  decisions.  Now 
basic  voice  telephony  is  regarded  as  a  service  that  can  (although 
many  countries  choose  not  to  do  so)  be  liberalized  all  at  once 
whatever  its  geographic  reach  or  technology  base. 

Five  of  the  six  heaviest  U.S.  international  traffic  routes  are  to 
fully  liberalized  markets,  and  Hong  Kong,  also  liberalized, 
accounts  for  nearly  two-thirds  of  U.S.  traffic  with  China  (see 
Figure  30-2).  However,  traffic  volumes  are  increasing  the  fastest 
in  many  countries  whose  telecommunications  markets  are  not 
yet  fully  open  to  competition.  For  example,  7  of  the  10  markets 
with  the  highest  growth  rates  for  U.S.  telecommunications  ser- 
vices trade  during  the  1992-1997  period  have  yet  to  liberalize 
their  international  services  markets,  (see  Figure  30-3). 

Asia.  Asia  encompasses  a  large  number  of  telecommunica- 
tions markets  with  strikingly  different  telecommunications  ser- 
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FIGURE  30-2 

vices  regimes.  Some — such  as  Australia,  New  Zealand,  and 
Japan — are  fully  liberalized,  while  others — the  Philippines, 
India,  and  Singapore — have  taken  significant  steps  toward  lib- 
eralization but  still  limit  foreign  investment  or  have  other 
restrictions  on  the  supply  of  telecommunications  services. 
Countries  such  as  China,  Indonesia,  and  Vietnam  have  intro- 
duced multiple  suppliers  of  some  services  but  have  taken  few 
steps  to  truly  liberalize  their  markets. 

The  aggregate  value  of  the  telecommunications  services 
market  in  Association  of  Southeast  Asian  Nations  (ASEAN) 
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countries  is  about  $15.5  billion.  Wireline  revenues  probablv 
account  for  more  than  90  percent  of  the  total.  Singapore  ani 
Malaysia  are  striving  to  become  regional  telecommunication: 
and  information  technology  hubs  but  have  not  liberalized  thei; 
markets  fully.  Malaysia  is  upgrading  its  telecommunication^ 
infrastructure  rapidly  to  provide  electronic  commerce,  multi-: 
media,  and  value-added  services. 

ASEAN  telecommunications  markets  that  are  on  the  ris( 
include  Thailand  and  the  Philippines.  TelecorTimunications  ser 
vices  are  still  a  legal  state  monopoly  in  Thailand,  but  the  govi 
eminent  appears  to  be  committed  to  liberalization,  although  at  • 
slow  pace.  The  current  tariff  structure  does  not  produce  th- 
returns  needed  to  encourage  further  private  sector  investment  ip 
but  changes  to  the  system  are  expected  once  the  new  Nations- 
Telecommunications  Committee  is  established.  In  the  Philip- 
pines, almost  90  percent  of  telecommunications-related  pro}- 
ects  are  private  sector-driven  and  directed  under  Philippin 
government  deregulation  policies.  Although  the  telecommunit 
cations  market  in  general  has  performed  well  in  spite  of  th 
Asian  financial  crisis,  the  demand  for  telecommunications  sei 
vices  has  decreased  in  recent  years.  f 


Southern  Asia.  Southern  Asia  has  a  total  population  th;; 
matches  China's.  Private  industry  participates  in  the  telecon ; 
munications  service  sectors  of  the  four  largest  market;! 
Bangladesh.  India.  Pakistan,  and  Sri  Lanka.  Partial  privatiz;'! 
tion  of  state-owned  carriers  has  occurred  in  Pakistan  and  S' 
Lanka.  Teledensity  (the  ratio  ot  main  lines  per  100  inhabitant;] 
has  yet  to  reach  2.0  in  this  region,  and  so  there  is  an  enormoij 
potential  for  infrastructure  growth.  The  annual  value  of  tM 
telecommunications  services  market  is  more  than  $6  billion. 

India  is  the  region's  largest  market,  but  progress  in  openin'i  i^' 
up  its  telecommunications  .services  market  to  privatization  anj 
competition  has  been  agonizingly  slow.  In  1994,  the  goverij 
ment  adopted  a  policy  that  aimed  to  introduce  two  new  cellufq. 
carriers  in  each  of  20  regions  around  the  country  and  one  winj 
line  carrier  in  each  region  to  compete  with  the  incumbent  statd 
owned  telephone  company.  As  a  result  of  many  factorj 
including  mismanagement  of  the  tendering  process,  corruptioi 
and  delays  in  setting  up  an  independent  regulator,  implement;! 
tion  of  the  policy  was  only  a  partial  success.  A  new  telecommijfl 
nicalions  policy  was  announced  in  March  1999.  but  mar 
details  regarding  the  timing  and  extent  of  its  implementatic  f 
remained  unclear.  For  example,  the  new  policy  promised  i  |'^' 
open  India's  domestic  long-distance  market  to  competition  c  * 
January  1,  2000,  but  in  late  1999  some  observers  feared  th  i  ' 
restrictions  and  the  imposition  of  burdensome  requirements  c  '^'^'- 
new  entrants  would  largely  defeat  the  purpose  of  the  polic 
India  did  allow  private  firms  to  offer  Internet  services  to  tl  ■ 
public  on  a  local,  regional,  or  national  basis  in  late  1998,  ar:  'y''' 
more  than  1  15  firms  have  been  issued  ISP  licenses.  ^1 

.  '' 

China.    China's  telecommunications  services  market,  whicl  , 
was  valued  at  about  $27.5  billion  in  1999,  is  essentially  closel  ^^^^ 
to  foreign  investors.  Chinese  law  currently  prohibits  foreij^  • 
entities  from  owning,  operating,  or  managing  telecommunic  '  ,^ 
tions  networks  in  that  country.  The  government  is  adding  ! 
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iniilion  lo  20  million  lines  to  its  wireline  network  every  year, 
and  wireless  expansion  is  averaging  I  million  lines  per  month. 

A  number  of  foreign  eompanies  have  tried  to  eircumvent  the 
Chinese  restrielion  on  foreign  investment  hy  establishing  joint 
ventures  that  would  be  considered  Chinese  entities  under  Chi- 
nese law.  Those  joint  ventures  then  would  invest  in  telecom- 
munications services  operations,  generally  cellular  systems. 
Approximately  50  of  these  so-called  China-China-Foreign 
(CCF)  joint  ventures  were  established,  with  foreign  investments 
estimated  at  $1.4  billion,  before  the  Chinese  government 
decided  in  1998  that  they  were  illegal.  Currently,  many  foreign 
investors  are  in  limbo,  waiting  to  see  what  the  government  ulti- 
mately decides  to  do  with  their  investments.  Discussions 
between  China  and  the  United  States  on  terms  for  China's 
accession  to  the  WTO  have  been  held  on  and  off  for  several 
years.  China  is  expected  to  offer  some  degree  of  liberalization 
in  its  telecommunications  services  sector  in  return  for  U.S. 
approval  of  its  accession,  but  the  degree  and  timing  of  its  steps 
toward  liberalization  are  unknown. 

I 

1 

•'Africa.  In  the  last  several  years,  several  African  countries  have 
taken  important  steps  to  liberalize,  privatize,  and  establish  inde- 
ipendent  regulatory  regimes  to  oversee  and  encourage  growth  in 
the  telecommunications  sector.  As  an  important  indicator  of  this 
change,  six  Sub-Saharan  African  nations — Cote  D'l voire. 
Ghana.  Mauritius.  Senegal.  South  Africa,  and  Uganda — have 
signed  on  to  the  WTO  Basic  Telecommunications  Agreement. 
Privatization  of  state-owned  telecommunications  companies  is 
well  under  way.  It  is  expected  that  loughly  a  dozen  additional 
countries  will  privatize  their  operators  over  the  next  few  years. 

i  In  addition,  many  African  nations,  including  Ghana  and  Tanza- 

Iif  nia.  have  opened  their  cellular  and  value-added  services  markets 
to  foreign  operators. 
According  to  tTie  International  Telecommunication  Union 
;iTU).  Botswana.  Gambia,  Cape  Verde,  and  Mauritius  experi- 
iiiced  the  highest  rates  of  growth  in  main  lines  in  the  1990s 
and  are  considered  telecominunications  role  models  for  sub- 
Saharan  Africa.  Ghana  has  begun  one  of  the  most  liberal 
telecommunications  restructuring  plans  in  Africa.  Certain  sec- 
tors are  open  to  competition  and  there  are  no  foreign  investment 
limitations  for  telecommunications  service  providers,  30  per- 
eent  of  the  national  operator — Ghana  Telecommunications — 
vas  sold  in  early  1997,  and  an  independent  regulator  was 
ijstablished  recently,  although  it  has  yet  to  enact  regulations. 
Zote  dTvoire  recently  .sold  off  5 1  percent  of  its  national  opera- 
or — Cote  d'lvoire  Telecommunications — to  France  Telecom- 
nunications  and  has  opened  several  subsectors  to  competition. 

Since  the  passage  of  the  Telecommunications  Act  of  1996, 
|iouth  Africa  has  privatized  30  percent  of  Telkom.  S.A..  the 
national  operator,  and  created  the  South  Africa  Telecommuni- 
lations  Regulatory  Authority  (SATRA)  as  an  independent  regu- 
ator.  As  a  result  of  the  liberalization  program.  large-scale  basic 
telecommunications  infrastructure  building  plans  are  under 
vay  and  certain  sectors  have  been  opened  to  competition. 
Kluding  cellular  services.  The  privatization  of  Nigeria's 
alional  operator.  NITEL.  has  been  promised  since  1997.  but 


ii 


this  has  not  occurred.  There  are.  however,  private  service 
providers  that  work  alongside,  though  not  in  direct  competition 
with.  NITKL.  Ten  firms  have  been  licensed  by  the  Nigerian 
Communications  Commission  (NCC)  to  be  interconnected  to 
NITEL  to  provide  various  telecommunications  services. 

Latin  America.  Recent  and  upcoming  basic  services  liberal- 
ization continues  to  drive  telecommunications  growth  and  con- 
vergence in  Latin  America.  Service  revenues  in  the  region 
exceeded  $50  billion  in  1998  and  are  growing  at  about  20  per- 
cent annually.  Many  countries  in  the  region  completed  privati- 
zation of  their  national  operators  in  the  1990s,  and  six  countries 
are  planning  privatization  of  their  network  operators. 

Despite  dramatic  market  liberalization  throughout  Latin 
America  over  recent  years,  there  is  a  lack  of  uniformity  in  reg- 
ulatory environments.  The  telecommunications  market  in  Chile 
is  the  most  liberalized  in  the  region,  while  Uruguay's  is  one  of 
the  least  liberalized.  Investments  in  the  Chilean  telecommuni- 
cations sector,  whose  long-distance  sector  is  the  most  competi- 
tive in  Latin  America,  are  projected  to  run  about  $700  million 
annually,  with  the  market  expanding  20  to  25  percent  a  year. 
The  market  has  entered  a  consolidation  phase  after  several 
years  of  cutthroat  competition.  Two  dominant  operators  are 
emerging — CTC  and  ENTEL — the  original  state  monopoly 
long-distance  providers. 

The  government  of  Argentina  has  begun  to  licen.se  competi- 
tors to  the  two  national  operators,  including  six  personal  com- 
munications services  (PCS)  licen.se  awards  in  1999  that 
generated  over  $1.2  billion,  and  the  market  will  be  opened  to 
full  competition  in  November  2000.  The  regulatory  situation 
remains  problematic,  however,  as  the  legal  framework  is  vague 
and  the  regulatory  authority  (CNC)  has  yet  to  establish  itself  as 
a  strong  institution.  Virtually  all  its  major  decisions  are 
appealed  in  the  courts. 

The  biggest  recent  event  in  Latin  America  telecommunica- 
tions was  the  privatization  of  Telebras  and  the  licensing  and  sale 
of  "mirror"  companies  in  Brazil,  and  the  market  is  an  active  one 
as  companies  build  out  their  networks  in  preparation  for  full 
competition  in  2002.  The  market  for  domestic  long-distance 
services  was  opened  in  1 999,  and  ANATEL  took  further  steps  to 
open  the  data  communications  market.  In  addition,  analysts 
project  that  demand  for  Internet  access  in  Latin  America  will 
quadruple  over  the  next  5  years  and  that  Brazil,  with  at  least  50 
percent  of  the  region's  Internet  users,  will  lead  the  way. 

Many  other  changes  in  recent  years  have  opened  up  oppor- 
tunities for  U.S.  companies.  Mexico,  following  the  lead  of 
Argentina,  Chile,  and  Peru,  has  completed  wireless  local  loop 
and  PCS  auctions.  In  Colornbia,  the  national  operator  now  com- 
petes with  private  local,  long-distance,  and  cellular  providers, 
and  auctions  for  nationwide  PCS  licenses  were  planned  for  late 
1999  or  2000.  Telefonica  del  Peru's  monopoly  was  temiinated  a 
year  ahead  of  schedule,  and  both  cellular  and  long-distance 
competitors  are  entering  the  market.  In  Venezuela,  the  telecom- 
munications sector  has  been  absorbing  investments  of  approxi- 
mately $1  billion  a  year  as  the  government  has  made  plans  to 
sell  off  a  third  national  cellular  license  before  the  end  of  1999. 
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and  the  monopoly  on  basic  telephone  services  is  set  to  end  in 
November  2()()().  The  Central  American  states  continue  to  push 
toward  introducing  modern  liberalizing  telecommunications 
legislation  and  privatizing  state-owned  telecommunications 
companies,  and  some  Caribbean  governments  are  trying  to 
move  toward  liberalization  by  ending  the  U.K. -based  Cable  & 
Wireless  monopolies. 

Central  and  Eastern  Europe.  The  telecommunications  sec- 
tor in  central  and  eastern  Europe  remained  strong  in  1999 
despite  the  fmancial  crises  that  atlected  markets  in  many  devel- 
oping economies.  Currently,  a  niunber  of  wireless  licenses  have 
been  tendered  or  are  under  discussion  in  the  region,  and  there  is 
strong  competition  among  providers  of  value-added  services. 
The  telecommunications  services  market  lor  this  region  is  esti- 
mated to  total  $7.5  billion,  of  which  pri)bably  85  percent  or 
more  is  held  by  wireline  carriers.  Some  countries  in  this  section 
of  Europe — the  Czech  Republic.  Hungary,  and  Romania — have 
begun  the  process  of  privatizing  their  national  telecommimica- 
tions  operators.  In  addition,  nearly  all  the  countries  in  central 
Europe  have  signed  the  WTO  Agreement  on  Basic  Telecommu- 
nications Services  and  have  made  a  legal  commitment  to  liber- 
alize their  markets  within  the  next  2  io  5  years. 

While  most  countries  in  central  and  eastern  Europe  are  con- 
tinuing to  progress  ti)ward  privatization  and  market  liberaliza- 
tion, Poland  has  undertaken  changes  in  its  telecommunications 
sector  over  the  past  ?>  years  that  have  put  it  at  the  forefront  of  the 
eastern  European  market  for  telecommunications  services.  In 
November  1998.  the  government  .sold  a  15  percent  share  of  the 
Polish  national  operator,  Telekomunikacja  Polska  (TPSA).  The 
government  of  Poland  announced  a  tender  for  an  additional  25 
to  35  percent  stake  in  the  company  in  August  1999. 

Poland  also  has  undergone  extensive  market  liberalization. 
Two  additional  cellular  licenses  were  granted  in  1999,  and  ten- 
ders for  65  licenses  to  provide  local  service  competitiiMi  with 
TPSA  have  been  completed.  Tenders  for  iwo  long-distance 
licenses  have  been  issued,  and  so  the  nn)nopoly  on  long- 
distance voice  services  will  end  in  2{){)():  the  intention  is  to  open 
international  public  services  to  competition  in  2()().V  The  Polish 
parliament  is  considering  a  new  teleci)mmunications  law  that 
promises  significant  changes  in  that  market.  When  enacted,  the 
law  will  provide  for  an  independent  regulatory  body,  create  a 
level  playing  field  for  all  competitors,  and  terminate  TPSA's 
authority  to  operate  without  a  license. 

Western  Europe.  Five  ELI  member  stales  (Denmark.  Finland, 
the  Netherlands,  Sweden,  and  the  United  Kingdom)  liberalized 
voice  telephony  by  1997  and  are  the  farthest  along  in  establishing 
a  ct)mpetitive  market  for  telecommunications  services.  Five  more 
EU  member  states  (Austria.  Belgium,  France,  Germany,  and 
Italy)  liberalized  their  markets  on  January  1,  1998,  but  still  are 
grappling  with  key  issues  (prices  and  terms  of  interconnection, 
regulating  the  former  monopoly  caniers,  establishing  nondis- 
criminatory policies)  that  must  be  settled  before  competition  can 
flourish.  Spain  liberalized  its  telecominunications  market  on 
December  1.  1998,  and  Ireland  followed  suit  on  January  1,  1999. 
The  German  government  already  has  licensed  more  than  80  oper- 


ators,  although  it  has  not  resolved  important  competitive  issues,) .  I 
regarding  interconnection  and  pricing.  As  the  largest  telecommu-j  i ; 
nications  market  in  Europe,  Germany  is  a  bellwether  and  is  criti-i  i  i 
cal  for  the  ultimate  success  of  telecommunications  liberalizationin  i 
throughout  Europe.  j  l 

In  1998,  the  EU  market  for  telecommunications  services  was,!  1 1 
valued  at  $162  billion,  81  percent  of  which  was  for  voice  tele-j  5 
phony  and  network  services,  and  the  remainder  mobile  commu-j  ( t 
nications.  However,  mobile  communications  are  growing  at  an,  i 
annual  rate  of  2 1  percent  in  the  EU,  considerably  faster  than  are  i 
network  services,  which  are  growing  14  percent  annually.       ,  j 

One  indication  of  the  benefits  competition  has  brought  to  the,  s 
EU  market  is  the  increase  in  the  number  of  operators  authorized  11 
to  offer  public  network  services.  By  September  1998,  526  loca  ;i 
operators  had  been  licensed,  while  189  national  and  256  inter-  n 
national  operators  had  been  authorized  to  offer  services.  It  i;  i 
too  early  to  measure  any  decrease  in  the  market  power  o:  jvi 
incumbents  in  the  fixed,  wireline  market.  The  best  available  |  ] 
indication  is  that  Deutsche  Telekom,  the  incumbent  in  Ger,  1 
many,  has  lost  some  30  percent  of  the  long-distance  market  Ui;  J  ; 
private  competitors  but  only  2  percent  of  the  market  for  loca,.!  ,3 
services.  Another  indication  of  the  impact  of  competition  is  v  :  if 
decline  in  prices  for  telecommunications  services,  especiall^i  , 
for  long-distance  services,  which  have  fallen  as  much  as  70  per  1  '[ 
cent  in  many  EU  countries,  such  as  Germany,  which  account,'  i-j 
for  25  percent  of  the  total  EU  telecommunications  market. 

A  wave  of  privatization  and  corporate  alliances  has  beei 
sweeping  through  western  Europe  since  1997.  While  most  go\ 
ernments  in  the  EU  retain  a  majority  stake  in  their  forme, 
monopoly  carriers,  many  have  plans  to  sell  off  most  of  theij ' 
holdings  and  get  government  out  of  the  business  of  managing  -  ■  i. 
telecommunications  service  provider.  In  April  1999,  report!  f 
surfaced  that  Deutsche  Telekom,  in  which  the  German  govern  i  j 
ment  still  owns  a  majority  share,  was  ready  to  merge  witj  • 
Telecommunications  Italia  (TI)  in  an  $80  billion  deal  thij  -„| 
would  have  created  the  second  largest  telecommunications  ser  1 
vice  priivider  in  the  world,  with  $65  billion  in  revenues.  Th^  t 
firms  noted  that  their  intent  was  to  form  a  company  that  coub  j 
respond  to  the  expanding  presence  of  American  companies  in  1  >p 
Europe.  Some  analysts  were  not  convinced  that  this  "merger  qi  ] 
monopoly  dinosaurs"  made  sense.  Would  combining  two  sucy  J 
companies,  both  in  need  of  restructuring  and  with  similar  coi  ■ 
porate  cultures,  really  create  a  competitive  superpower? 
issue  became  moot  when  the  deal  fell  through,  and  a  privat-  1,^ 
Italian  firm,  Olivetti,  then  made  a  successful  bid  to  acquire  cor  A  , 
trol  of  TI.  In  the  end,  a  private  company  that  had  led  the  mo:  j 
successful  challenge  to  TI  in  cellular  communications  wi  ij 
viewed  as  a  better  match  for  TI,  which  was  facing  a  na.sceii  I 
competitive  market  for  telecommunications  services  in  Italy.  .  l' 

Implementation  of  the  WTO  Agreement  on 
Basic  Telecommunications  ^ 

Sixty-nine  countries,  accounting  for  more  than  90  percent  (! 
the  world's  telecommunications  revenues,  reached  a  teleconi 
munications  services  agreement  on  February  15,  1997,  undtj    .  ^ 
the  auspices  of  the  WTO  in  Geneva.  The  agreement  entered  ini! 
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force  on  February  5,  1998.  Since  lluit  lime,  several  ol  those 
countries  have  adopted  policies  that  go  beyond  the  degree  of 
liberali/ation  they  made  a  commitment  to  under  the  WTO,  and 
four  more  countries  have  joined  the  agreement.  Three  countries 
have  failed  to  ratify  the  agreement:  Bra/il,  Papua  New  Guinea, 
and  the  Philippines.  All  WTO  members  are  bound  to  apply  the 
most-favored-nation  (MFN)  principle  in  the  telecommunica- 
tions sector  as  a  result  of  the  agreement,  which  is  fully  enforce- 
able under  WTO  dispute  settlement  procedures. 

The  Agreement  on  Basic  Telecommunications  has  three 
parts:  market  access,  national  treatment,  and  procompetitive 
regulatory  principles.  With  regard  to  inarket  access,  U.S.  com- 
panies are  given  varying  degrees  of  market  access  in  other  mar- 
kets, based  on  individual  country  commitments,  for  local, 
long-distance,  and  international  services.  Services  can  be  pro- 
vided through  any  network  technology,  either  on  a  facilities 
basis  or  through  the  resale  of  existing  network  capacity.  As  a 
result  of  the  national  treatment  obligation,  U.S.  companies  can 
acquire,  establish,  or  hold  a  significant  stake  in  telecommunica- 
j  tions  companies  around  the  world,  with  the  exact  percentage  of 
i  ownership  dependent  on  individual  countries'  commitments. 
Sixty-four  countries  adopted  procompetitive  regulatory  princi- 
ples based  on  the  landmark  1996  U.S.  Telecommunications  Act. 

Implementation  of  the  agreement  has  made  it  apparent  that 
.some  countries  face  greater  challenges  in  conforming  their 
institutions  and  policies  to  their  commitments  to  liberalize  than 
do  others.  During  the  annual  "Section  1377"  congressionally 
mandated  review  of  telecommunications  trade  agreements 
entered  into  by  the  United  States,  'J.S.  companies  filed  com- 
plaints against  Mexico,  ,lapan,  the  EU.  and  Germany  regarding 
implementation  of  their  WTO  obligations. 

For  more  than  a  year,  U.S.  carriers  have  raised  questions 
about  international  service  and  domestic  regulatory  issues  in 
f  Mexico.  Six  competitors  of  Telmex,  the  dominant  former 
iimonopoly  supplier  of  wireline  voice  telephony  services, 
irequested  permission  to  provide  international  simple  resale 
i(ISR)  services  on  Mexico's  international  routes  in  late  1998, 
which  the  regulator  denied.  U.S. -affiliated  carriers  also  have 
iconcerns  about  competition-neutral  universal  service  policies 
and  the  implementation  of  dominant  carrier  regulation  vis-a-vis 
Telmex.  In  June  1999,  the  U.S.  Trade  Representative  (USTR) 
announced  the  extension  of  an  out-of-cycle  review  of  Mexico's 
compliance  with  the  WTO  Basic  Telecommunications  Agree- 
ment while  noting  that  Mexico's  ongoing  consultative  policy 
review  provided  a  credible  basis  for  expecting  improved  imple- 
mentation of  its  WTO  commitments.  The  situation  deteriorated 
in  August  as  Telmex  refused  to  provide  new  local  circuits  for 
ithe  interconnection  of  its  long-distance  customers  to  new  and 
growing  customer  access  points.  AT&T  and  MCIW  are  consid- 
ering whether  to  press  immediately  for  the  initiation  of  a  WTO 
Iflispute  case. 

1   AT&T  and  Telmex  earlier  announced  agreement  on  a  19- 
icents-per-minute  international  accounting  rate  (down  from  39.5 
'cents),  a  reduction  that  should  reduce  retail  prices  for  telephone 
ails  between  the  United  States  and  Mexico.  This  action  should 
educe  considerably  the  $800  million  per  year  settlement  pay- 


ments (U.S.  trade  deficit)  that  U.S.  carriers  make  to  Mexico 
under  international  accounting  rates.  Implementation  ot  ISR 
could  lower  retail  prices  for  calls  to  Mexico  to  10  cents  a  miiiule 
or  less  and  further  reduce  uneconomical  price  distortions 
brought  about  by  the  accounting  rate  regime. 

U.S.  carriers  that  have  invested  in  networks  in  .lapan  have 
asserted  that  NTT's  interconnection  regime  has  effectively  pre- 
vented them  from  competing  against  NTT  in  the  provision  of 
local  service.  They  have  pointed  to  evidence  that  NTT  has  been 
pricing  elements  of  interconnection  significantly  above  its  costs 
and  engaging  in  anticompetitive  behavior,  including  anticom- 
petitive cross-subsidization.  Japan  also  prohibited  facilities- 
based  carriers  from  using  leased  lines  to  provide  long-distance 
services.  This  adversely  affected  internatit)nal  carriers  by  not 
allowing  them  to  cairy  their  traffic  inland  via  leased  circuits 
(thus  reducing  their  costs)  and  closer  to  the  end  customers. 

The  commitments  made  by  Japan  under  the  May  1999  bilat- 
eral "Enhanced  Initiative  on  Deregulation  and  Competition  Pol- 
icy" include  making  procompetitive  reforms  that  would  address 
many  of  the  issues  raised  by  U.S.  carriers.  Specifically,  Japan 
agreed  to  take  action  to  ensure  that  interconnection  rates  did  not 
impair  local  competition  and  to  permit  carriers  to  combine 
t)wned  and  lea.sed  facilities  to  provide  .services.  NTT  began 
work  on  a  proposal  to  revise  its  interconnection  tariff  that  is 
expected  to  reflect  substantial  reductions  in  interconnection 
rates  for  all  types  of  phone  calls  and  provide  discounts  from 
retail  rates  that  will  ensure  that  vigorous  competition  is  possi- 
ble. If  NTT's  new  tariff  does  not  achieve  this,  the  USTR  has 
indicated  that  it  will  begin  preparing  for  a  possible  WTO  dis- 
pute settlement  case. 

In  Germany,  U.S.  telecommunications  companies  com- 
plained that  the  German  regulatory  authority  was  not  requiring 
Deutsche  Telekom  (DT)  to  provide  interconnection  on  a 
nondiscriminatory,  cost-based,  and  timely  basis.  DT,  the  domi- 
nant German  carrier,  has  advocated  policies  that,  if  adopted, 
would  severely  hamper  the  ability  of  LI.S.  firms  to  compete  in 
the  German  market.  While  the  German  regulatory  authority 
made  two  decisions  in  May  1999  that  denied  DT's  demands  for 
more  burdensome  interconnection  terms  and  conditions,  the 
regulator  also  announced  its  willingness  to  consider  DT's  pro- 
posals for  the  interconnection  regime  that  it  plans  to  announce 
for  the  year  2000  and  beytmd.  At  the  same  time,  DT  reportedly 
is  negotiating  potentially  precedent-setting  interconnection 
contracts  with  one  or  more  competitors. 

U.S.  carriers  have  insisted  that  DT  not  be  allowed  to  con- 
tinue delaying  the  supply  of  interconnection  facilities  to  its 
competitors  and  that  it  inform  its  competitors  when  and  where 
such  facilities  will  be  most  promptly  available.  The  USTR 
announced  in  August  1999  that  it  would  continue  an  out-of- 
cycle  Section  1377  review  of  the  German  regulatory  framework 
to  assure  that  upcoming  decisions  on  the  interconnection 
regime  receive  prompt  scrutiny  for  consistency  with  Germany's 
WTO  commitments. 

Daniel  W.  Edwards,  U.S.  Department  of  Commerce,  Office  of 
Telecommunications,  (202)  482-4331,  October  1999. 
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WIRELESS  SERVICES 


I 


Cellular  and  PCS  service  providers  continued  to  thrive  in  the 
United  States  in  1999,  and  the  potential  for  growth  remains 
strong  as  the  industry  enters  the  new  millennium.  A  significant 
number  of  new  networks  have  come  into  service  globally  over 
the  last  tew  years,  increasing  competition  and  driving  prices 
down.  Those  factors  combined  with  strong  demand  and 
advances  in  technology  to  make  1999  a  banner  year  for  wireless. 

While  voice  communications  continued  to  account  for  the 
bulk  of  wireless  traffic  in  1999  and  are  expected  to  continue  to 
do  so,  that  year  also  was  marked  by  the  rollout  and  continued 
expansion  of  new  wireless  applications,  including  advanced 
messaging,  data  and  video  transmission,  location  technology, 
and  remote  monitoring,  hi  addition,  that  year  heralded  the  trend 
toward  the  convergence  of  wireline  and  wireless  services — 
termed  tlxed/mobile  convergence  (FMC) — and  the  transitioning 
of  networks  to  IP,  which  allows  service  providers  to  make  more 
efficient  use  of  existing  network  capacity  and  offer  a  greater 
range  of  services  to  wireless  users.  Many  remaining  obstacles  to 
wireless  Internet  access  have  been  overcome,  prompting  the 
Wall  Street  .hnirnal  to  dub  1999  the  year  ""the  Internet  cut  the 
cord."  As  a  result  of  those  developments,  an  increasing  percent- 
age of  consimiers  are  using  wireless  handsets  as  a  primary,  as 
opposed  to  secondary,  means  of  communication. 

Commercial  networks  for  mobile  voice  coinnuinications  ser- 
vices in  the  United  States  generally  are  divided  into  two  cate- 
gories: cellular  and  PCS.  Those  systems  are  distinguished 
mainly  by  the  frequency  used:  Cellular  in  the  United  States  uses 
the  800  -meuaherl/  (MH/)  band  raiiiie.  while  PCS  uses  the 
1,900-lVIH/,  range  (see  Table  30-3).  In  addition.  PCS  systems 
are  digital,  while  nn)st  cellular  networks  in  the  United  States  are 
still  analog.  In  1999,  cellular  operators  continued  to  convert 
their  networks  from  analog  to  digital  and  position  themselves  to 
be  all  but  indistinguishable  from  PCS  operators.  In  fact,  several 
PCS  carriers  offer  both  cellular  and  PCS  capabilities  with  dual- 
band,  dual-mode  handsets.  Competition  between  PCS  carriers 
and  existing  cellul  ar  caiTiers  continued  in  1998  as  PCS  service 
providers  sought  sufficient  market  share  to  recover  their  devel- 
opment costs  and  established  cellular  carriers  fought  to  main- 
tain their  market  share.  Few  analysts  predict  that  PCS  will 
eclipse  cellular  in  the  United  States  in  the  near  term:  however, 
the  gap  is  expected  to  close  gradually  over  the  next  5  years  as 
PCS  takes  the  majority  of  net  additions. 

TABLE  30-3:    Spectrum  Summary 


Service 


Spectrum  Allocation 


Cellular 
PCS 


825-850  MHz,  865-890  MHz 
A:  1,850-1,865  MHz,  1,930-1,945  MHz 
B:  1,870-1,885  MHz,  1,950-1,965  MHz 
C:  1,895-1,910  MHz,  1,975-1,990  MHz 
D:  1,865-1, J^/O  MHz,  1,945-1,950  MHz 
E:  1,885-1,890  MHz,  1,965-1,970  MHz 
F:  1,890-1,895  MHz,  1,970-1,975  MHz 


Source:  FCC. 


Industry  Growth 

The  number  of  new  cellular  subscribers  in  the  United  States 
increased  markedly  from  1992  to  1997,  and  this  dramatic 
growth  has  continued.  For  the  third  year  in  a  row  ( 1996-1998),'' 
the  annual  increase  in  new  subscribers  exceeded  10  million.,* 
with  a  record  13.9  million  net  new  subscribers  in  1998,  reach- 
ing more  than  69  million  wireless  subscribers  at  the  end  of  thatl 
year.  The  number  of  net  new  subscribers  in  the  United  States* 
was  expected  to  top  10  million  in  1999,  exceeding  80  million^ 
total  subscribers  by  the  turn  of  the  century.  Although  projec-] 
tions  differ,  the  number  of  cellular  and  PCS  subscribers  in  the- 
United  States  from  1997  to  2002  generally  is  expected  to  have 
a  compound  annual  growth  rate  (CAGR)  of  12  percent.  Most  of 
this  growth  is  expected  to  occur  by  2001.  when  there  may  be  a*  ^ 
slowdown  before  the  advent  of  third-generation  (3G)  wireless. 

The  cellular  and  PCS  industries  continued  to  attract  moretf^j* 
nonbusiness  than  business  users  in  1998  and  1999,  largely  as  a 
result  of  a  decline  in  the  cost  of  handsets  and  bundled  services 
packages  that  are  attractive  to  consumers.  Wireless  service*/:' 
providers  continued  to  make  inroads  into  a  broad  cross  section^j 
of  demographic  groups.  One  analytic  firm  believes  that  morej 
than  80  percent  of  LI.S.  adults  from  households  with  an  income^;  i 
greater  than  $35,000  per  year  (approximately  90  million  peo- 
ple) will  be  subscribers  by  2002.  A  1999  study  by  the  Yankee 
Group  showed  that  the  use  of  wireless  phone  services  amonj 
consumers  with  an  annual  income  below  $2(),()00  nearly  dou-' 
bled  from  about  9  percent  in  1997  to  17.4  percent  in  1998 
Research  by  Peter  Hart  Associates  claims  that  the  heaviest  user.'^ 
of  wireless  services — those  who  use  wireless  3  hours  or  mort: 
per  week — constituted  16  percent  of  the  market  and  were  dis' 
proportionally  young  and  upper  income.  The  Yankee  Groufl 
study  also  found  that  household  penetration  of  wireless  phone;! 
among  50-  to  59-year-old  users  increased  from  29.5  percent  ii"  J 
1997  to  46.4  percent  in  1998.  '  \ 

According  to  an  annual  survey  conducted  by  the  Cellula 
Telecommunications  Industry  Association  (CTIA),  the  averagt' 
wireless  customer's  local  service  bill  dropped  about  7.8  percen 
to  $39.43  per  month  at  the  end  of  1998,  down  from  $42.78  a' 
the  end  of  1997.  Overall  revenues  for  cellular  and  PCS  operaj 
tors  exceeded  $33.1  billion  in  1998,  up  20  percent  from  $27.' 
billion  in  1997.  Roaming  revenues  in  1998  grew  17.9  percen]  j 
from  $2.97  billion  to  $3.5  billion,  accounting  for  about  10  per'' 
cent  of  total  revenues.  Industry  revenues  should  continue  t(i' 
increase  over  the  next  few  years  as  higher-capacity  digital  net 
works  are  expanded  and  new  service  providers  increase  compe' 
tition.  Cumulative  capital  investment  grew  31.5  percent  ii 
1998,  increasing  from  $46  billion  at  the  end  of  1997  to  $60..' 
billion.  Wireless  operators  added  nearly  135,000  additiona 
jobs  in  1998  and  accounted  for  more  than  1 .3  million  jobs  in  thi 
U.S.  economy  at  the  beginning  of  1999. 

Although  cellular  services  still  dominate  the  wireless  secto 
in  the  United  States,  PCS  is  poised  for  tremendous  giowth  ii 
the  period  2()()()-2()()l.  Before  the  introduction  of  PCS.  then 
were  only  two  cellular  operators  in  a  market  with  accompany 
ing  duopoly  pricing.  With  the  introduction  of  PCS,  howevei 
there  can  now  be  up  to  nine  competitors  in  each  market,  includ 
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ing  six  PCS  carriers  and  one  speeiali/etl  mobile  radio  (SMR) 
provider.  PCS  networks  normal ly  are  located  in  urban  areas 
because  rural  areas  generally  have  a  higher  buildout  cost  per 
subscriber.  PCS  networks  also  require  a  greater  number  of  tow- 
ers to  cover  the  same  area. 

Although  PCS  is  only  a,  lew  years  old,  the  number  ol  sub- 
scribers in  the  United  States  nearly  tripled  in  IWK  to  6.2  mil- 
lion Irom  2.2  million  in  1997  (see  Table  30-4).  Altht)ugh 
predictions  vary  widely,  on  average  it  is  projected  that  PCS  sub- 
scribers will  account  lor  about  40  percent  ot  wireless  sub- 
scribers and  about  hall'  of  total  service  revenues  by  the  end  of 
2001.  PCS  users  reportedly  tend  to  use  their  phones  more  than 
cellular  users  do,  with  an  average  of  300  minutes  per  month  for 
PCS  users  as  opposed  to  about  140  minutes  for  cellular  users. 

As  was  noted  above,  incumbent  cellular  service  providers 
lace  competition  from  both  PCS  carriers  and  SMR  providers 
with  designs  on  their  customers.  The  last  few  years  have  seen 
industry  giants  such  as  Sprint.  AT&T  Wireless,  and  other  oper- 
ators aggressively  rolling  out  their  PCS  networks,  and  altht)ugh 

j  PCS  licensees  continue  to  carry  heavy  debt  burdens,  declining 

I  prices  eventually  will  lead  many  consumers  to  ct)nsider  PCS  as 
their  primary  wireless  carrier.  Increasing  competilit)n  from  PCS 
is  affecting  decisions  made  by  incumbent  cellular  service 

!  providers  in  a  variety  of  ways,  including  decisions  about  how  to 
structure  prices,  what  services  to  offer  in  the  future,  and  what 
alliances  will  be  most  beneficial. 

Large,  established  U.S.  telecommunications  services  organi- 

!  zations  such  as  AT&T  Wireless  and  the  Regional  Bell  Operat- 
ing Companies  (RBOCs)  continue  to  dominate  wireless 
services.  Many  analysts  predict  that  four  or  five  national  service 
providers  of  cellular/PCS  will  remain  preeminent  over  the  next 
5  years.  Dataquest  notes  the  following  criteria  for  successful 
operators:  financial  viability,  marketing  acumen,  wireless 
expertise  (i.e..  a  Well-crafted  business  plan),  an  adequate  sub- 
scriber base,  and  the  ability  to  construct  a  network  properly  and 

j  the  human  resources  to  sustain  it. 

t      Wireless  communications  sectors  of  telecommunications 
I  companies  have  contributed  greatly  to  overall  revenues.  In 
.  1999.  Bell  Atlantic  reported  that  wireless  services  generated 
;||;$1.12  billion  during  the  first  quarter,  an  18.6  percent  increase 
compared  with  the  second  quarter  of  199K;  its  digital  data  rev- 
enues rose  26.3  percent  to  reach  $691  million.  BellSouth 
reported  that  wueless  revenues  grew  over  18  percent  to  $796 
million,  while  revenues  from  digital  and  data  services  jumped 
32  percent  to  $615  million. 

TABLE  30-4:    The  PCS  Service  Market  in  the  United 

States 


Average  Local  Annual  Spending, 


<<  jr 

Subscribers,  millions 

Monthly  Spending,  S 

SMIIIIons 

1997 

2.2 

56.88 

1,502 

1998 

6.2 

50.00 

3,720 

1999 

12.2 

46.00 

6,734 

2002 

34.6 

40.00 

16,608 

Source:  Multlnnedia  Telecomnnunlcatlons  Association. 


Market  Trends 

Analysts  point  to  a  number  of  factors  that  caused  rapid  growth  in 
the  wireless  services  industry  and  subscriber  gains  over  the  last 
3  years,  including  increased  competition  from  new  market 
entrants,  the  introduction  of  digital  technology,  wider  area  cov- 
erage at  lower  rates,  declining  service  costs,  the  increasing  avail- 
ability of  advanced  .services,  and  modest  reductions  in  handset 
prices.  The  principal  rea.son  for  the  growth  of  wireless  .services, 
however,  remains  the  fact  that  consumers  want  an  affordable, 
untethered  alternative  to  wireline  networks.  These  tiends  are 
expected  to  continue  into  the  next  decade. 

Fi.xcd/Mobile  Convergence.  In  1999.  a  notable  trcml  in 
wireless  services  was  growing  ■convergence.  "  In  its  broadest 
sense,  convergence  in  the  c;)mmunications  industry  entails 
combining  various  services — voice  and  data  transmission 
(including  Internet  access),  video,  cable  television,  and/or  other 
multimedia  broadband  applications — into  a  single  package. 
FMC.  which  is  part  of  this  larger  integration  movement, 
involves  the  offering  of  fixed  and  wireless  in  the  same  service 
package.  FMC  allows  operators  to  have  only  one  core  network 
to  manage  and  one  set  of  services  ct)mmon  to  both  mobile  and 
fixed  users  and  allows  customers  to  have  a  single  access  device 
independent  of  the  network.  At  present,  demand  for  voice  ser- 
vices is  driving  the  integration  of  fixed  and  mobile  services; 
however,  as  mobile  data  evolves  it  will  play  a  greater  role  in  the 
movement  toward  convergence.  FMC  will  present  many  oppor- 
tunities for  telecommunication  services,  but  it  also  will  present 
dilemmas,  most  notably  whether  to  become  an  integrated  con- 
tent provider  or  stay  with  basic  services. 

As  convergence  proceeds,  most  analysts  agree  that  wireless 
will  continue  to  draw  significant  amounts  of  voice  telephony 
trafi'ic  from  wireline,  especially  in  highly  penetrated  markets. 
According  to  one  consulting  group,  by  200.5,  around  16  percent 
of  call  minutes  will  be  made  on  mobile  phones,  compared  with 
just  3  percent  in  1999,  as  mobile  operators  use  innovative  pric- 
ing to  encourage  people  to  use  mobile  phones  as  a  substitute  for 
fixed  phones. 

Consumer  awareness  is  cited  as  a  major  reason  why  FMC  is 
not  yet  ubiquitous.  Unaware  of  progress  in  this  area,  most  users 
have  not  objected  to  receiving  wireless  or  wireline  services 
fioni  different  operators  so  long  as  those  operators  provide  low 
prices  and  high-quality  services.  Analysts  believe  that  operators 
need  to  educate  subscribers  about  the  advantages  of  FMC. 
Some  operators  plan  to  market  the  service  as  a  convenience, 
touting  the  "one-number,  one-point-of-conlaet"  approach  in 
marketing  FMC  services.  Perhaps  the  most  common  approach, 
however,  especially  to  the  price-conscious  consumer  market,  is 
selling  FMC  as  a  packaged  service  that  can  decrease  the  price 
of  the  combined  total  bill. 

Intelligent  Network.s  and  Internet  Access.  To  achieve  con- 
vergence and  as  part  of  a  long-term  strategy  for  achieving 
advanced  intelligent  networks  (AINs),  many  existing  .service 
providers  are  converting  to  IP-based  networks  and  many  new 
operators  are  building  networks  based  entirely  on  the  IP.  Intelli- 
gent networks  allow  seamless  switching  of  wireless  calls  from 
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daia-ready.  iumd-hekl  devices  seeking  access  to  the  Internet  by 
assigning  those  wireless  transmissions  a  specific  IP  address. 
InteUigent  networks  recognize  these  signals  as  a  wireless  call 
and  process  the  call  accordingly.  While  convergence  of  fixed 
and  mobile  networks  does  not  necessarily  involve  IP,  IP  holds 
the  promise  ot  more  efficient  use  of  network  capacity  and  a 
greater  range  of  services,  thus  increasing  revenue  and  reducing 
operating  costs.  Billing  is  simplified,  fixed  and  mobile  net- 
works can  merge  their  marketing  and  sales  efforts,  and  services 
can  be  integrated. 

As  operators  convert  to  IP-based  networks,  increasing  the 
use  of  server-run  as  opposed  to  conventional  switches,  fixed 
and  mobile  networks  will  become  harder  to  distinguish.  Mobile 
transmission  towers  and  fixed  local  exchanges  will  become 
devices  on  a  single  network,  with  both  transmitting  IP  packets 
to  their  destinations.  The  perceived  benefit  of  mobile  intelligent 
networks  lies  in  how  they  shape  the  use  of  mobile  wireless  by 
designing  an  entirely  personal  mobile  service  package  to  suit 
the  customer's  personal  needs. 

For  the  future,  AIN  services  are  considered  vital  to  the  con- 
tinued growth  of  an  operator's  revenue  and  subscriber  base. 
AIN  platforms  are  equally  vital  for  the  number  portability 
needed  to  encourage  competition.  AIN  also  will  help  service 
providers  achieve  further  and  better  segmentation  of  their  cus- 
tomer bases  and  customization  of  their  service  offerings.  Other 
advantages  include  greater  ece)nomies  of  scale,  increased  inter- 
operability, and  the  facilitation  of  mergers  and  alliances.  At 
present,  there  are  only  a  few  intelligent  networks  in  existence, 
and  those  which  are  operational  are  leasing  bandwidth  from 
other  providers. 

Pricing.  The  declining  price  of  wireless  services  has  been  a 
key  driver  of  the  wireless  market.  According  to  a  number  of 
studies,  most  wireless  consumers  base  their  choice  of  a  service 
largely  on  price,  even  when  the  operator  does  not  offer  cutting- 
edge  services.  In  a  l'-)98  study  by  the  Yankee  Group,  42  percent 
of  the  respondents  reported  basing  their  purchase  decisions  on 
the  lowest  price  for  services.  When  nonusers  were  polled  about 
incentives  to  subscribe,  affordable  service  rates  and  free  hand- 
sets were  cited  the  most  frequently.  Among  all  the  pricing 
incentives  presented  in  a  study  by  Strategy  Analytics,  nonusers 
were  most  receptive  to  the  rate  of  10  cents  a  minute.  Many  oper- 
ators are  using  price-oriented  service  plans  termed  "buckets  of 
minutes"  to  attract  customers.  Some  analytic  groups  have  noted 
that  significant  price  reductions  may  be  required  to  sustain  the 
surge  in  usage  seen  to  date  and  to  penetrate  the  next  socioeco- 
nomic layer  of  customers. 

Although  average  PCS  and  cellular  airtime  prices  have 
continued  to  decline  over  the  last  few  years,  the  rate  of  decline 
has  slowed  somewhat.  Some  analysts  predict  that  service 
prices  will  fall  significantly  over  the  next  5  years,  perhaps  as 
much  as  40  percent.  According  to  the  Strategis  Group,  the 
average  price  of  wireless  phone  usage  w.il  fall  from  33  cents 
per  minute  in  1998  to  20  cents  per  minute  in  the  year  2000 
as  mobile  voice  telephony  evolves  toward  commodity-based 
competition. 
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Recently  mandated  demands  on  carriers,  however,  may  slow  | 
the  trend  toward  reduced  prices.  In  1998,  for  example,  wireless  I 
carriers  were  ordered  to  provide  police  with  the  locations  and  1 
telephone  numbers  of  911  callers.  In  addition,  in  1999,  localy 
number  portability  (LNP),  which  allows  consumers  to  keep  the  ; 
same  telephone  number  when  they  switch  carriers,  will  be 
required  for  highly  populated  service  areas  that  request  it.  Such< 
requirements  will  add  to  the  cost  of  providing  wireless  servicest 
and  undoubtedly  will  create  upward  price  pressures. 

Even  though  mobile  data  is  still  in  its  early  stages,  thei 
growth  of  intelligent  networks  already  is  forcing  telecommuni-i 
cations  service  providers  to  reconsider  their  pricing  structures. 
If  mobile  users  are  to  remain  connected  to  the  Internet  for 
extended  periods,  price  structures  must  be  modified  to  avoid; 
discouraging  them  from  going  on-line  when  they  are  mobile. 

One  of  the  main  areas  where  cost  is  often  an  issue  is  inter-j; 
connection  fees,  since  wireless  operators  are  charged  a  fee  to 
access  the  wired  network.  These  fees,  particularly  those, 
charged  for  access  to  the  local  loop,  can  be  very  high.  Some, 
wireless  operators  have  cautioned  that  the  recent  rapid  growths 
in  the  wireless  services  market  may  lead  to  overly  complex, 
pricing  schemes  that  could  confuse  customers  and  hurt  the* 
industry.  Also  of  concern,  according  to  some  officials,  arej 
potentially  overinflated  promises  about  users'  ability  to  access; 
the  Internet  through  new  mobile  phones. 

As  prices  decline  throughout  the  industry,  service  providers, 
will  have  to  differentiate  themselves  by  a  variety  of  other  meth- 
ods, including  voice  quality,  customer  service,  and  features 
such  as  caller  identification  and  voice-activated  dialing. 

Beyond  Voice:  The  Movement  toward  Multimedia  and 
Internet  Access.  As  was  noted  above,  voice  services  wil 
continue  to  drive  the  cellular  and  PCS  market.  However,  tht 
shift  in  fixed  network  traffic  from  voice  to  data  is  expected  tc 
permeate  wireless  communications  over  the  next  to  10  years- 
since  users  want  to  access  high-speed  data  and  multimedia 
applications.  The  use  of  short  messaging  service  (SMS),  a  forn 
of  E-mail  between  wireless  phones,  is  already  available,  and  ir 
the  future,  enhanced  services  (Internet  access  and  E-mail 
increasingly  will  become  the  norm  as  enabling  technologic! 
lead  to  the  development  of  more  .sophisticated  equipment.  Tht\ 
eventual  goal  of  service  providers  is  to  deliver  ubiquitous! 
affordable  wireless  services  to  small,  lightweight  handsets  thaj 
can  handle  voice,  data,  and  video. 

Although  wireless  data  services  are  expected  to  continue  tci 
have  a  low  rate  of  growth  for  another  year  because  of  relativel) 
slow  transmission  speeds  on  existing  networks  and  relativel} 
high  costs,  data  transmission  is  expected  to  constitute  an  ever- 
increasing  portion  of  the  future  wireless  services  market.  Pre  I 
dictions  are  that  the  wireless  data  market  will  grow  rapidly  a." 
access  devices  become  more  prevalent  and  affordable.  Wireles; 
applications  to  query  databases  and  access  E-mail  through  eel ! 
lular  modems  and  phones,  while  not  ubiquitous,  are  available 
Some  industry  observers  predict  that  within  the  next  5  years 
data  transmission  will  account  for  up  to  70  percent  of  wireles.^j 
traffic  (see  Figure  30-4).  Others  note  that  wireless  access  to  th<. 


I 


Intcrnol  will  tbrrc  iho  extinction  oi  aiuilog  systLMiis  except  in 
areas  with  modest  tialTic.  To  meet  this  shift  in  demand,  existing 
operators  are  making  plans  to  evolve  their  networks  toward  30 
services  with  progressively  faster  data  speeds. 

A  notable  event  in  1999  was  Microsoft  Corp.'s  introduction 
of  MSN  Mi)bile,  which  provides  consumers  with  a  variety  of 
wireless  information  services  on  interactive  pagers  and  cellular 
phones.  MSN  Mobile  offers  wireless  information  services  such 
as  news,  sports,  weather,  stock  quotes,  horoscopes,  and  per- 
sonal alerts,  in  conjunction  with  the  launch  of  MSN  Mobile, 
Microsoft  acquired  OmniBrowse  Inc.,  a  wireless  data  services 
company  that  specializes  in  applications  for  wireless  hand-held 
devices.  Also  in  1999,  the  SABRE  Group,  the  airline  reserva- 
tion provider,  along  with  IBM  and  Nokia,  developed  an  interac- 
tive wireless  service  that  allows  travelers  to  adjust  their 
itineraries  and  access  tlight  schedules. 

Much  of  the  technological  development  in  telemetry  has 
focused  on  automatic  meter  reading  and  tracking  vehicles,  and 
there  will  be  continued  growth  in  this  mobile  data  application. 
[The  Yankee  Group  expects  wireless  telemetry  revenues  to  grow 
Ito  more  than  $6.6  billion  by  2004.  Growth  will  be  driven  by  the 
iconvergence  of  wireless,  computing,  and  Internet  technologies 
and  the  need  for  wireless  service  providers  to  diversify  their 
revenue  streams.  LoJack,  the  stolen  vehicle  recovery  provider, 
isays  that  its  wireless  technology  has  enabled  law  enforcement 
'entities  to  recover  30, 000  vehicles  since  its  inception. 

Instant  messaging,  sometimes  referred  to  as  on-line  "buddy 
llists,"  is  used  by  more  than  50  million  PC-based  users  and  is 
becoming  available  to  users  of  hand-held  computers  and  mobile 
phones.  One  analysis  firm  claims  that  in  5  years,  the  interface  to 
most  cell  phones  and  wireless  personal  digital  assistants 
(PDAs)  will  include  a  buddy  list  that  will  transform  the  way 


pco|-)le  communicate  by  replacing  the  number  ol  roulnie  real- 
time two-way  phone  calls. 

Following  is  a  brief  description  of  other  recent  issues  and 
trends  of  note  in  the  wireless  services  industry: 

■  Allcnuitivc  (liMrihiilioii  cluiniicls.  Wireless  services  are  dis- 
tributed through  a  number  of  dillerent  marketing  channels. 
In  the  past,  this  was  done  mainly  through  direct  marketing 
by  service  providers.  Many  carriers  have  opened  retail  spe- 
cialty stores  to  sell  branded  equipment  and  services.  Carriers 
also  distribute  through  alternative  channels,  such  as  elec- 
tronics stores  and  general  retailers  as  well  as  through 
resellers,  agents,  and  third-party  telemarketers.  Wireless  car- 
riers are  expected  to  increase  the  use  of  alternative  distribu- 
tion channels.  In  1998,  carriers'  sales  through  indirect 
channels  totaled  43  percent,  according  to  Cahners  In-Stat. 
and  sales  are  expected  to  increase  to  48  percent  in  the  year 
2000.  Cahners  cited  alternative  distribution  channels  such  as 
catalog  showrooms.  lK)me  office  stores,  warehouse  clubs, 
and  on-line  Internet  Web  sites. 


Chum.  Generally  speaking,  consumers"  satisfaction  with 
wireless  services  remains  high,  but  increased  competition  in 
the  industry  is  leading  consumers  to  comparison  shop  and 
switch  carriers  more  frequently.  In  addition,  as  wireless  carri- 
ers continue  to  develop  their  networks  and  convert  to  digital, 
it  is  inevitable  that  some  customers  will  grow  disenchanted 
with  spotty  coverage  or  surprisingly  high  phone  bills  and  that 
some  will  discontinue  use  or  change  operators.  (Price  was 
reportedly  the  primary  reason  customers  switched  service 
providers.)  Cahners  In-Stat  Group  reports  that  while  more 
than  13  million  new  subscribers  signed  on  for  wireless  ser- 
vices in  1998.  more  than  16  million  customers  either  discon- 
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tinned  service  or  changed  service  providers.  Tola!  annual 
churn  in  the  cellular  and  PCS  market  may  reach  nearly  40 
million  subscribers  by  2002.  A.nalysts  generally  agree  that  the 
future  success  of  many  can  iers  could  be  determined  by  their 
level  of  churn.  As  challengers  to  incumbent  cellular  opera- 
tors, PCS  operators  are  expected  to  benefit  from  high  chum 
rates.  To  combat  churn,  service  providers  are  applying 
longer-tenn  customer-focused  strategies.  Operators  are  using 
network  information  and  relating  it  back  to  the  services  they 
deliver  to  subscribers,  for  example,  compensating  some  cus- 
tomers for  dropped  calls.  Call  assessments  include  analysis 
of  voice  quality,  handoff  failures,  dropped  call  rates,  call  con- 
nectivity, and  blocked  service. 

■  Coverage.  While  the  goal  of  many  service  providers  is  to 
expand  coverage  of  their  networks — in  the  case  of  larger 
operators,  the  goal  is  national  coverage — some  analysts 
claim  that  a  nationwide  footprint  is  not  necessarily  a  prereq- 
uisite for  success.  According  to  Allied  Business  Intelligence 
(ABl),  the  inability  of  a  wireless  carrier  to  offer  a  "one- 
price"  coast-to-coast  wireless  plan  that  includes  free  roam- 
ing and  long-distance  calls  does  not  mean  that  that  carrier 
cannot  be  competitive.  Users  who  work  and  live  locally  and 
do  not  travel  often  still  constitute  the  bulk  of  the  untapped 
wireless  market.  Bell  Atlantic  Mobile,  for  example,  whose 
parent  still  is  trying  to  establish  a  national  footprint,  esti- 
mates that  70  percent  of  its  customers  never  roam.  In  fact. 
Just  over  10  percent  of  cellular  revenues  are  generated  by 
roaming.  Nationwide  PCS  carriers  are  offering  airtime  pack- 
ages with  no  roaming  charges  within  their  networks. 

■  Calling  party  pays  (CPP).  In  the  United  States,  calling 
charges  for  wireless  phone  calls  mainly  have  been  billed  to 
the  recipient  of  a  call.  In  Europe  and  other  parts  of  the  world, 
the  reverse  is  the  case:  It  is  the  calling  party  that  pays  for 
calls  to  mobile  phones.  U.S.  carriers  have  been  monitoring 
the  impact  of  CPP  on  traffic,  and  the  results  have  been 
mixed.  Many  countries  that  use  this  sy.stem  believe  that  CPP 
helps  expand  the  market.  Other  countries,  such  as  Mexico, 
have  discovered  that  the  rollout  of  CPP  has  resulted  in  a 
decline  in  the  number  of  wireline-to-wireless  calls,  although 
some  analysts  believe  that  high  interconnection  rates  may 
play  a  role  in  that  result.  In  1999,  the  FCC  adopted  a  declara- 
tory ruling  and  a  notice  of  proposed  rule  making  to  help 
facilitate  the  introduction  of  CPP  as  an  optional  wireless  ser- 
vice to  U.S.  consumers.  Comments  were  sought  regarding 
the  role  of  the  states  and  the  FCC  in  developing  a  uniform 
notification  requirement. 

■  Digitalization.  While  analog  systems  remain  the  most  perva- 
sive systems  in  the  United  States,  many  are  reaching  capac- 
ity. Conversion  to  digital  technologies  holds  the  promise  of 
greater  spectral  efficiencies  as  well  as  a  range  of  new  appli- 
cations. Digital  features  translate  to  more  revenue  for  carri- 
ers and  a  wider  variety  of  services  for  users.  About  half  of 
worldwide  wireless  subscribers  currently  use  digital  tech- 
nology, although  the  proportion  in  the  United  States  is  closer 
to  one-quarter.  The  number  of  U.S.  subscribers  using  digital 
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technologies  is  expected  to  overtake  the  number  of  analogi 
subscribers  around  2002. 

Fraud  prevention.  The  war  against  fraud  remains  a  notable i 
phenomenon  in  cellular  services.  One  analysis  group  claims 
that  U.S.  wireless  carriers  are  losing  as  much  as  half  a  mil-* 
lion  dollars  a  day,  although  others  question  that  estimate' 
because  the  growing  numbers  of  digital  networks  are  I 
arguably  more  secure  against  fraud  than  are  analog  cellular 
services.  In  addition,  cloning  has  been  reduced  through  the 
use  of  sophi.sticated  antifraud  software.  Nevertheless,  inter-' 
nal  fraud  remains  a  problem,  and  carriers  continue  to  look 
for  innovative  ways  to  reduce  it. 

Imliistry  consolidation.  As  is  the  case  in  the  wireline  indus-; 
try — with  the  mergers  of  AT&T  and  TCI,  SBC  Communica-  ;; 
tions  and  Ameritech,  and  Bell  Atlantic  and  GTE—  ' 
consolidation  is  occuning  rapidly  in  the  cellular  services 
industry  as  major  players  ally.  Market  share  growth  and  the 
need  to  combine  to  become  more  efficient  and  generate  funds 
for  the  tremendous  capital  costs  required  are  two  primary  rea-  j 
sons.  Mergers  and  joint  ventures  are  often  the  fastest  way  tc' 
expand  into  new  markets  and  cut  costs  by  eliminating  over  ' 
lapping  operations.  Some  new  market  entrants  are  simultane  i 
ously  building  their  own  networks  and  buying  otheij 
companies  to  gain  immediate  access  to  customers.  Perhaps 
the  most  notable  merger  in  1999  was  the  Vodafone  Group's 
.$77  billion  purchase  of  AirTouch  Communications.  Tha 
merger  created  the  world's  largest  wireless  company,  wit! 
more  than  29  million  customers  in  23  countries.  Vodafone, 
AirTouch  and  Bell  Atlantic  reportedly  plan  to  craft  a  coast-to 
coast  U.S.  wireless  network.  Other  examples  include  thti 
merger  of  US  West  Wireless  and  Touch  America  and  MCIW'sl 
acquisition  of  Wireless  One.  This  trend  also  is  occurring  glob^i 
ally,  but  in  the  future  wireless  carriers  probably  will  establisf 
partnerships  through  strategic  alliances  rather  than  through 
traditional  formal  joint  ventures. 

License  auctions.  In  1993,  the  FCC  announced  plans  to  auc  | 
tion  parts  of  the  1.8-  to  1 .9-gigahertz  (GHz)  spectrum 
divided  into  six  segments,  called  blocks,  for  PCS  services. 
Blocks  A  and  B  were  designed  for  the  ?  I  major  trading  areas 
(MTAs),  which  included  multiple  cities  or  states.  The, 
remaining  blocks  were  allocated  to  the  basic  trading  areasi 
(BTAs),  each  of  which  included  only  one  metropolitan  area.^ 
Blocks  A  through  C  were  allocated  30  MHz,  and  blocks  L 
through  F  were  allocated  10  MHz  each.  The  auctioning  ot  ( 
new  licenses  by  the  FCC  over  the  last  few  years  haf;  ' 
increased  competition  and  helped  bring  about  the  cunenii  /] 
boom  in  wireless  services.  Some  participants,  however,  have.[ 
fallen  by  the  wayside.  Of  the  493  C-Block  licenses  auc-,  : 
tioned,  more  than  half  were  returned  to  be  reauctioned  ir, 
1999. 

Number  portability.  Number  portability — the  ability  tci 
retain  a  phone  number  after  changing  service  providers — is  : 
a  prominent  goal  of  the  wireless  industry.  It  is  a  requiremen 
of  the  Telecommunications  Act  of  1996  to  enable  customer; 
to  keep  their  existing  phone  numbers  after  switching  fron 


one  local  Iclcplioiic  company  to  another.  Number  portability 
is  seen  as  essential  by  wireless  carriers  if  they  are  to  achieve 
convergence  or  compete  head  to  head  with  wireline  carriers 
j     for  local  exchange  customers. 

Prepaid  services.  Prepaid  wireless  services  are  services  that 
are  purchased  in  advance  of  their  use  and  do  not  require  a 
service  contract  with  a  wireless  provider.  Prepaid  services 
are  being  mass-marketed  by  most  service  providers,  with 
notable  success.  Prepaid  appeals  to  segments  of  the  market 
that  otherwise  are  not  eligible  for  or  do  not  want  an  open- 
ended  or  monthly  contract  and  are  willing  to  pay  substan- 
tially higher  rates  per  minute  of  airtime  for  the  freedom  of 
not  being  tied  down.  Prepaid  service  offerings  also  cut  down 
on  fraud  and  bad  debt  and  relieve  the  operator  of  the  need  to 
do  expensive  credit  checks.  U.S.  carriers,  observing  the  suc- 
cessful experience  of  other  countries  with  prepaid,  no  doubt 
noted  that  in  less  than  2  years  prepaid  showed  170  percent 
growth  worldwide  and  represented  one-third  of  all  cellular 
subscriptions  in  western  Europe.  Foreign  network  operators 
j  found  that  not  only  were  costs  of  acquisition  and  operational 
'  costs  low  with  prepaid,  there  was  no  billing  or  debt  collec- 
!  tion  to  worry  about,  and  prepaid  users  generally  made  twice 
i  as  many  calls.  Prepaid  also  opened  up  entirely  new  market 
segments  and  lines  of  distribution.  Prepaid  is  less  widely 
used  in  the  United  States,  but  the  Yankee  Group  predicts  that 
the  number  of  prepaid  users  in  the  United  States  will  grow 
from  3.5  percent  of  all  wireless  subscribers  in  1998  to  22 
percent  in  2003. 

Global  Market  Trends 

The  international  wireless  communications  sector  took  on  an 
aided  dimension  in  1999  as  manufacturers  and  operators  began 
()  position  themselves  for  the  evolution  to  the  next-generation,  or 
^(i.  wireless  systems  beginning  in  2001.  The  industry  has  con- 
liiLied  to  experience  extraordinary  growth  globally,  suipassing 
million  subscribers  at  the  end  of  1998  and  approaching  350 
iiillion  by  mid- 1999.  Incumbent  players  are  investing  in  their 
ictworks  to  add  high-speed  data  capabilities  and  improve  quality, 
■i>\erage,  and  capacity.  In  addition,  new  3G  licenses  contem- 
ilaled  over  the  next  several  years  will  act  as  a  market  catalyst. 

The  ITU.  a  treaty  organization  of  the  United  Nations,  is 
cordinating  the  worldwide  process  to  establish  global  3G 
vireless  standards  though  a  project  dubbed  International 
vlobile  Telecommunications-2000  (IMT-2000).  The  ITU's 
;oal  is  to  establish  new  standards  that  will  allow  global  roaming 
Use  outside  the  user's  home  service  area),  high-speed  data  and 
niernet  access,  full-tnotion  video,  and  other  sophisticated 
nultimedia  .services.  The  ITU  was  scheduled  to  complete  its 
iiial  recommendation  on  a  set  of  standards  by  December  1999. 

Although  it  appeared  that  the  3G  process  might  be  delayed 
'Ccause  of  disputes  over  standards  and  intellectual  property,  in 
■cbruary  1999,  the  TransAtlantic  Business  Dialogue  (TABD) 
roke  the  lengthy  impasse  on  3G  standards  by  fashioning  a  mul- 
(  iple  standards  compromise  that  subsequently  was  used  by  the 
TU  as  the  basis  for  its  3G  standard.  The  resolution  of  outstand- 


ing intellectual  property  disputes  further  set  the  stage  for  the  res- 
olution ol  the  issue  to  everyone's  (manufacturers  and  operators) 
satisfaction.  A  group  including  European,  North  American. 
Asia-Paeitlc  region,  and  other  operators,  whose  current  share  of 
the  global  wireless  telecommunications  services  market  is  near 
90  percent,  then  developed  an  Operators'  Harmonization  Group 
(OHG)  agreement  in  June  1999.  That  agreement  established  the 
technical  framework  for  interoperability  between  the  various  air 
interfaces  and  the  two  wireless  core  networks  in  use  today  and 
subsequently  was  accepted  by  the  ITU.  Con.sequently,  the  forth- 
coming ITU  standards  will  provide  the  technical  capability  for 
extensive  roaming  anangements  between  new  3G  and  existing 
second-generation  (2G)  operators. 

In  December  1998,  the  European  Council  of  Ministers  and 
the  European  Parliament  adopted  a  Common  Position  and 
Decision  that  mandated  that  licensing  proces.ses  move  forward 
immediately  for  3G  services.  It  specified  that  "'E.C.  Member 
States  shall  adopt  an  authorization  system  for  UMTS  by  Janu- 
ary 1.  2000  and  allow  the  introduction  of  UMTS  services  by 
1/1/2002"  (with  the  possibility  of  a  I -year  extension).  Finland, 
the  sole  EU  member  state  (and  any  country  in  any  region)  to 
have  licensed  3G  systems  as  of  September  1999.  selected  four 
3G  service  licensees  in  March  1999.  Japan  and  several  EU 
member  states  planned  to  begin  issuing  licenses  to  operators 
late  in  1999.  although  the  systems  will  not  be  deployed  com- 
mercially until  2001-2002.  Some  50  3G  licenses  are  expected 
to  be  auctioned  between  1999  and  2000. 

In  the  I99()s.  the  benefits  of  cellular  telephony — mobility, 
usability,  and.  more  recently,  affordability — made  cellular  at- 
tractive to  consumers  in  developed  countries  and  an  urgent 
requirement  in  many  developing  countries.  The  degree  to  which 
wireless  has  developed  in  different  regions  of  the  world  depends 
largely  on  factors  such  as  level  of  economic  development, 
income  distribution,  cost  of  entry,  affordability.  free  market  ori- 
entation, and  effectiveness  of  distribution  systems.  Wireless  cov- 
erage is  approaching  ubiquity  in  developed  countries,  with  most 
nations  having  an  array  of  as  many  as  nine  competing  networks. 
In  developing  countries,  wireless  technology  is  increasingly  a 
substitute  for  wireline  networks  as  developers  have  come  to  rec- 
ognize that  wireless  networks  are  often  less  expensive  to  con- 
struct and  operate  than  are  traditional  landline  networks  and  can 
be  brought  to  market  in  one-third  the  time.  The  auctioning  of 
licenses  has  become  increasingly  prevalent  as  digital  technolo- 
gies have  provided  foreign  governments  and  regulators  with  an 
opportunity  to  create  competition  in  line  with  the  prevailing 
political  trend  toward  a  more  open  environment  in  telecommu- 
nications services.  This  in  turn  provides  a  better  deal  for  users 
and  attracts  potential  foreign  investors  to  the  country. 

The  year  1998  ended  with  some  308  million  cellular  sub- 
scribers worldwide,  an  increase  of  nearly  100  million,  bringing 
worldwide  penetration  to  5.8  percent,  up  from  3.9  percent  at  the 
end  of  1997  (see  Figure  30-5).  Strong  growth  of  about  68  per- 
cent enabled  western  Europe  to  surpass  Asia  (excluding  Japan) 
and  North  America  as  the  largest  regional  market,  with  about  3 1 
percent  of  the  world's  subscribers.  The  number  of  subscribers 
in  the  Asia-Pacific  region  continued  to  grow  rapidly,  up  about 
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31  million  to  more  than  106  million,  ending  that  year  w  ith  34 
percent  ot  the  world  total.  North  American  subscribers  were  up 
about  25  peicent  to  nearly  75  million  and  accounted  for  about 
24  percent  of  the  world  total.  Though  starting  from  a  much 
smaller  basis.  Latin  America  experienced  strong  growth  of  73 
percent  in  I99S,  accounting  for  about  6  percent  of  the  world 
total.  Africa  and  the  Middle  East  had  a  combined  total  of  about 
6.7  million,  or  about  2.3  percent  of  the  world's  subscriliers  (see 
Table  30-5).  Many  forecasters  expect  the  number  of  wireless 
subscribers  to  exceed  500  million  in  the  year  2000,  and  some 
believe  that  there  will  be  I  billion  subscribers  by  2003  or  2004 
(see  Figure  30-6). 

Of  the  more  than  300  million  wireless  handsets  in  service 
worldwide  at  the  beginning  of  1999,  about  50  percent  of  users 
subscribed  to  analog  services  (mainly  AMPS),  and  the  remain- 
der were  digital  (or  dual-mode)  users.  The  majority  (74  percent) 
of  digital  subscribers  are  Global  System  for  Mobile  (GSM) 


TABLE  30-5:    Cellular  Subscribers  by  World  Region 


Region 

1997' 

1998' 

Percent  Change 

Percent  of  Total 

Western  Europe 

56.77 

95.64 

68.5 

30.9 

Eastern  Europe 

3.88 

7.69 

98.2 

2.5 

IVliddle  East 

3.30 

4.38 

32.7 

1.5 

Africa 

1.85 

2.35 

27.0 

0.8 

North  America 

59.36 

74.46 

25.4 

24.1 

Latin  America 

10.27 

17.79 

73.2 

5.7 

Asia-Pacific  region 

74.40 

106.62 

43.3 

34.5 

Total 

209.83 

308.93 

47.2 

'  IVIillions  of  stibscribers  at  end  of  year. 
Source;  Kagan  World  Media,  Ltd. 
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handset  users.  However,  the  share  of  analog  is  expected  tcj 
decline  markedly  to  about  20  percent  worldwide  by  2002. 

The  global  value  of  the  wireless  services  market  in  1998  wa.y 
estimated  at  more  than  $125  billion,  and  .some  analysts  projec,' 
that  it  will  reach  $275  billion  by  2001.  According  to  Analysysi 
mobile  communications  revenues  will  reach  $420  billion  ir^ 
2005  and  grow  a  further  47  percent  to  nearly  $620  billion  by 


The  vast  majority  of  wireless  subscribers  are  cellular  users: 
although  PCS  has  continued  to  experience  remarkable  growtli 
levels,  with  the  number  of  global  subscribers  increasing  80  per] 
cent  from  14  million  at  the  end  of  1997  to  more  than  25  millioi. 
at  the  end  of  1998.  PCS  subscribership  is  projected  to  reach  151 
million  worldwide  by  200 1 .  .  j 

The  year  1998  ushered  in  new  advances  in  hemispherir 
roaming.  BellSouth  International's  roaming  and  clearinghou,S(, 
operation.  International  Wireless  Services,  for  example,  begai; 
offering  telecommunications  carriers  in  the  Americas  hemi,, 
spheric  roaming,  connecting  wireless  carriers  in  South  Americ; 
and  Central  America  to  one  another  and  to  carriers  in  Nortl 
America.  France  Telecom  and  Deutsche  Telekom  plan  to  offe' 
wireless  roaming  between  Europe  and  North  America.  Tho,si- 
companies  plan  to  open  the  service  to  all  GSM  operators.  Whih'' 
dual-band  handsets  have  been  in  service  for  some  time,  nev, 
triband  handsets  allow  users  to  access  or  roam  on  up  to  thret. 
different  frequencies.  The  Inst  '"world  phone"  affording  acces, 
to  GSM  900/ 1 800/ 1 900  appeared  on  the  market  in  1 999. 

Latin  America.  According  to  the  Strategis  Group,  cellula 
and  PCS  markets  throughout  Latin  America  will  achievi 
impressive  growth  over  the  next  5  years  despite  uncertainty  iij 
Latin  American  economies.  Privatization  and  liberalization  proj 
grams  are  boosting  wireless  growth  in  Central  America  mv 
South  America.  Other  market  drivers  include  the  low  cost  O' 
development  relative  to  wireline  and  the  introduction  of  CPl' 
and  prepaid  services.  The  Latin  American  cellular  market  ij 


lorocast  lo  grow  at  i\  compound  amuial  growth  rate  (CAGR) 
of  40  to  45  pcrcLMit  in  the  2()()()-2()()2  period,  oiitperi'orniing 
growth  in  the  wired  network.  Various  assessments  predict  that 
wireless  subscribership  in  Latin  America  will  grow  from 
around  18  million  in  1998  to  as  many  as  55  million  in  2002.  A 
study  by  Baskerville  Communications  in  1999  estimated  that 
more  than  71  million  mobile  lines  will  be  in  service  in  Latin 
America  by  2007,  when  revenues  will  reach  more  than  $81  bil- 
lion. A  number  of  principal  U.,S.  wireless  companies  participate 
actively  in  the  Latin  American  market. 

Brazil  is  clearly  the  premier  market  in  the  region.  The  wire- 
less market  in  Brazil  exploded  in  1998,  as  was  evidenced  by  the 
more  than  1  million  cellular  customers  added  in  less  than  8 
months  in  that  year,  with  even  stronger  growth  predicted  for 
1999.  In  the  cellular  market  alone,  the  government  expected  2.9 
inillion  new  lines  to  be  contracted  for  installation  in  1999, 
drawing  foreign  suppliers  lo  manufacture  in-country. 

Mexico  also  is  considered  one  of  the  region's  most  promis- 
ing markets.  Over  the  last  2  years.  Mexico's  new  regulatory 
authority  has  moved  aggressively  to  auction  spectrum,  intro- 
Iduce  competition  in  new  sectors,  and  license  new  technologies. 
The  auctioning  of  PCS  licenses  in  nine  regions  of  Mexico  was 
completed  in  May  1998.  The  number  of  cellular//PCS  sub- 
scribers in  that  country  is  expected  to  increase  about  42  percent 
Iby  the  year  2000. 

Venezuela  and  Chile  also  posted  above-average  growth  in 
1998.  In  March  1998,  Chile  became  one  of  the  first  Latin  Ameri- 
ican  countries  to  launch  PCS  services,  and  after  a  number  of 
delays,  Argentina  auctioned  PCS  licenses  in  mid- 1 999.  Some 
smaller  Latin  American  markets — notably.  El  Salvador,  Panama, 
Paraguay,  and  Bolivia — performed  remarkably  well. 

As  was  noted  above,  prepaid  systems,  deregulation,  and,  in 
Mime  areas,  CPP  have  accelerated  growth  in  much  of  Latin 
America.  Only  3  years  after  its  introduction,  prepaid  cellular/ 
PCS  was  generating  more  than  25  percent  of  new  Latin  Ameri- 
can subscribers,  and  the  Strategis  Group  forecasts  that  by  2005, 
\M)-thirds  of  all  new  cellular/PCS  subscribers  in  that  region 
v\  ill  sign  up  through  prepaid  plans.  Wireless  prices  are  dropping 
n  the  Latin  American  market,  and  by  lowering  the  effective 
.'ost  of  cellular  and  providing  for  usage  and  spending  Hexibility, 
"iiepaid  service  in  most  markets  is  expanding  the  addressable 
iiarket. 

Time  Division  Multiple  Access  (TDMA)  digital  technology 
las  benefited  the  most  from  the  upgrading  of  analog  AMPS  net- 
vorks  and  buildout  of  new  systems  throughout  the  region.  Code 
)i vision  Multiple  Access  (CDMA)  1900  subscribership  grew 
20  percent  to  reach  124,000  at  the  end  of  1998.  The  Global 
dobile  Suppliers  Association  predicts  that  there  will  be  at  least 
me  GSM  operator  in  every  country  in  Latin  America  within  2 
ears.  The  Strategis  Group  projects  that  60  percent  of  the  sub- 
criber  base  in  Latin  America  will  use  GSM  or  TDMA  and  that 
inst  of  the  remainder  will  use  CDMA. 

ksia-Pacific  Region.  Subscriber  levels  in  the  Asia-Pacific 
.'gion  grew  from  75  million  at  the  end  of  1997  to  106  million  at 
ie  end  of  1998.  That  region  (including  Japan)  accounted  for 


more  than  one-third  of  the  world's  1998  subscriber  base. 
Hmerging  markets  in  the  Pacific  Rim  have  abundant  popula- 
tions and  low  telephone  densities,  making  them  highly  attrac- 
tive markets  lor  wireless  .services.  Some  analysts  have  forecast 
that  that  region  may  have  more  than  200  million  subscribers  by 
2002,  for  a  regional  penetration  rale  of  about  6.5  percent, 
although  this  will  vary  significantly  by  country.  Cellular  service 
revenues  for  the  Asia-Pacific  region  exceeded  $60  billion  in 
1998  and  are  projected  to  exceed  $100  billion  by  2001. 

The  Asia-Pacific  region,  however,  is  tar  from  monolithic. 
While  China's  market  has  been  burgeoning  and  seemed  rela- 
tively unscathed  by  the  regional  economic  downturn  in  1998, 
currency  woes  have  caused  southeast  Asian  nations  such  as 
Thailand  to  reevaluate  their  wireless  network  development 
plans.  Wireless  licensing  procedures  have  run  the  gamut  from 
no  public  tendering  to  spectrum  auctions.  Ownership  stipula- 
tions on  operating  entities  al.so  differ  throughout  the  region, 
ranging  from  complete  state  ownership  to  total  foreign  control, 
with  varying  degrees  in  between.  .lapan  and  China  account  for 
63  percent  of  the  regional  market  and  are  expected  to  remain 
the  largest  markets  in  the  region,  with  China  poised  to  overtake 
Japan's  lead  in  terms  of  total  subscribers. 

The  most  spectacular  growth  in  the  region  occurred  in  Japan, 
where  cellular  subscriber  totals  rose  133  percent  to  nearly  50 
million  in  mid- 1999,  in  large  part  reflecting  falling  service 
prices  and  enhanced  services  such  as  SMS  and  E-mail.  The  vast 
majority  of  subscribers — nearly  90  percent — are  cellular  users, 
and  the  remainder  are  users  of  Personal  Handyphone  System 
(PHS),  an  affordable  but  less  functional  service  whose  popular- 
ity has  waned  for  the  last  2  years.  Japan's  last  remaining  opera- 
tor accepting  applications  for  analog  cellular  service  ceased 
issuing  new  analog  accounts  in  August  1999.  The  Japanese 
market  is  set  for  spectacular  growth  as  3G  comes  to  the  fore. 
The  Japanese  carrier  NTT  DoCoMo  will  initiate  nationwide 
IMT-20()()  service  with  high-speed  data  and  video  capabilities 
in  Tokyo,  Osaka,  and  Nagoya  by  2001,  with  nationwide  service 
scheduled  for  2003. 

Growth  in  China's  wireless  market  is  expected  to  remain 
strong.  China  grew  from  14.4  million  subscribers  to  24.9  mil- 
lion in  1998,  and  a  number  of  analysts  claim  that  that  country 
will  have  45  million  subscribers  by  2001.  In  anticipation  of 
future  growth,  China's  Ministry  of  Information  Industry  added 
an  extra  digit  to  mobile  numbers  to  increase  the  cellular  num- 
bering system  capacity  to  500  million  numbers.  Chinese  offi- 
cials have  made  a  commitment  to  open  that  country's  wireless 
markets  to  nearly  50  percent  foreign  ownership.  This  move  was 
taken  in  part  to  pave  the  way  for  membership  in  the  WTO. 
There  is  speculation  that  China's  existing  operators — China 
Telecom  and  China  Unicom — may  have  addidonal  competition 
in  the  near  future  when  new  wireless  licenses  are  issued  in  the 
year  2000. 

In  India,  the  cellular  industry  all  but  ran  aground  in  1998,  run- 
ning up  losses  of  over  $600  million.  This  was  due  mainly  to 
licen,se  fees  charged  by  India's  Department  of  Telecommunica- 
tion (DoT)  that  were  way  out  of  proportion  to  revenues.  Cellular 
operators  also  pay  DoT  retail  access  charges  for  mobile-to-fixed 
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line  calls,  and  for  some  operators  this  amounts  to  half  the  amount 
invoiced  to  mobile  suhscribers. 

All  countries  in  the  Asia-Pacitlc  region  with  the  exception  of 
a  handful  of  smaller  nations  have  at  least  three  licensed  wireless 
operators.  Uncertainties  in  regard  to  continued  growth  include 
the  residual  economic  impact  of  the  Asian  monetary  crisis. 
South  Korea,  which  scaled  back  its  development  plans  sharply 
in  1997.  began  to  increase  expenditures  in  1998.  and  the  num- 
ber of  subscribers  doubled  from  6.6  million  to  1 3.9  million.  Tai- 
wan was  the  fastest-grtwing  market  (133  percent)  in  1998.  with 
3..'S  million  users  as  opposed  to  \  .5  million  in  1997. 

Europe.  The  remarkable  growth  of  the  wireless  market  in 
western  Europe  is  expected  to  continue,  with  some  studies 
claiming  that  sales  and  penetration  levels  will  grow  an  average 
of  10  percent  a  year  over  the  next  3  years.  Subscribership  in  the 
region  grew  more  than  68  percent,  rising  from  about  .S6  million 
at  the  end  of  1997  to  about  95  million  at  the  end  of  1998,  result- 
ing in  an  average  penetration  level  of  more  than  21  percent. 
Total  subscribers  in  western  Europe  are  projected  by  Global 
Mobile  to  reach  108  million  by  2()()()  and  158  million  by  2004. 
Other  analysts  piedict  that  overall  wireless  penetration  in  west- 
ern Europe  will  exceed  27  percent  by  2001.  with  some  project- 
ing over  40  percent  by  2006.  New  wireless  licenses,  declines  in 
service  prices  in  some  coiuitries  resulting  from  increased  com- 
petition, and  the  increased  availability  of  dual-band  (GSM  900 
and  DCS  1X00)  handsets  will  continue  to  propel  the  market. 
The  growing  migration  of  voice  traffic  from  fixed  networks  to 
cellular/PCS  networks  and  the  increased  revenues  generated  by 
wireless  data  and  value-added  services  are  also  among  the  rea- 
sons cited  lor  the  increase.  Prepaid  services  also  have  had  a  sig- 
nificant impact  on  the  market,  with  more  than  40  percent  of  all 
suhscribers  on  a  prepaid  basis  at  the  end  of  1998. 

The  western  European  cellular  services  market  was  esti- 
mated to  be  worth  about  $42  billion  at  the  end  of  1998  and  is 
forecast  to  grow  at  a  CAGR  of  more  than  10  percent  over  the 
next  5  years,  reaching  about  billion  in  revenues  by  2004. 
As  new  licenses  have  been  awarded  throughout  the  region, 
increased  competition  has  increased  pressure  on  incumbent 
operators.  Third  and  fourth  mobile  licenses  were  awarded  by 
the  end  of  1998  in  most  European  countries,  with  many  new 
entrants  launching  services  in  the  last  quarter  of  1998  and  the 
first  quarter  of  1999.  Prices  are  expected  to  decrease  markedly, 
dropping  up  to  10  percent  per  year  on  average  in  most  coun- 
tries, because  of  increased  competition.  It  is  assumed  that  3G 
wireless  will  not  have  a  significant  impact  until  at  least  2002 
and  even  later  in  some  countries.  Nonetheless,  many  incumbent 
operators  already  are  contracting  with  vendors  for  technology 
to  give  them  high-speed  data  capability. 

The  four  largest  markets  in  the  region — Italy.  Germany. 
France,  and  the  United  Kingdom — accounted  for  about  two- 
thirds  of  total  regional  growth.  Italy  had  the  highest  growth  rate 
in  western  Europe,  adding  more  than  8  mi'.lion  new  subscribers 
in  1998  for  a  total  of  more  than  20  million  users,  and  was  pro- 
jected to  reach  27  million  subscriliers  by  the  end  of  1999.  Italy 
launched  a  third  operator  in  1998  and  planned  to  award  a  fourth 
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operating  license  in  1999.  Italy  s  wireless  growth  is  attributed]  1 
in  large  part  to  attractive  pricing.  Italy  reportedly  offers  the  least]  ' 
expensive  wireless  service;  at  less  than  $0. 16  per  minute,  this  isi  i ' 
.S4  percent  below  the  average  for  Europe.  Germany  increased! 
its  subscriber  levels  from  8.3  million  to  13.8  million,  and  the'  if 
United  Kingdom  effectively  used  prepaid  to  expand  its  markelj  f 
,33  percent  to  over  13  million.  Other  countries  also  showedi  i 
notable  growth.  Greece,  for  example,  more  than  doubled  sub-i  ;  i 
scribership  in  1998,  as  did  the  Netherlands,  Portugal,  and'  j 
Turkey.  For  some  time,  Finland  has  been  a  vanguard  country  foii  ii 
wireless  penetration:  however,  analysts  generally  agree  that  the  s 
boom  in  dual-band  mobile  phone  sales  could  slow  markedly  in:  : } 
the  year  2000  because  about  60  percent  of  that  country's  popu- 
lation now  owns  at  least  one  mobile  phone.  Faster  networks  and-  rf 
the  emergence  of  the  wireless  Internet  could  help  fuel  the  mar-r  ii 
ket  in  the  future. 

Despite  efforts  by  the  European  Commission,  rates  of  flxeo  i 
to  mobile  calls  throughout  the  region  vary  markedly.  Many  net-  \ 
work  operators  in  Europe  had  a  good  revenue  year  in  1998f 
Total  revenue  in  western  Europe  was  estimated  at  $33.2  billior^i 
in  1998.  and  some  analysts  project  that  that  market  will  b6  i  f| 
worth  $84  billion  in  2003.  A  report  from  the  Strategis  Groufi  .  i 
finds  that  while  European  wireless  operators  earn  reasonabljj  va 
high  revenues  per  customer  and  have  low  chum,  they  also  incujj  i  m 
high  operating  expenses  per  customer,  resulting  in  lower  operii 
ating  margins  in  Europe  than  in  the  LInited  States.  The  Strategiy  , 
Group  estimates  that  wireless  margins  in  Europe  are  less  thanj 
40  percent,  while  in  the  United  States,  margins  were  about  A'A  \  S 
percent  in  1998.  According  to  Global  Mobile,  the  average  Eurod  i  k 
pean  mobile  user  generated  about  $41  per  month  in  revenue  in  ih 
1998.  ranging  from  $69  per  month  in  the  Netherlands  to  abou,  1  j 
$20  per  month  in  Luxembourg.  .i 

International  Data  Corporation  (IDC)  predicts  that  averag(  '  r 
revenue  per  user  ( ARPU)  in  western  Europe  will  decrease  at  ad  :  -ii 
annual  rate  of  .3.6  percent  over  the  next  3  years:  however,  prictj  in; 
declines  soon  will  be  mitigated  by  increasing  revenue  from  , -3 
wireless  data  and  value-added  services  in  that  period.  IDO  , 
expects  the  total  number  of  mobile  data  subscribers  to  grovj' 
from  around  2  percent  of  the  total  GSM  subscriber  base  to  V:,  ij 
percent  at  the  end  of  the  3-year  period.  The  main  growth  i  Jflt 
expected  to  start  toward  the  end  of  200 1 .  fueled  by  the  launch  0  1  ^ 
General  Packet  Radio  Service  (GPRS)  toward  the  end  of  th(  |f 
year  2000  in  the  most  developed  GSM  markets.  ^  -\ 

Some  industry  observers  believe  that  the  future  use  of  wire-  ;■ 
less  throughout  the  world  can  be  predicted  by  looking  at  what  ii  >  j 
happening  in  Europe  today.  Subscribers  there  are  using  thei«  \  -\ 
phones  to  pay  bills,  conduct  banking,  and  schedule  travel.  B>  J 
early  in  the  next  decade,  one  in  four  Europeans  is  expected  td  i  t| 
own  a  mobile  phone.  The  British  company  Strategy  AnalytiCj  Ui 
claims  that  47  percent  of  European  households  already  havtj  'j  ^| 
more  than  one  cell  phone,  while  12  percent  have  three  or  more  ' 

The  wireless  services  market  in  central  and  eastern  Europf!  1  j 
(CEE)  grew  markedly  in  1998 — many  CEE  markets  experii  5  < 
enced  triple-digit  growth  rates  in  that  year — as  competition  ani  ,j 
digital  networks  expanded.  The  number  of  cellular  subscriber 
in  the  13  largest  CEE  countries  more  than  doubled  to  7.3  mil 


lion,  reaching  2.3  pcivcnl  ot  lhat  region's  population.  CEE'.s 
wireless  market  entered  an  era  of  fierce  competition  propelled 
by  the  new  digital  standards  (GSM  900  and  !X\S  1800). 

In  recent  years,  the  region's  largest  growth  markets  were 
Polanii.  Hungary,  and  the  Czech  Republic,  while  Romania,  Bul- 
garia, and  Yugoslavia  recorded  the  fastest  rates  of  growth,  but 
from  a  lower  base.  Russia's  marked  cellular  slowdown  must  be 
viewed  in  light  of  the  econt)mic  slowdown  there  in  the  second 
half  of  1998.  Kagan  World  Media  anticipates  that  the  CEE  cel- 
lular market  will  explode  within  the  next  10  years,  with  an  esti- 
mated 7.^.2  million  mobile  phone  users  by  2008.  representing 
10- fold  growth. 

Average  monthly  revenue  per  subscriber  in  CEE  markets 
ranges  from  .$66  a  month  in  Slovakia  to  $290  a  month  in  Rus- 
sia. Russia  continues  to  report  the  highest  monthly  revenue  per 
subscriber,  although  the  economic  problems  caused  the  ARPU 
to  drop  in  1998. 

Africa  and  the  Middle  East.  The  use  of  wireless  telephony  is 
extremely  popular  in  Africa;  in  fact,  cellular  service  has  become 
so  popular  in  some  African  countries  that  it  sometimes  is  diitl- 
cult  to  make  or  receive  cellular  calls  because  of  network  conges- 
tion. Africa  was  estimated  to  have  about  2.4  million  cellular 
users  at  the  end  of  1998.  African  nations  realize  the  need  for 
communications  capabilities  to  expand  their  economies.  There 
is  a  movement  toward  liberalization  in  various  countries  as  well 
as  increasing  private  sector  participalitm.  and  most  countries  in 
Africa  now  have  multiple  operators.  In  countries  where  they  are 
oftered,  prepaid  packages  have  been  effective  in  driving  market 
growth.  While  Africa  has  many  analog  networks,  digitalization 
is  taking  hold  and  digital  networks  are  growing  in  number.  GSM 
has  become  the  dominant  mobile  technology. 

Companies  pursuing  wueless  opportunities  in  Africa  have 
liad  to  face  a  number  of  disappointments.  Economic  stagnation, 
political  unrest,  and  corrupt  bureaucracies  have  hampered 
progress,  and  in  many  countries  there  is  an  unstable  or  confusing 
regulatory  climate.  With  the  exception  of  South  Africa,  handsets 
Lisually  are  not  subsidized  as  they  are  elsewhere,  and  the  cost  of 
a  basic  handset  can  run  as  high  as  $1,000  or  more  in  many 
African  countries.  In  addition,  getting  equipment  through  cus- 
toms can  be  difficult,  and  power  sources  are  not  always  reliable. 

The  Middle  East,  which  added  more  than  I  million  sub- 
scribers in  1998.  had  about  4.3  million  users  at  the  end  of  that 
\ear.  That  region  has  had  selected  successes  in  wireless.  Just  as 
South  Africa  dominates  the  African  continent.  Israel  dominates 
wireless  subscribership  in  the  Middle  East.  With  .^7  percent  of 
the  regions  subscribers,  Israel  was  projected  to  have  spent  an 
estimated  $1  billion  to  set  up  its  third  mobile  phone  network  in 
1998.  The  New  Territories  of  Palestine  are  also  planning  to 
establish  a  wireless  network. 

The  Arabian  Gulf  states  have  invested  enormous  sums  in 
developing  their  telecommunications  infrastructures  over  the 
last  decade,  and  mobile  communications  has  played  a  leading 
role  in  this  investment  program.  The  average  level  of  monthly 
traffic  per  subscriber  is  significantly  higher — almost  three 
times  larger — than  the  average  for  western  Europe.  The  largest 


single  market  in  the  Gull  states  is  Saudi  Arabia,  which  has 
nearly  half  a  million  subscribers. 

Although  a  monopoly  operator  is  still  the  regional  norm,  this 
is  changing  gradually,  and  there  are  likely  to  be  major  steps 
toward  a  more  competitive  environment  over  the  next  2  or  3 
years.  Eor  example,  Saudi  Arabia's  national  telephone  operator, 
STC,  was  privatized  in  May  1998,  although  the  government 
still  retains  all  the  shares. 

Linda  Astor  and  Richard  Paddock,  LI  S.  Department  of  ( om- 
merce.  Office  of  Telecommunications,  (202)  482-4466.  Sep- 
tember 1999. 
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Telecommunications  and 
Navigation  Equipment 

INDUSTRY  DEFINITION  This  chapter  covers  network  equipment, 
which  includes  switching  and  transmission  equipment;  customer  premises 
equipment  that  can  be  attached  to  a  telephone  network,  such  as  telephones, 
answering  machines,  and  fax  machines;  fiber  optics,  including  optical  fiber 
and  fiber-optic  cable;  wireless  communications  equipment,  including  cellu- 
lar, paging,  and  personal  communications  systems;  and  satellite  communi- 
cations systems,  including  communications  satellites  and  related  ground 
equipment.  Search  and  navigation  equipment,  which  covers  radar  and  sonar 
systems,  and  surveillance  equipment  also  are  included.  The  chapter  omits 
radio  and  television  broadcasting  equipment  [closed-circuit  and  cable  televi- 
sion transmission  equipment  and  studio  (audio  and  video)  equipment]  and 
terrestrial  microwave  communications  equipment. 


GLOBAL  INDUSTRY  TRENDS 


Driven  by  vibrant  demand  for  Internet  access  and  mobile  tele- 
phony, the  global  market  for  telecommunications  equipment 
was  expected  to  suipass  $325  billion  in  1999  and  is  projected  to 
grow  at  an  average  annual  rate  of  15  percent  to  reach  over  $400 
billion  in  2001 .  The  wireless  sector  generally  is  regarded  as  the 
fastest-growing  component  of  the  telecommunications  equip- 
ment industry.  Research  by  the  DMG  Technology  Group 
i(DMG)  estimated  that  wireless  infrastructure  equipment  will 
increase  from  16  percent  of  overall  telecommunications  equip- 
pment  spending  in  1999  to  21  percent  in  2001.  Just  as  the  fixed 
telephony  market  is  shifting  from  a  circuit-switched  to  a  packet- 
Itbased  architecture  to  meet  the  increasing  demand  for  data,  wire- 
less operators  worldwide  are  seeking  solutions  that  will  enable 
Ithem  to  offer  their  customers  high-speed  wireless  Internet  access 
lias  well  as  access  to  a  wide  range  of  new  data  applications. 

Growing  demand  for  telecommunications  equipment  is 
ibeing  driven  by  the  continence  of  a  number  of  factors:  the 
"continued  expansion  of  wireless  networks  and  preparations 
tur  meeting  expected  demand  for  high-speed  wireless  data; 
-ontinued  liberalization  and  deregulation  of  telecommunica- 


tions services,  in  many  cases  stemming  from  commitments 
made  in  the  World  Trade  Organization  (WTO)  Agreement  on 
Basic  Telecommunications  Services;  and  significant  unmet 
demand  for  basic  telecommunications  services  in  developing 
countries  as  well  as  addituinai  lines  for  Internet  access  in 
developed  markets. 

Growth  is  robust  across  all  continents.  Europe  was  expected 
to  suipass  North  America  as  the  largest  regional  equipment 
market.  The  majority  of  European  countries  have  authorized 
competition  in  basic  telecommunications  services  and  the 
related  infrastructure.  In  addition  lo  hundreds  of  new  network 
operators  that  have  been  licensed  to  offer  public  telecommuni- 
cations services  in  individual  countries  as  well  as  businesses 
that  are  establishing  corporate  networks,  incumbent  European 
operators  are  investing  in  their  networks  to  help  maintain  their 
share  of  domestic  wireline  markets.  Many  are  expanding  into 
new  markets  or  new  lines  of  business  such  as  wireless  commu- 
nications and  the  Internet.  Asia,  one  of  the  fastest-growing  mar- 
kets in  the  world,  is  continuing  to  rebound  from  the  financial 
crisis  that  dampened  demand  in  many  countries.  The  Latin 
American  market,  though  considerably  smaller,  also  is  growing 
at  a  rapid  pace.  Many  governments  have  introduced  competi- 
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lion  by  allowing  private  sector  participation  in  the  delivery  of 
wireless  services. 

In  a  capital-intensive  biisniess  requiring  high  outlays  for 
research  and  development,  a  handful  of  suppliers  command  the 
majority  of  the  world  telecommunications  market,  and  most 
have  a  substantial  manufacturing  presence  on  every  continent. 
Trade  accounts  for  a  substantial  portion  of  U.S.  production  and 
consumption,  with  nearly  23  percent  of  U.S.  product  shipments 
being  exported  and  imports  accounting  for  20  percent  of  appar- 
ent consumption  in  I99K.  For  SIC  3661,  20  percent  of  U.S. 
product  shipments  were  exported  and  imports  accounted  for  20 
percent  of  apparent  consumption  in  IW8.  For  SIC  3663,  26 
percent  of  U.S.  product  shipments  were  exported  and  imports 
accounted  for  20  percent  of  apparent  consumption  in  1998. 


DOMESTIC  TRENDS 


Shipments  by  the  U.S.  telecommunications  equipment  industry  : 
were  estimated  to  have  increased  over  10  percent  in  1999,  '! 
reaching  $91.5  billion,  up  from  $82.9  billion  in  1998.  and  were  t 
equally  divided  between  telephone  and  telegraph  apparatus  ! 
(SIC  3661 )  and  radio  and  television  broadcasting  and  commu-  J 
nications  equipment  (SIC  3663).  Industry  shipments  of  tele-  ► 
phone  and  telegraph  apparatus  approached  $46.0  billion  in  . 
1999.  up  over  1 1  percent  from  $41.4  billion  in  1998.  Industry  1 
shipments  of  radio  and  television  broadcasting  and  communi-  ■ 
cations  equipment  were  estimated  to  have  risen  almost  10  per- 
cent to  $43.5  billion  in  1999,  up  from  $41 .6  billion  in  1998  (see 
Table  31-1). 


TABLE  31-1:    Telecommunications  Equipment  (SIC  3661,  3663)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  osts 

Value  of  shipments'" 

40,031 

42,190 

49,371 

54,915 

63,807 

73,251 

82,944 

91,527 

13.2 

10.3 

3661  Telephone  apparatus 

20,510 

21,540 

23,243 

26,183 

31,727 

36,867 

41,383 

45,987 

51,600 

12.2 

11.1 

12.2 

12.9 

3663  RadioATV  communications  equipment 

19,521 

20,650 

26,128 

28,733 

32,080 

36,384 

41,561 

45,540 

— 

14.2 

9.6 

VdlUc  Ol  SflipfTlcIUS  \  lojZ^I 

'41,/ 

0^+,  1  DO 

fi9  filQ 

71  451 

O  1  ,^^+3 

90  1 54 

100  225 

13  7 

110 

112 

1 2  5 

3661  Telephone  apparatus 

20,510 

21,41 1 

23,081 

26,052 

31,412 

36,500 

41,055 

45,941 

51,591 

12.5 

11.9 

12.3 

13.2 

3663  Radio/TV  communications  equipment 

19,521 

20,325 

25,416 

28,114 

31,206 

34,951 

40,194 

44,213 

48,634 

15.0 

10.0 

10.0 

11.7 

Total  employment  (thousands) 

9 1 

/L  1  D 

ZKJO 

zzu 

9  1 
Z.  1  u 

99/1 

Zoo 

Z^o 

9  1 
Z.  1 

1  9 
-  1  .Z 

3661  Telephone  apparatus 

91.1 

84.9 

86.5 

89.3 

93.6 

98.1 

103 

100 

— 

5.0 

-2.9 

3663  Radio/TV  communications  equipment 

125 

123 

133 

127 

140 

140 

140 

140 

0.0 

0.0 

Production  workers  (thousands) 

103 

94.5 

100 

103 

107 

107 

106 

102 

-0.9 

-3.8 

3661  Telephone  apparatus 

44.8 

38.5 

41.3 

40.8 

38,1 

38.9 

38.0 

37.9 

-2.3 

-0.3 

3663  RadioATV  communications  equipment 

58.6 

56.0 

59.0 

61.7 

68.9 

68.2 

67.5 

64.2 

-1.0 

-4.9 

Average  hourly  earnings  (S) 

14.28 

14.35 

14.25 

15.69 

16.33 

17.65 

17.80 

17.78 

0.8 

-0.1 

3661  Telephone  apparatus 

14.90 

15.34 

15.35 

16.65 

16.57 

17.50 

17.29 

17.05 

-1.2 

-1.4 

3663  Radio/TV  communications  equipment 

13.82 

13.66 

13.51 

15.08 

16.18 

17.80 

18.30 

18.50 

2.8 

1.1 

Capital  expenditures 

1,317 

1,445 

1,518 

1,899 

2,088 

3661  Telephone  apparatus 

615 

595 

662 

742 

731 

3663  Radio/TV  communications  equipment 

702 

851 

856 

1,157 

1,357 

Product  data 

Value  of  shipments'" 

36,106 

38,151 

45,495 

52,481 

60,706 

69,640 

78,913 

87,389 

13.3 

10.7 

3661  Telephone  apparatus 

18,328 

19,589 

21,661 

24,816 

30,516 

35,399 

39,801 

44,532 

49,587 

12.4 

11.9 

11.4 

12.9 

3663  Radio/TV  communications  equipment 

17,778 

18,562 

23,834 

27,665 

30,190 

34,241 

39,112 

42,857 

14.2 

9.6 

Value  of  shipments  (1992$) 

36,106 

37,742 

44,695 

51,762 

59,582 

68,002 

77,272 

85,788 

95,307 

13.6 

11.0 

11.1 

12.5 

3661  Telephone  apparatus 

18,328 

19,472 

21,510 

24,692 

30,214 

35,110 

39,446 

44,179 

49,537 

12.3 

12.0 

12.1 

13.2 

3663  RadioATV  communications  equipment 

17,778 

18,269 

23,185 

27,069 

29,368 

32,892 

37,826 

41,609 

45,770 

15.0 

10.0 

10.0 

11.7 

Trade  data 

Value  of  imports 

7,923 

8,802 

10,047 

10,537 

11,283 

12,730 

15,118 

18.8 

3661  Telephone  apparatus 

5,172 

5,633 

5,942 

5,898 

6,277 

7,169 

7,824 

9.1 

3663  Radio/TV  communications  equipment 

2,752 

3,169 

4,106 

4,639 

5,006 

5,561 

7,294 

31.2 

Value  of  exports 

7,364 

9,185 

11,559 

14,681 

14,971 

18,562 

17,976 

-3.2 

3661  Telephone  apparatus 

3,278 

4,010 

4,799 

5,783 

6,576 

7,326 

7,883 

7.6 

3663  RadioATV  communications  equipment 

4,086 

5,174 

6,760 

8,898 

8,395 

11,236 

10,093 

-10.2 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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Employiiienl  in  the  lolccoinimmications  cc|iiipiiioiit  industry 
declined  slightly  to  about  24(),()0()  in  1999,  rellecting  contiiuieti 
pressure  to  reduce  costs  and  improve  productivity  in  a  highly 
competitive  market  environment.  In  addition,  mergers  and  con- 
solidations among  manufacturers  probably  contributed  to  the 
laci<  of  employment  growth, in  that  year.  Many  telecommunica- 
tions companies  are  fmding  it  essential  to  Join  forces  with  net- 
working companies  to  remain  competitive  as  the  tlemand  for 
data  traffic  continues  to  rise. 

Regulatory  Developments 

As  was  noted  in  Chapter  30,  the  opening  of  many  international 
markets  to  competition,  formalized  by  the  entry  into  force  of  the 
WTO  Agreement  on  Basic  Telecommunications  Services  in  Feb- 
ruary 199S,  was  a  major  milestone  in  the  telecommunications 
industry.  Under  this  accord,  73  countries  have  liberalized,  in 
whole  or  in  part,  their  telecommunications  markets  on  a  multilat- 
eral basis  and  many  other  countries  are  liberalizing  more  services 
and  conditions  of  foreign  investment  on  a  phased-in  basis.  As  an 
increasing  number  of  countries  adopt  policies  that  allow  the  con- 
stniction  of  new  networks  to  provide  basic  telephony,  U.S.  firms 
are  well  positioned  to  compete  for  opportunities  abroad,  since 
many  of  the  countries  where  new  telecommunications  networks 
will  be  built  do  not  manufacture  the  advanced  equipment  that  will 
ibe  needed. 

In  the  United  States,  Congress  passed  the  Telecommunica- 
tion Act  of  1996,  which  promi.sed  far-reaching  changes  in  the 
industry.  However,  local  competition  has  not  materialized  to  a 
significant  extent  in  the  residential  'narket.  Future  legal  deci- 
sions and  modifications  of  regulatory  policy  will  continue  to 
lia\e  an  impact  on  the  pace  of  competition  in  local  telephony. 
Many  new  competitors  use  installed  networks  on  a  resale  basis 
rather  than  building  their  own  independent  networks.  More- 
over, the  well-putrlicized  mergers  and  business  alliances  that 

lie  taking  place  both  within  the  U.S.  market  and  in  foreign  mar- 
kets are  enabling  carriers  to  combine  their  resources  and  thus 

educe  their  capital  outlays. 

PROJECTIONS  OF  INDUSTRY  GROWTH 
=0R  THE  NEXT  1  AND  5  YEARS 


shipments  by  the  telecommunications  equipment  industry  are 
'lojected  to  increase  over  1  1  percent  in  the  year  2()()(),  exceed- 
nj:  $100  billion  in  constant  dollars.  Shipments  of  telephone  and 
.'legraph  apparatus  (SIC  3661)  should  increase  over  12  per- 
ent,  while  shipments  of  radio  and  television  broadcasting  and 
ommunications  equipment  (SIC  3663)  are  expected  to  ri.se 
bout  10  percent  in  2000.  The  product  areas  leading  this  growth 
ic  wireless  communicafions  equipment  and  network  equip- 
icnt.  includmg  that  for  wireless  networks.  Although  the  out- 
H)k  for  telecommunications  equipment  shipments  through 
004  continues  to  be  positive,  the  rate  of  growth  is  expected  to 
ecline  to  an  average  of  5  percent  per  year  as  new  wired  and 
ireless  networks  are  more  fully  built  out. 


New  market  entrants  and  the  emergence  ol  enhanced  services 
will  continue  to  drive  demand  lor  equipment  both  in  the  United 
Slates  and  abroad.  New  technologies  will  generate  growth  in 
many  sectors  of  the  telecommunications  equipment  indusliy. 
For  example,  the  trend  toward  the  deployment  of  fiber-optic 
cable  in  the  local  loop  will  spark  growth  in  both  fiber-optic 
equipment  and  new  network  equipment  such  as  optical  switch- 
ing and  transmission  equipment.  The  continuing  conversion  of 
wireless  networks  to  fully  digital  networks  that  can  support 
high-speed  data  rates  over  the  next  few  years  will  continue  to 
fuel  demand  for  radio  base  stations  and  antennas  as  well  as  a 
variety  of  new  wireless  end-user  devices.  In  the  longer  term,  as 
users  increasingly  seek  E-mail  and  Internet  access  on  demand, 
networks  will  become  largely  sofiware-driven. 

U.S.  Trade  Performance 

The  trade  data  in  Table  31-1  are  based  on  a  concordance 
between  SICs  3661  and  3663  and  the  harmonized  tariff  sched- 
ule. Although  this  concordance  corresponds  clo.sely  with  most 
commonly  accepted  definitions  of  telecommunications  equip- 
ment, there  are  some  notable  exceptions.  First,  a  number  of 
products  classified  in  SIC  3663 — CB  radios,  walkie-talkies, 
and  infant  nursery  monitors — are  included  in  Table  31-1  even 
though  they  typically  are  not  considered  telecommunications 
equipment.  This  largely  affects  imports.  Second,  television 
cameras  used  in  broadcasting  are  included  in  Table  31-1  even 
though  they  similarly  are  not  regarded  as  telecommunications 
equipment.  Third,  optical  fiber,  fiber-optic  cable,  and  coaxial 
cable,  which  all  are  widely  used  in  telecommunications  sys- 
tems, technically  reside  in  other  SIC  codes  and  therefore  are  not 
included  in  Table  31-1.  The  United  States  registers  a  sizable 
surplus  ($800  million)  in  these  products.  As  a  result,  the  fol- 
lowing discussion  of  U.S.  trade  performance  and  global  market 
prospects  is  based  on  an  adjusted  SIC-based  trade  concordance 
that  was  modified  as  noted  above  to  correspond  as  closely  as 
possible  to  generally  accepted  perceptions  of  telecommunica- 
tions equipment. 

The  United  States  registered  a  surplus  in  telecommunica- 
tions equipment  trade  in  1998  for  the  sixth  consecutive  year. 
However,  the  surplus  dropped  15  percent  from  that  registered  in 
1997  ($5.1  billion  in  1997  and  $1.3  billion  in  1998).  That 
change  resulted  from  an  increa.se  in  imported  telecommunica- 
tions equipment,  which  rose  20  percent  from  $14.7  billion  in 
1997  to  $17.6  billion  in  1998.  U.S.  exports  of  telecommunica- 
tions equipment  fell  5  percent,  dropping  from  $19.8  billion  in 
1997  to  $18.9  billion  in  1998.  Although  export  growth  resumed 
in  1999.  up  8.5  percent  over  1998,  imports  surged  about  35  per- 
cent, and  a  deficit  was  likely  for  the  first  time  since  1992. 

Canada  remained  the  largest  telecommunications  export 
market  in  1998,  with  U.S.  telecommunications  equipment 
exports  to  that  market  rising  9  percent  ($23 1  million)  to  slightly 
over  $2.9  billion,  a  record  high  (see  Table  31-2).  Canada 
accounted  for  15  percent  of  total  U.S.  telecommunications 
equipment  exports.  Exports  to  Mexico  grew  35  percent  in  1998, 
placing  Mexico  as  the  second  largest  export  market  and  pushing 
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'1 

Exports 

1 

Region'' 

Value* 

Share,  % 

Region^ 

Value' 

Share,  \ 

NAFTA 

4,533 

25 

NAFTA 

5,229 

35  [ 

Latin  America 

2,983 

17 

Latin  America 

170 

1  I 

Western  Europe 

3,852 

21 

Western  Europe 

1,232 

8  , 

J 3 p9 n/Ch  1 DGSG  Economic  Arcs 

3  576 

20 

Japan/Chinese  Economic  Area 

5,230 

35  ' 

Other  Asia 

1,149 

6 

Other  Asia 

2,670 

18  v; 

Rest  of  world 

1,883 

10 

Rest  of  world 

587 

'  1' 

World 

17,976 

100 

World 

15,118 

100  J 

(  ■ 

Top  Five  CoLintries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  °/i  v 

Canada 

2,640 

15 

Canada 

2,638 

17 

Mexico 

1,893 

11 

Mexico 

2,591 

17 
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Japan  to  the  third  po.sition.  E,xpc)its  to  Mexico  were  $1.^5  hil- 
hon,  accounting  for  10  percent  of  the  total  in  \99H.  up  IVoni 
$1.4  biUion  and  7  percent  or  the  total  in  1997.  Exports  to  Japan 
tell  $1.^7  million,  or  almost  7  percent,  to  $1.9  hillion  in  I99S. 
This  placeii  Japan  as  the  third  largest  U.S.  export  market, 
although  it  retained  10  percent  ot  total  LI.S.  telecommunica- 
tions equipment  exports  (the  same  as  in  1997). 

Exports  to  the  European  Union  (EU)  increased  in  I99S  hy 
$509  million  (  16  percent)  to  reach  $3.7  billion.  The  EU  share  of 
total  U.S.  telecommimications  exports,  alter  declinmg  slightly 
m  1997  and  1996,  moved  uji  to  19  percent  of  the  total  in  I99S. 
The  United  Kingdom,  the  Netherlands,  and  Germany  led. 

Telecommunications  equipment  exports  to  Asia  declined  26 
percent  in  1998.  yet  on  a  regional  basis,  Asia  remained  the 
largest  market  tor  export  sales  at  t)ver  %5.\  billion.  The  top 
export  markets  in  Asia  for  L'.S.  telecommunications  equipment 
were  Japan,  C  hina,  Hong  Kong,  Taiwan,  and  South  Korea, 

Telecommunications  equipment  exports  to  Latin  America 
were  Hat  compared  to  1997,  growmg  less  than  I  percent  to  $5 
billion.  The  top  three  expt)rt  markets  in  that  region  were  Mex- 
ico, Brazil,  and  Argentina.  Exports  to  the  Middle  East  and 
North  Africa  increased  8  percent  to  $879  million. 

Canada  was  again  the  largest  source  of  U.S.  telecommunica- 
tions equipment  imports  in  1998.  Imports  from  Canada  grew  by 
$503  million,  or  18  percent,  to  reach  $2.9  billion,  hnports  from 
Mexico  grew  39  percent  (to  $2.9  billion)  in  comparison  to  16 
percent  growth  (to  $2.7  billion)  in  imports  from  Japan,  which 
placed  Mexico  as  the  second  largest  source  of  imported  telecom- 
munications equipment  and  pushed  Japan  down  to  third.  Asia 
continued  to  be  a  dominant  supplier  of  telecommunications 
equipment  imports,  representing  .50  percent  of  U.S.  telecommu- 
nications imports,  or  $8.9  billion.  Telecommunications  equip- 
ment imports  from  the  EU  rose  1 8  percent  in  1998,  a  smaller  l  ate 
of  growth  than  in  1997,  when  those  imports  rose  24  percent. 
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In  keeping  with  past  history,  the  United  States  again  tallied  < 
substantial  deficit  of  $3.5  billion  in  customer  premises  equip, 
ment.  This  was  a  sizable  increase  from  1997  and  was  larger,  it 
fact,  than  the  deficit  registered  in  1996  in  relatively  low-end] 
comnK)dity-type  customer  premises  equipment,  much  of  whicl 
is  no  longer  manufactured  domestically.  This  was  more  that] 
offset  by  the  surplus  in  network/transmission  equipment,  whiclj 
increased  4  percent  in  1998  to  $3.96  billion.  The  United  StatCij 
also  tallied  a  surplus  of  $1.1  billion  in  "other"  telecommunica 
lions  equipment  (largely  wireless  communications  equipment, 
radio  and  television  broadcasting  equipment,  and  basket  cate; 
gories  of  telephone  equipment  that  cannot  be  allocated  to  eithej 
network  equipment  or  customer  premises  equipment). 

Parts  continue  to  represent  a  substantial  percentage  of  U.S, 
telecommunications  equipment  trade.  In  1998,  parts  exports 
$5.6  billion  acct)unted  for  30  percent  of  total  telecommunica 
tions  expiirts.  about  the  same  percentage  as  in  1997.  Parts  foj 
radio  equipment  accounted  for  about  half  of  U.S.  telecommuni 
cations  parts  exports,  with  telephonic  apparatus  accounting  fc 
most  of  the  rest.  Parts  imports  of  $4.2  billion  accounted  for  2ii 
percent  of  total  telecommunications  equipment  imports,  doW|, 
slightly  from  26  percent  in  1997.  Definitive  comparisons  ts 
parts  import  and  export  activity  in  1997  are  complicated  by  ne\ 
categories  that  were  created  in  mid- 1997. 

Trade  Agreements 

Three  kinds  of  trade  agreements  applying  to  the  teleconimunii 
cations  sector  have  gone  into  force  since  1997:  the  WTO  Agreei 
ment  on  Basic  Telecommunications  Services,  the  WTCj 
Information  Technology  Agreement  (ITA),  and  the  U.S.-Elj 
Mutual  Recognition  Agreement  (MRA).  The  most  important  ci 
these  agreements  is  the  WTO  Basic  Telecommunicatior) 
Agreement,  which  committed  over  70  countries  to  liberalizj 
their  regulatory  regimes  for  basic  telecommunications  service 
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(iiiiplcmciiUilion  of  this  agrcciiiciU  is  described  in  Chapler  30). 
This  agreement  will  serve  as  an  iniporlant  slinuikis  lor  ec|iiip- 
ment  purchases  by  niniierons  new  service  provitlers  in  these 
countries  for  years  to  come. 
I  The  InrcMiiialion  Technology  AgreemenI  (I  TA)  commits  4') 
countries,  including  the  entire  EU.  to  eliminate  taritl's  on  most 
tclecommiuiications  products  by  January  I,  2()()().  A  lew  devel- 
oping country  signatories  have  been  granted  extensions  I'or  a 
limited  number  ot  inlorntation  technology  products,  but  in  no 
case  beyond  the  year  2(){)?i.  The  49  ITA  signatories  account  for 
9fi  percent  of  world  trade  in  intormation  technology  products. 
Negotiations  lor  a  second  agreement  that  will  be  known  as  ITA- 
II  have  been  under  way  since  1998  to  expand  the  product  cov- 
erage ot  the  ITA  and  add  coverage  of  related  nontarit't 
measures.  The  United  States  had  hoped  to  complete  the  ITA-II 
negotiations  by  November  1999. 

An  MRA  with  the  EU  entered  into  torce  on  December  I. 
1998.  An  MRA  provides  tor  recognition  by  the  importing  party 
of  the  conformity  assessment  bodies  (e.g..  LInderwriters"  Labo- 
jratories)  in  the  exporting  coiuitry  as  well  as  acceptance  of  the 
iitesting  results  and  equipment  certitlcation  prtKcdures  under- 
taken by  those  bodies  in  evaluating  the  conformity  of  equipment 
'(to  the  importing  party's  technical  regulations.  Three  of  the  six 
annexes  to  the  U.S.-EU  MRA  apply  to  equipment  for  attach- 
iment  to  public  telecommunications  networks:  the  annexes  on 
itelecommunications  terminal  equipment,  electromagnetic  com- 
'patibility  (EMC),  and  electrical  safety.  Implementation  of  the 
'first  two  annexes  is  proceeding  as  planned,  but  implementation 
'of  the  Electrical  Safety  Annex  has  been  delayed  by  a  disagree- 
ment that  has  not  been  resolved  concerning  on-site  inspections 
I  of  test  laboratories  in  the  EU.  The  telecommunications  and 
EMC  annexes  are  cuirently  in  a  2-year  transition  period,  during 
;  which  they  authorize  mutual  recognition  of  product  testing  by 
!-'ecognized  conformity  assessment  bodies  to  each  other's  regula- 
01  y  requirements.  After  the  completion  of  the  transition  period, 
h^'se  two  annexes  provide  for  mutual  recognition  of  product 
ipprovals  to  each  other's  requirements.  The  United  States  and 
he  EU  are  preparing  to  proceed  to  full  iinpleinentation  of  the 
elecommunications  and  EMC  annexes  ahead  of  schedule,  pos- 
My  by  the  middle  of  the  year  2(J()(). 

An  MRA  for  conformity  assessment  of  telecommunications 
i-ILiipment  was  endorsed  by  the  Asia-Pacific  Economic  Cooper- 
tiim  (APEC)  Telecommunications  Ministerial  Meeting  in  June 
998.  Like  the  U.S.-EU  MRA,  the  APEC  MRA  should  facili- 
ule  trade  in  telecommunications  equipment  by  reducing  the 
inie  and  cost  of  testing  and  certifying  equipment.  The  MRA 
siablishes  a  process  that  will  allow  APEC  members  to  test 
nd/or  certify  equipment  to  other  members'  standards.  Since 
998,  APEC  member  economies  have  been  negotiating  bilat- 
ral  agreements  to  implement  the  APEC  framework  arrange- 
lent.  It  is  expected  that  such  bilateral  agreements  will  go  into 
)rce  within  a  year  or  two  of  ratification  to  allow  tor  changes  in 
ational  laws  and  regulations.  Negotiations  are  also  under  way 
1  the  Organization  of  American  States'  Inter-American 
elecommunications  Commission  (CITED  to  establish  a 
amework  MRA  similar  to  that  of  APEC. 


The  priority  being  given  to  infraslructLire  development  in  most 
nations  means  that  enormous  sums  are  being  invested  in 
telecommunications  networks.  Worldwide  demand  for  basic  dial 
tone  in  emerging  markets  and  lor  additional  lines  for  Internet 
and  E-mail  applications  in  developed  markets,  the  continued 
robust  demand  for  wireless  services,  and  public  policies  that 
promote  deregulation  and  competition  are  all  tueling  equipment 
demand.  The  International  Telecommunication  Union  (ITU), 
based  on  a  historically  constant  growth  trend,  estimates  that  the 
number  of  main  telephones  will  increase  from  an  estimated  800 
million  in  1997  to  nearly  I  billion  by  the  year  2000.  The  number 
ot  wireless  subscribers  is  e\|iectetl  to  more  than  double  from 
M)H  million  at  the  end  of  1998  to  I  billion  by  2004.  The  follow- 
ing sections  address  regional  market  prospects. 

Western  Europe 

Expenditures  on  telecomimimcalions  equipment  in  western 
Europe  are  expected  to  conliiuie  to  grow  at  the  current  annual 
rate  ol  13  percent,  increasing  the  estimated  value  of  that  mar- 
ket Irom  $68  billion  in  1998  to  .$112  billion  in  2002.  This 
boom  is  being  driven  primarily  by  increasing  competition  in 
telecommunications  and  multimedia  services  as  well  as  new 
technologies  for  ottering  those  services.  Since  the  beginning  of 
1999.  all  but  three  west  European  countries  (Greece.  Luxem- 
bourg, and  Portugal)  have  authorized  unlimited  competition  in 
basic  ielecommunicalions  services  and  related  infrastructure. 
Although  they  are  allowed  to  postpone  liberalization  until 
2003,  those  three  countries  are  likely  to  follow  the  examples  of 
Spain  and  Ireland,  which  chose  complete  liberalization  of 
basic  telecommunications  services  by  December  1998  and 
January  1999,  respectively,  ahead  of  the  deadlines  set  by  the 
European  Commission.  The  most  rapidly  growing  telecommu- 
nications sector  in  western  Europe  continues  to  be  cellular 
communications,  which  was  opened  to  competition  in  1996.  A 
large  majority  of  the  92  million  cellular  subscribers  in  that 
region  use  digital  technology.  In  Finland  and  Italy,  the  penetra- 
tion rate  of  mobile  communications  is  already  higher  than  it  is 
for  wireline  communications,  and  west  European  countries  use 
wireless  communications  for  E-mail  at  a  much  higher  rate  than 
in  the  United  Stales. 

U.S.  exports  of  telecommunications  equipment  to  the  EU, 
which  accounts  for  virtually  all  of  western  Europe,  increased  16 
percent  in  1998  to  reach  $3.7  billion.  The  best  opportunity  for 
U.S.  suppliers  to  maintain  or  increase  their  share  of  the  western 
European  market  lies  in  selling  to  the  hundreds  of  network 
operators  that  have  recently  been  licensed  to  offer  public 
telecommunications  services  in  individual  countries  and  to 
businesses  establishing  corporate  networks.  The  trend  is  for 
new  operators  to  build  pan-European  networks  or  merge  with 
other  companies  so  that  they  can  offer  both  long-distance  and 
international  services  over  their  own  transnational  networks.  In 
addition.  European  regulators  are  pressing  telecommunications 
operators  such  as  Deut.sche  Telekom  to  divest  themselves  of 
cable  television  networks  so  that  their  competitors  will  develop 
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capacity  lor  broadband  applications  and  be  able  to  offer  not 
only  voice  and  data  communications  but  also  multimedia  ser- 
vices. The  convergence  of  voice,  data,  and  multimedia  tech- 
nologies is  allowing  networks  to  respond  rapidly  to  the  growing 
demand  for  high-speed  data  and  mobile  communications,  fre- 
quently over  the  same  network.  To  that  end,  the  EU  planned  to 
complete  licensing  arrangements  for  third  generation  (3G) 
wireless  systems  by  January  I,  2000  and  to  begin  the  licensing 
process  in  the  first  half  of  the  year  2000.  Even  the  former 
national  monopoly  carriers  in  western  Europe  welcome  U.S. 
equipment  if  it  helps  them  offset  their  shrinking  share  of 
domestic  wireline  markets  by  expanding  into  new  markets  or 
new  lines  of  business,  such  as  wireless  communications  and  the 
Internet. 

Central  and  Eastern  Europe  and  the  Newly 
Independent  States 

As  ihc  ci)untries  in  central  and  eastern  Europe  (CEE)  enter  the 
twenty-tust  century,  virtually  ail  have  recognized  that  eftlcient. 
reliable,  and  cost-effective  telecommunications  will  be  essen- 
tial for  economic  growth  and  development.  Regional  authorities 
clearly  recogni/e  the  shortcomings  of  existing  networks  and  are 
working  diligently  to  expand  and  improve  their  communica- 
tions systems.  Since  1990,  increased  investment  has  occurred  in 
almost  every  segment  of  telecommunications:  satellite,  mobile 
telephony,  paging,  fiber  optics,  switching,  transmission  sys- 
tems, and  other  network  equipment.  Many  countries  have  laid 
out  ambitious  modernization  plans,  moved  toward  international 
norms  for  regulatii)n  and  competition,  revised  their  legal  cli- 
mates to  establish  a  transparent  regulatory  environment,  begun 
privatization,  and  introduced  competition  in  some  sectors. 
Accordingly,  heavy  investment  in  telecommunications  will 
continue  for  the  foreseeable  future,  and  there  is  great  potential 
for  U.S.  companies  interested  in  selling  equipment  or  providing 
services  in  that  region.  Estimates  for  the  combined  services  and 
equipment  markets  in  that  region  range  from  $13  billion  to  $19 
billion  in  2000,  and  $1.^  billion  to  $21  billion  in  2004. 

The  Newly  Independent  States  (NIS)  also  are  struggling  to 
remove  obstacles  to  economic  growth  and  development,  includ- 
ing aging  communications  systems.  Governments  in  that  region 
must  contend  with  insufficient  capacity,  low  telephone  penetra- 
tion rates,  highly  variable  call  completion  rates,  and  antiquated 
equipment.  This,  combined  with  vast  distances,  high  demand 
for  basic  telecommunications  infrastructure,  and  the  lack  of 
modern  network  services,  makes  the  NIS  a  potentially  lucrative 
market  for  U.S.  telecommunications  companies.  Governments 
in  that  region  have  made  great  strides  in  expanding  and  mod- 
ernizing their  networks  and  services,  and  a  number  of  U.S. 
companies  already  are  active  in  the  region.  However,  telecom- 
munications companies  interested  in  doing  business  in  the  NIS 
have  to  contend  with  a  number  of  difficulties,  including  unclear 
regulatory  and  legal  structures,  inconsistent  enforcement  of 
laws,  standards  issues,  cumbersome  equipment  certification 
and  approval  procedures,  and  confusing  and  multilayered 
authorities  and  licensing  procedures.  Despite  these  challenges, 
the  NIS  represents  a  large  potential  market  for  U.S.  telecom- 
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munications  companies.  Reliable  figures  regarding  the  size  of,  | 
the  equipment  and  services  markets  in  the  NIS  have  always] 
been  difficult  to  find,  and  since  the  early  1990s  esfimates  have.j 
varied  widely.  Since  the  economic  crisis  began  in  the  second!  : 
half  of  1998,  it  has  become  even  more  difficult  to  procure  cred-lj 
ible  statistics  on  the  size  of  the  equipment  and  services  markets 
in  the  NIS. 

ij 

The  Asia-Pacific  Region  i 

The  Japanese  telecommunications  market,  which  was  estimatec^  ; ' 
at  $27  billion  in  1999,  is  the  largest  market  in  the  Asia-Pacifici'  ! 
region  and  the  second  largest  in  the  world  after  the  Unitecjl  j 
States.  Japan  ranked  as  the  third  largest  U.S.  telecommunica- i 'i 
tions  equipment  export  market  in  1998,  with  exports  totalint' i*' 
$1.9  billion,  down  from  $2.1  billion  in  1997.  The  fastest-t  i 
growing  segment  of  the  telecommunications  market  is  the  wire-Ev 
less  sector.  Japanese  regulatory  changes,  some  stemming  fronri  ' 
commitments  under  the  WTO  Basic  Telecommunication;; a 
Agreement,  have  resulted  in  a  number  of  new  opportunities  for  i  I 
foreign  suppliers.  However,  the  pace  of  change  continues  to  b(| 
slow,  and  it  is  unclear  how  quickly  such  changes  will  translate!  i 
into  meaningful  increases  in  market  share  for  competitors  ii  i  "i 
light  of  the  market  power  of  the  two  incumbent  carriers,  NT7' 
and  KDD.  = 

China  presents  a  potentially  vast  but  extremely  challenging;:;!  i 
market  for  U.S.  telecommunications  equipment  suppliers'  1 
China's  telecommunications  equipment  market  was  estimateri  r 
at  $20  billit)n  in  1999.  China  has  been  expanding  its  network  &j  ^sfj 
a  rapid  rate,  and  about  20  million  new  fixed  lines  and  about  1^  ni 
million  mobile  lines  were  added  in  1999.  Chinese  governmer^  liii 
policies  are  designed  to  develop  an  indigenous  telecommunicaj  i'5[ 
lions  manufacturing  capability  rather  than  rely  on  importe';  i 'c 
products.  Foreign  companies  that  want  to  sell  in  that  countri  !  j 
must  deal  with  pressure  to  form  joint  ventures  with  Chines 
partners  as  well  as  domestic  content  and  technology  transfe'i 
requirements,  standards  issues,  and  other  policies  designed  tij  \' 
discourage  direct  imports  and  promote  the  development  of  thj  b( 
domestic  industry.  U.S.  telecommunications  equipment  exporf  J  ij 
to  China  amounted  to  $780  million  in  1998.  j  t 

Hong  Kong  represents  an  important  market  for  U.J  '"t, 
telecommunications  equipment  exports  both  in  its  own  rig^  i  I 
and  as  a  gateway  to  China.  Hong  Kong  gradually  has  bed  '.jjjii 
opening  its  telecommunications  services  market  to  competitioii  1% 
and  new  entrants,  creating  new  opportunities  for  telecommun^  tjii 
cations  equipment  providers.  U.S.  telecommunications  equip  ilsyij 
ment  exports  to  Hong  Kong  amounted  to  $791  million  in  199!'  \ ;% 

Taiwan,  like  Hong  Kong,  has  been  liberalizing  its  telecom 
munications  services  sector,  first  in  the  mobile  .sector  and  no'  j  jiu 
in  the  fixed  line  sector.  U.S.  telecommunications  equipmeii  1:^. 
exports  to  Taiwan  amounted  to  $528  million  in  1998.  )  '  x, 

As  South  Korea  recovers  from  the  effects  of  the  Asian  tlnati  i 
cial  crisis,  it  promises  to  offer  increased  export  opportunities  i;  1  Ji 
U.S.  suppliers.  Although  U.S.  telecommunications  equipme';  !  „ 
exports  to  South  Korea  declined  significantly  as  a  result  of  t\]  \  ^ 
crisis,  the  economic  reforms  initiated  as  a  result  of  that  crisj  • 
should  create  a  more  open  and  competitive  telecommunicatioii  n,,^ 
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market  and  iiicivascd  demand  lor  new  sei  viees  and  ec|nipnienl. 
U.S.  telecoiniiuMiieations  et|nipnienl  has  always  had  a  good 
reputation  in  Soutii  Korea  and  a  strong  position  in  the  market. 
U.S.  exports  of  teleeomnuniieations  equipment  to  South  Korea 
amounted  to  $449  milhon  in  1998. 

The  teleeommunication.s  market  in  souliieasi  Asia  will  eon- 
tinue  to  be  important  for  U.S.  equipment  manulaeturers,  partieu- 
larly  as  those  eountries  eontinue  to  reeover  from  the  Asian 
economie  erisis.  Teleeommunications  serviees  are  opening  up  in 
key  .southeast  Asian  markets  under  the  auspices  of  the  WTO 
Agreement  on  Basic  Telecommunications  Services,  in  addition,  a 
number  of  those  countries  are  striving  to  become  regional  high- 
technology  hubs  by  building  intelligent  cities  and  industry  parks 
and  offering  business  incentives  to  foreign  companies.  In  pailic- 
ular,  the  telecommunications  markets  in  Indonesia.  Malaysia,  the 
Philippines,  Singapore,  and  Thailand  are  showing  improved  or 
continued  strength  and  opportunities.  Each  ofthe.se  countries  has 
signed  the  WTO  Basic  Telecommunications  Agreement. 

Indonesia  has  demonstrated  a  strong  commitment  to  the 
j  development  of  its  telecommunications  infrastructure,  in  1997, 
I  the  United  States  was  the  largest  supplier  of  telecommunica- 
tions equipment  to  Indonesia,  capturing  39  percent  of  imports 
into  that  country.  The  1999  total  market  size  was  estimated  to 
be  $2.1  billion  and  should  grow  at  least  2  percent  in  the  year 
2000.  U.S.  telecommunications  equipment  exports  to  Indonesia 
reached  ,$56  million  in  199S. 
I      Malaysia  is  working  to  establish  itself  as  a  regional  high- 
,  technology  hub.  Toward  that  goal,  the  government  created  the 
:  Multimedia  Super  Corridor  (MSC).  which  consists  of  300 

I  square  miles  of  land  outside  the  capital.  Kuala  Lumpur.  The 
MSC  contains  state-of-the-art  telecommunications  facilities  that 

II  will  create  numerous  opportunities  for  the  telecommunications 
,  1  industry,  especially  in  fiber  optics,  asynchronous  transfer  mode 
;i;(ATM),  and  assyliietric  digital  subscriber  line  (ADSL).  The 
([MSC  project  will  cover  a  period  of  10  years  and  will  provide 
ol  opportunities  not  only  for  laying  new  infrastructure  but  also  for 
il:  upgrading  the  telecommunications  network  over  the  designated 
\  period.  Cyberjaya,  the  newly  opened  "intelligent  city,"  .serves  as 

the  centerpiece  of  the  MSC.  As  of  July  1999,  2S5  companies  had 
5  applied  for  MSC  status,  and  21  have  already  moved  into  Cyber- 

ijaya.  The  country  is  looking  for  and  purchasing  state-of-the-art 
equipment  and  technology,  and  unlike  the  situation  in  many 
countries  in  that  region,  the  telecommunications  sector  has  been 
privatized,  making  it  a  highly  competitive  market.  In  1998,  U.S. 
manufacturers  exported  $100  million  of  telecommunications 
^equipment  to  Malaysia. 

u  I  In  the  Philippines,  the  Asian  economic  crisis  has  led  to  con- 
p»  jsolidation  in  the  telecommunications  industry,  exemplified  by 
f[,  Whe  takeover  of  the  telecommunications  giant  Philippines  Long- 

Distance  Telephone  (PLDT)  by  the  Hong  Kong-based  First 
iji  Pacific.  Despite  economic  setbacks,  the  Philippines  is  looking 
,1  poward  new  technologies  and  trends  such  as  computer  tele- 

"ihony  integration  (CTI)  and  Internet  Protocol  (IP)  telephony. 

Those  technologies,  combined  with  the  Philippine  govern- 
[,0  iment's  interest  in  promoting  them,  will  determine  where  future 
ju  (ppportunities  lie.  In  1999.  the  total  market  size  was  estimated  to 


be  $2  billion.  U.S.  telecomuiunications  e(.|uipment  exporters 
performed  well  in  the  Philippines  in  1998,  achieving  $124.6 
million  in  sales. 

Singapore  has  made  no  secret  of  the  fact  that  it  wants  to  Ix  a 
regional  high-technology  hub.  With  its  advanced  network, 
openness  to  foreign  companies,  and  high  penetration  rates,  it 
provides  excellent  opportunities  for  U.S.  companies.  The  gov- 
ernment of  Singapore  is  building  an  information  superhighway 
infrastructure  to  link  every  home,  office,  and  government 
agency  through  a  nationwide  network  called  Singapore  ONE. 
By  the  year  2000,  all  of  Singapore  will  be  linked  by  300,000 
kilometers  of  fiber.  Singapore's  efforts  to  liberalize  services 
will  give  U.S.  operators  greater  opportunities  in  that  sector. 
Promising  subsectors  for  equipment  manufacturers  include 
switching  and  transmission  equipment,  liber  optics,  and  wire- 
less transmission  equipment.  In  1998.  U.S.  telecommunicalions 
equipment  exports  to  Singapore  totaled  $29.^.7  million. 

The  telecommunications  market  in  Thailand  shrank  in  recent 
years  but  is  on  the  rise.  The  market  was  estimated  to  be  $2.6  bil- 
lion in  1999.  a  4  percent  increase  from  the  1998  level.  As  in 
(Uher  southeast  Asian  countries,  Thailand  has  been  moving 
toward  privatization.  In  1997.  the  government  reorganized  the 
regulatory  structure  and  created  a  plan  for  turning  its  state- 
owned  enterprises  into  stock  coinpanies  before  privatization 
and  liberalization  of  its  services  sector.  In  the  equipment  sector, 
switching  equipment,  fiber-optic  cable,  mobile  telephone 
equipment,  and  private  branch  exchanges  (PBXs)  are  in  highest 
demand.  In  1998.  U.S.  manufacturers  exported  $79  million 
worth  of  telecommunications  equipment  to  Thailand. 

Latin  America 

U.S.  exports  of  telecommunications  equipment  to  Latin  Amer- 
ica remained  strong  despite  a  regional  economic  downturn 
driven  by  the  economic  crisis  in  Brazil  in  early  1999.  U.S. 
exports  of  telecommunications  equipment  to  Latin  America  in 
1998  totaled  over  $5  billion,  nboin  the  same  level  as  in  1997. 
The  top  three  export  markets  in  that  region  were  Mexico, 
Brazil,  and  Argentina.  Exports  to  Mexico  increased  3.S  percent 
to  $\.95  billion,  while  exports  to  Brazil  fell  22  percent  to  $937 
million  and  those  to  Argentina  fell  16  percent  to  $386  million. 
Despite  those  declines,  both  countries  still  imported  from  the 
United  States  significantly  more  telecommunications  equip- 
ment in  1998  than  they  did  in  1996.  Exports  to  Chile  were  up 
considerably  (59  percent),  reaching  a  total  of  $189  million. 

The  devaluation  of  the  Brazilian  real  in  early  1999  affected 
the  region  greatly,  and  the  Argentinian  economy  was  hit  espe- 
cially hard  because  of  its  close  ties  with  Brazil.  In  particular, 
the  devaluation  caused  problems  for  companies  with  U.S. 
dollar-denominated  obligations.  The  region's  economies  were 
expected  to  recover  from  recession  in  late  1999  and  pull  into 
positive  economic  growth  in  2000.  The  privatization  of  major 
national  operators  and  continued  market  liberalization,  as  well 
as  new  license  awards  for  personal  communications  services 
(PCS),  wireless  local  loop,  cable  television,  and  cellular  tele- 
phony, will  continue  to  spur  considerable  network  expansion 
and  the  offering  of  new  services  throughout  the  region. 
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The  wireless  segment  continued  its  strong  rate  of  growth  as 
underdeveloped  tclecomnuinications  markets  in  the  region  took 
advantage  of  more  advanced  wireless  technologies  such  as  cel- 
lular and  wireless  local  loop  to  increase  teledensity  and  improve 
the  quality  ol"  service.  The  growing  demand  for  access  to  the 
hiternet  is  another  powerful  driver  of  growth.  Analysts  expect 
that  there  will  be  approximately  27  million  Internet  users  in  the 
region  by  200.^,  and  the  Brazilian  market  especially  is  expected 
to  see  surging  demand  for  Internet  access  in  the  near  future. 
According  to  a  recent  Business  Communication  study,  the  Latin 
American  telecommunications  equipment  market  was  worth 
$22.8  billion  in  1998.  accounting  for  about  ^.5  percent  of  the 
worldwide  total,  and  should  reach  almost  $M  billion  by  2002. 

Many  changes  in  this  region  in  recent  years  have  opened  up 
export  and  investment  opportunities  for  the  United  States.  Chile 
continues  to  be  the  most  open  and  competitive  market  in  the 
region.  Mexico,  following  the  lead  of  Argentina,  Chile,  and 
Peru,  has  completed  wireless  PCS  auctions.  The  Brazilian  mar- 
ket is  experiencing  a  tremendous  amount  of  activity;  nine  cellu- 
lar Band-B  licenses  were  sold  in  1998,  Telebras  was  privatized, 
the  domestic  long-distance  sector  was  opened  to  competition, 
and  telecommunications  companies  have  been  gearing  up  for 
full  market  competition  in  2001.  The  government  of  Argentina 
has  begun  to  license  competitors  for  Telefonica  and  Telecom 
Argentina,  the  two  dominant  telecommunications  operators.  In 
Colombia,  the  national  operator  began  competing  with  private 
long-distance  providers  in  late  1998,  and  auctions  for  nation- 
wide PCS  licenses  were  planned  for  late  1999  or  2000.  Tele- 
fonica del  Peru's  monopoly  was  terminated  a  year  ahead  of 
schedule,  and  both  cellular  and  long-distance  competitors  are 
entering  the  market,  in  Vene/uela,  the  telecommunications  sec- 
tor was  absorbing  investments  of  approximately  $1  billion  a 
year  as  the  government  planned  to  sell  off  a  third  national  cel- 
lular license  before  the  end  of  1999,  and  the  monopoly  on  basic 
telephone  services  is  set  to  end  in  November  2000. 

The  Central  American  states  continue  t(^  push  toward  intrcv 
ducing  modem,  liberalizing  telecommunications  legislation 
and  privatizing  state-owned  telecommunications  companies. 
Some  Caribbean  governments  are  making  a  strong  move  to 
break  the  United  Kingdom-based  Cable  &  Wireless  monopo- 
lies and  open  their  markets  to  competition. 

There  are  an  estimated  60  million  main  telephone  lines  in 
Latin  America  for  a  teledensity  rate  of  approximately  12  per- 
cent, according  to  Ba.skerville  Communications.  By  2003,  it  is 
estimated  that  the  number  of  main  lines  will  suipass  80  million 
and  teledensity  will  reach  16  lines  per  100  inhabitants.  Equip- 
ment demand  will  remain  high  for  the  next  several  years  as  the 
region's  economies  pull  out  of  recession  and  markets  rapidly 
expand  to  meet  unmet  demand  for  telecommunications  services. 

Africa 

U.S.  exports  of  telecommunications  equipp'-ent  to  sub-Saharan 
Africa  totaled  $206  million  in  1998.  an  increase  of  39  percent 
over  the  level  in  1997.  Exports  to  South  Africa  accounted  for 
nearly  two-thirds  of  the  total.  Thus,  Africa  represents  only  I 
percent  of  the  market  for  U.S.  telecommunications  equipment 
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exports,  Teledensity  in  this  region  of  over  700  million  people  is 
approaching  2  telephones  per  100  inhabitants,  and  Africa  has 
only  2  percent  of  the  world's  telephone  lines.  Cellular  services 
have  been  introduced  in  many  countries,  with  over  5  million 
subscribers  reported  at  the  end  of  1998. 

Although  there  is  a  vast  potential  market  for  telecommuni- 
cations equipment  in  Africa,  it  is  not  clear  whether  the  neces- 
sary financial  and  technical  resources  can  be  harnessed  to 
expand  that  region's  telecommunications  infrastructure  signifi- 
cantly in  the  near  future.  Most  African  countries  have  adopted 
policies  that  allow  some  private  sector  participation  in  telecom- 
munications, and  some  have  been  seeking  to  privatize  parts  of 
their  national  telephone  companies.  Nearly  20  countries  have 
established  independent  regulatory  authorities  to  lay  the 
groundwork  for  competition.  Although  six  countries  have  com- 
mitted to  some  degree  of  liberalization  under  the  WTO  Agree- 
ment on  Basic  Telecommunications  Services,  efforts  to 
promote  competition  throughout  all  sectors  of  the  African 
telecommunications  industry  are  just  beginning. 

One  large  project  promises  to  link  countries  in  Africa  to  one 
another  and  to  growing  global  broadband  telecommunications 
networks.  Africa  ONE  is  an  independent  fiber-optic  cable  sys- 
tem scheduled  to  be  completed  in  2002  that  will  extend  nearly 
4(),()00  kilometers  at  a  cost  of  $  1 .6  billion.  Thirty  African  coun- 
tries have  formally  indicated  their  interest  in  participating  in  the 
project.  Many  countries  are  hopeful  that  new  Internet  service 
providers  and  global  as  well  as  regional  satellite  systems  will 
help  meet  the  growing  telecommunications  needs  of  the  region. 
The  remainder  of  this  chapter  consists  of  analyses  of  specific 
segments  of  the  telecommunications  industry,  followed  by  a 
discussion  of  the  search  and  navigation  equipment  industry. 

Linda  Gossack  Astor,  U.S.  Department  of  Commerce,  Office  of 
Telecommunications,  ( 202 )  482-4466,  October  1 999. 

NETWORK  EQUIPMENT  

Network  equipment  includes  transmission  and  switching  equip- 
ment purchased  by  public  or  private  network  operators. 
Switches  complete  connections  between  calls  and  route 
information  from  one  network  user  to  another  Transmission 
systems  include  the  multiplexing  equipment,  repeaters,  and 
line  conditioning  equipment  used  to  transmit  information. 
Network  equipment  is  classified  under  SIC  3661. 

Global  Industry  Trends 

The  worldwide  market  for  wireline  network  equipment  is  esti- 
mated to  reach  $.'S4.5  billion  in  the  year  2000,  up  0.5  percent 
from  $54.0  billion  in  1999.  [That  figure  does  not  include  fiber- 
optic transmission  systems  (POTS),  satellite  transmission  sys- 
tems, or  microwave  communications  systems.]  Within  this 
category,  switching  equipment  will  decrease  slightly  from 
approximately  $34.2  billion  in  1999  to  $34.1  billion  in  2000 
after  peaking  at  $36.2  billion  in  1996. 

U.S.  exports  of  network  equipment  have  increased  steadily 
since  the  early  1990s.  In  1998,  U.S.  exports  reached  nearly 
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$10.5  billion,  up  7.9  percent  from  $9.7  billion  in  1997.  The  top 
markets  for  U.S.  exports  of  network  equipment  in  1998,  begin- 
ning with  the  largest,  were  Canada,  Mexico,  .lapan,  the  United 
Kingdom,  and  Hong  Kong. 

Although  aggregate  exports  have  grown,  differing  trends  in 
the  exportation  of  network  equipment  from  the  United  States 
can  be  discerned  at  the  regional  level.  After  the  Asian  economic 
crisis  of  1997,  exports  of  network  equipment  to  that  region 
(.tcclined.  antl  the  same  was  true  in  eastern  Europe  and  the  for- 
mer Soviet  states  after  the  devaluation  of  the  ruble  in  199S.  At 
the  same  time,  exports  to  the  EU,  Latin  America,  sub-Saharan 
Africa,  and  within  North  America  (Mexico  and  Canada) 
increased. 

World  demand  for  network  equipment  is  driven  by  a  variety 
of  market  forces.  In  less  developed  regions  of  the  world,  net- 
work expansion  and  investment  can  be  attributed  to  meeting 
the  vast  infrastructural  needs  of  relatively  new  market-based 
economies:  a  desire  to  modernize  aging  and  technologically 
obsolete  communications  infrastructures;  the  need  to  provide 
telephony  to  a  larger  number  of  residents,  especially  in  rural 
areas;  the  need  to  provide  greater  overall  reliability  and  better 
service  in  both  telephony  and  data  transmission:  and  a  desire  to 
be  connected  to  and  reap  the  benefits  of  access  to  the  Internet. 
In  more  developed  regions,  new  et|uipment  is  being  deployed  to 
provide  advanced  new  .services.  Technological  advances  in  net- 
work equipment  allow  network  operators  not  only  to  offer  the 
new  services  that  customers  demand  but  also  to  realize  cost  sav- 
ings from  improvements  in  network  operating  elllciencies. 

Worldwide,  liberalization  and  competition  in  the  telecom- 
munications services  sector  attract  new  entrants  that  need  to 
build  new  networks,  while  existing  operators  are  forced  to 
upgrade  their  networks  to  remain  competitive.  The  Agreement 
on  Basic  Teleccvnmunications  Services  under  the  WTO  will 
reinforce  this  trend  over  the  next  few  years  as  signatories  of  the 
agreement,  accounting  for  over  90  percent  of  the  world's 
telecommunications  services  market,  introduce  competition 
into  their  markets.  Also,  the  growth  of  the  Internet  and  new- 
technologies  and  services  that  rely  on  packet-based  switching 
will  continue  to  spur  demand  for  new  and  expanded  networks. 

Software  is  becoming  increasingly  important  in  the  pub- 
lic switching  market  as  manufacturers  continue  to  produce 
switches  that  can  be  upgraded  by  using  software  rather  than 
requiring  the  installation  of  new  equipment.  Northern  Business 
Information  (Gartner  Group)  predicts  that  in  some  developed 
markets,  software  revenues  may  account  for  as  much  as  50  per- 
cent of  total  revenues  by  2001.  In  addition,  for  most  switch- 
producing  companies,  software  upgrades  to  installed  switches 
will  be  the  largest  source  of  revenues  over  the  next  decade,  and 
reliability  and  maintenance  of  .software  will  be  essential  for  rev- 
enue and  market  share. 

Programmable  switches,  in  conjunction  with  larger  preexist- 
ing switches  or  standing  alone,  probably  will  make  further 
inroads  into  the  equipment  market.  Although  programmable, 
scalable  packet-based  switches  do  not  currently  have  the  call- 
l">rocessing  power  of  a  traditional  central  office  switch,  they 
allow  carriers  to  modify  services  quickly  and  expand  capacity 


rapidly,  leatmes  that  are  particularly  attractive  to  start-up  com- 
panies. Similar  to  the  personal  computing  model,  Ihcse 
switches  give  the  user  choices  regarding  both  software  ;ind 
hardware,  allowing  the  user  to  customize  the  switch  and  net- 
work to  his  or  her  needs.  Also,  as  voice,  data,  and  integrated  ser- 
vices come  together,  the  ability  to  react  quickly  to  changing 
switching  needs  will  become  increasingly  important. 

Despite  this  llcxibility.  programmable  switches  will  not 
immediately  push  traditional  switches  aside.  Network  operators 
have  invested  enormous  amounts  ol  money  in  traditional  equip- 
ment that  is  still  functioning  well,  anti  carriers  want  to  get  the 
maximuni  return  on  investment  belore  moving  wholesale  to  new 
technologies.  Additionally,  tratlitional  equipment  offers  tremen- 
dous capability  and  a  wide  variety  oi  features  in  one  switch. 
Smaller  programmable  switches  will  experience  healthy  growth 
and  pull  the  market  in  their  direction,  but  the  need  for  large-scale 
switches  will  not  disappear. 

Another  notable  trend  is  that  companies  that  provide  central 
oftlce  switches  are  moving  closer  to  the  local  area  network 
(LAN).  As  the  line  between  voice  and  data  blurs,  so  does  the 
line  between  what  services  and  equipment  are  at  the  customer's 
premises  or  enterprise  level  versus  what  exists  at  the  central 
oftlce.  Telecommunications  vendors  will  have  to  serve  all  then' 
customers"  needs,  looking  beyond  their  immediate  customers  at 
the  enterprise  level  to  the  needs  of  the  final  consumer,  the  end 
user.  For  example,  it  has  been  predicted  that  virtual  private  net- 
works (VPNs)  will  displace  many  of  the  private  networks  in 
existence  today.  Also,  equipment  vendors  will  have  to  integrate 
their  equipment  seamlessly  mto  a  variety  of  networks  domesti- 
cally and  abroad,  possibly  managing  those  networks  as  well. 

Factors  Affecting  U.S.  Industry  Growth 

The  future  of  the  network  equipment  industry  in  the  United 
States  will  be  determined  to  a  large  extent  by  changes  in  the 
U.S.  telecommunications  services  industry  resulting  Irom 
the  Telecommunications  Act  of  1996.  That  complex  piece  of 
legislation  promises  to  restructure  the  telecommunications, 
computer,  and  cable  television  industries  fundamentally  by 
removing  many  of  the  barriers  to  market  entry  and  cross- 
ownership  that  previously  existed. 

For  example,  local  service  companies  and  long-distance  ser- 
vice providers  will  be  permitted  to  compete  in  each  other's 
markets,  while  the  previous  ban  on  the  provision  of  video 
programming  by  telephone  companies  within  their  service 
areas  has  been  eliminated.  Cable  television  companies  also  will 
be  permitted  to  offer  local  telephone  service  in  their  franchfse 
areas,  an  activity  that  previously  was  prohibited.  However, 
implementation  of  the  act  is  not  moving  forward  as  quickly  as 
originally  envisioned,  so  its  full  impact  has  not  been  felt  yet  by 
network  equipment  suppliers  hoping  to  reap  the  benefits  of 
greater  competition  in  telecommunications  services. 

Nevertheless,  the  new  law  has  shaken  up  the  telecommuni- 
cations industry  as  players  try  to  reposition  themselves  to  gain 
the  maximum  advantage.  Despite  the  fact  that  protracted  legal 
and  regulatory  battles  are  slowing  implementation  of  the  law,  it 
is  widely  expected  that  the  legislation  will  promote  increased 


Telecommunications  and  Navigation  Equipment  31-9 


demand  tor  network  ec|iiipiiient  as  new  companies  are  created 
and  existing  service  providers  develop  new  service  offerings. 
U.S.  ec|uipnient  companies  are  considered  to  be  in  tiie  iiest  posi- 
tion to  lake  advantage  of  these  new  opportunities. 

Another  major  factor  driving  the  network  sector  is  the 
increasing  amount  of  data  traffic  and  the  convergence  of  voice 
and  data  networks.  This  convergence  is  fueled  largely  by  the 
expanding  presence  of  the  hilernet  and  related  applications. 
Bellcore  has  estimated  that  data  will  account  for  approximately 
90  percent  of  the  traffic  (but  not  revenue)  on  the  U..S.  public  net- 
work in  the  next  5  to  10  years.  Some  analysts  have  estimated 
that  the  U.S.  data  market  is  worth  approximately  $20  billion 
(annual  voice  traffic  is  worth  about  $200  billion)  and  will  dou- 
ble or  even  triple  in  the  next  10  years.  Dataquest  estimated  that 
in  the  United  States,  data  tratfic  is  growing  4  to  5  times  faster 
than  is  voice  traffic,  approximately  30  percent  per  year  versus  b 
to  7  percent  per  year. 

As  demand  for  hiternet  access  grows,  new  breeds  of  compa- 
nies emerge,  existing  companies  move  business  to  the  Web,  and 
service  providers  demand  more  bandwidth,  there  will  be  con- 
tinued demand  for  upgraded  and  new  equipment.  Companies 
such  as  Level.^,  Qwest,  DeltaThree,  and  Net2Phone  are  invest- 
ing heavily  in  fiber,  gateways,  and  other  hilernet-relaled  equip- 
ment. While  increasing  data  traffic  is  not  a  new  phent)menon.  a 
variety  of  IP-based  services  that  have  been  recently  introduced 
or  are  just  around  the  corner  promise  an  even  greater  focus  on 
packet-switched  networks  in  the  United  States.  The  expanding 
suite  of  applications  based  on  IP  technology  serves  as  an  exam- 
ple of  how  the  Internet  and  an  increased  emphasis  on  data  may 
change  the  network  sector. 

Most  industry  analysts  believe  thai  IP-based  netvvi>rks  and 
services  will  exert  a  noticeable  influence  on  the  network.  Some 
believe  that  IP  technok)gy  such  as  voice  over  Internet  (VOIP), 
fax  over  Internet  (FOIP),  and  E-commerce  applications  will 
change  the  face  of  telecommunications  dramatically  and 
rapidly.  Others  believe  that  IP  technologies  will  have  a  more 
gradual  impact.  Still  others  believe  that  IP  may  become  a  ubiq- 
uitous platform  for  multimedia  services  but  that  specific  tech- 
nologies such  as  VOIP  will  develop  as  only  one  element  of 
value-added  telecommunications  services  offered  to  business 
and  residential  customers. 

All  these  cases  present  opportunities  for  vendors  of  network 
equipment,  whether  using  IP  or  any  other  platform.  The  under- 
lying trend  is  the  continued  shift  toward  increased  data  traffic 
on  the  network,  with  the  line  between  voice  and  data  transmis- 
sion beginning  to  blur.  The  specifics  of  how  data  will  move  on 
the  network  are  still  being  decided. 

What  is  certain,  however,  is  that  the  network  sector  is  chang- 
ing and  that  new  and  incumbent  service  providers  will  need 
equipment  with  which  to  build  the  networks  of  the  future.  For 
example,  some  industry  executives  envision  the  public  switched 
telephone  network  (PSTN)  of  2005  cenlfMing  on  converged 
voice  and  data  and  circuit-switched  to  packet/IP  carriers.  Also 
part  of  this  vision  is  an  emphasis  on  multiservice  switching  at 
the  edge  of  the  network,  where  the  interaction  between  net- 
works with  differing  technologies  and  speeds  must  occur.  These 


switches,  which  are  open  and  programmable  like  these  men- 
tioned above,  will  push  the  network  to  become  more  decentral-  \ 
i/.ed.  as  in  the  computing  world.  They  afso  will  provide  •  ' 
opportunities  for  savvy  manufacturers  to  profit  from  the  chang-  i 
ing  network.  '!  j* 

Another  example  of  convergence  giving  birth  to  new  types  ■ 
of  equipment  is  the  development  of  the  gateway.  IP  telephony  is  ; 
made  possible  by  gateways  that  form  the  basis  for  the  develop-  <  ii^ 
ment  of  the  budding  IP  telephony  industry.  The  primary  func-  |  b 
tion  of  a  gateway  is  to  convert  a  voice  signal  to  IP  packets  for  f  it 
transmission  over  a  data  network.  The  packets  are  reassembled  ;  r  i* 
and  converted  back  into  voice  signals  at  the  receiving  end  by  .  « 
another  gateway,  which  then  transfers  the  call  to  the  PSTN.      •  |'H 

The  use  of  gateways  in  the  network  has  exploded  since  they  *  a 
were  introduced  in  1996.  Gateway  sales  grew  at  a  rate  of  906  per- '  j  jet 
cent  in  1997  (total  revenues  of  $47.3  million)  and  417  percent  in  ^1 
I99S  (revenues  of  $244.8  million)  and  are  predicted  to  fall  to  a;  |  -i 
still  impressive  growth  rate  of  27  percent  in  2002  (totaling  $3.16  i'  h'n 
billion  in  revenues).  This  represents  a  compound  annual  growth  ■i,  i  a 
.ate  of  132  percent  between  1996  and  2002.  While  the  rate  of.  '.j 
growth  is  likely  to  continue  to  decline  gradually  through  2004,  i  ItIu 
gateways — a  direct  result  of  converging  networks — will  havell 
moved  f  rom  under  $5  million  in  revenue  in  1996  to  well  over  $3  ' 
billion  in  2002,  according  to  Frost  and  Sullivan. 

Convergence  also  has  made  the  network  equipment  market  1  ;no|e 
more  dynamic,  with  a  frenzy  of  mergers  and  partnerships!  jtat 
among  players  both  large  and  small  in  recent  years.  Nortel's'  I  mi 
(now  Nortel  Networks)  purchase  of  Bay  Networks  combined;  J  ■ 
Nortefs  core  competency  of  central  office  equipment  with.  i  "l 
Bay  s  reputation  in  the  data  world,  reflecting  the  importances  i  j 
Nortel  is  placing  on  data  in  the  future.  Similarly,  Lucent's  pur-^  i  nv 
chase  of  another  data  networking  leader.  Ascend  Communica-  I 
tions,  and  the  Internet  equipment-focused  Nexabit  was  a  way  to-]  41); 
quickly  gain  access  to  greater  data  communications  and  Inter- i  I  nn 
net  capabilities.  Similar  moves  have  been  made  by  foreign"  i|  i; 
switching  giants,  including  Siemens  of  Germany  and  New-'|  1  ki 
bridge  Networks  of  Canada.  i  ..^ 

There  is  a  potential  for  rapid  growth  in  today's  network"  1  jj 
equipment  market.  Cisco  Systems,  a  leader  in  Internet  tech-'  , 
nologies,  has  emerged  in  recent  years  as  one  of  the  largest  com-.i  4 
panics  in  the  Internet  industry.  After  shipping  its  first  product  in !  J  i  jj 
1986,  the  company  now  holds  the  number  one  or  number  two'  \  - 
market  share  in  virtually  every  market  segment  in  which  it  par- 
ticipates. After  Ci.sco  became  a  public  company  in  1990,  its 
annual  revenues  increased  from  $69  million  to  $8.46  billion  ini  i 
fiscal  year  1998.  ,3 

Not  only  large  companies  have  benefited  f  rom  the  explosions  ^ 
of  new  technologies  and  the  convergence  of  voice  and  data.'  'j  ..i 
Since  1993,  Cisco  alone  has  purcha.sed  nearly  30  smaller  com-  i 
panics  that  will  add  strength  to  various  aspects  of  its  network-'  '  . 
ing  capabilities.  The  same  is  true  of  almost  every  other  majori 
equipment  vendor  in  the  telecommunications  equipment  sector. ' 
Those  which  are  not  purchasing  companies  (and  many  that  are)!  [ 
also  are  announcing  strategic  partnerships  that  will  allow  them! 
to  remain  nimble  in  an  era  of  rapidly  developing  services  and!  ^ 
investment  in  networks.  ,  ,1 
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The  demand  drivers  outlined  above  will  be  otTset  partially  by 
the  maturation  of  the  U.S.  market.  In  the  year  2()()().  eentral  offiee 
switehes  in  the  llnited  States  will  be  over  91  percent  digitized,  a 
figure  that  is  e.xpccted  to  rise  tc^  well  over  95  percent  by  2004. 
Vendors  in  the  United  States  and  other  mature  markets  will  derive 
much  of  their  revenue,  as  was  mentioned  above  in  regard  to  the 
global  switching  market,  from  upgrading  features  on  the  installed 
base  of  switches  rather  than  from  selling  new  equipment. 

Internationally,  the  ctMitinuing  worldwide  trend  toward  priva- 
tization, liberalization,  and  competition  in  telecommunications 
services  markets  not  only  will  sustain  the  demand  for  eciuipment 
but  will  help  erode  market  access  barriers  and  allow  U.S.  equip- 
ment suppliers  to  compete  for  business  in  markets  that  formerly 
were  closed  to  them.  This  trend  will  be  bolstered  by  the  WTO 
Agreement  on  Basic  Telecommunications  Services  and  the  ITA. 

While  worldwide  demand  for  network  equipment  will 
remain  strong,  U.S.  suppliers  will  continue  to  face  strong  com- 
petition from  long-established  suppliers  in  Europe  and  Japan  as 
well  as  from  newer  manufacturers  in  countries  such  as  South 
I  Korea  and  Taiwan.  Industry  experts  generally  agree  that  there  is 
surplus  production  capacity  in  certain  sectors,  such  as  central 
office  switching  equipment,  and  predict  that  some  sort  of  con- 
solidation is  inevitable. 

Projections  of  U.S.  Industry  Growth  for  the 
Next  1  and  5  Years 

I'.S.  shipments  of  network  equipment  are  expected  to  reach 
M3.3  billion  in  the  year  2000.  increasing  to  approximately 
M4.7  billion  in  2004.  with  an  average  annual  growth  rate  of  2.5 
jiercent  (these  figures  do  not  include  FOTS,  satellite  transmis- 
sion systems,  or  microwave  systems). 

Global  Market  Prospects 

'  The  world  market  for  network  equipment  is  expected  to  remain 
strong  for  the  foreseeable  future  as  developing  countries  con- 
tinue to  build  out  their  telecommunications  infrastructures  and 
developed  countries  invest  in  new  technologies.  Worldwide 
demand  for  network  equipment  is  expected  to  grow  to  $5S.9 
billion  in  2004.  although  the  value  of  the  worldwide  switch 
market  will  continue  to  decline  gradually  to  $3.3.0  billion. 

Again,  convergence  and  the  rise  of  data  traffic  on  the  PSTN 
are  the  primary  drivers  of  change  in  this  sector.  Dataquest 
asserts  that  while  voice  market  revenue  is  growing  an  estimated 
10  percent  per  year,  the  data  market  is  growing  about  65  to  70 
percent  per  year.  A  news  organization  in  the  United  Kingdom 
I  cited  statistics  indicating  1,000  percent  per  year  growth  for  IP 
iitraffic  worldwide,  compared  with  public  switched  telephone 
l(network  traffic  growth  of  under  10  percent. 

In  November  1998,  British  Telecommunications  was  the 
llfirst  of  the  major  European  telecommunications  carriers  to 
liannounce  that  data  traffic  had  overtaken  voice  traffic  on  its 
lldomestic  network.  This  is  due  largely  to  increased  Internet 
jiusage.  E-mail  transmission,  and  E-commerce  applications. 
"  Other  major  carriers  are  sure  to  follow  with  similar  announce- 
nients.  This  level  of  growth  demands  significant  investment  in 
network  infrastructure. 


Nevertheless,  the  high  growth  rates  seen  in  worldwide 
demand  !or  network  equipment  in  past  years  are  expected  to 
gradually  taper  oil"  over  the  next  5  years,  although  this  will  vary 
regionally  with  the  level  of  economic  development.  Strong 
growth  is  expected  to  continue  in  the  developing  world,  where 
infrastructure  is  generally  weak  and  telephone  penetration  rates 
are  still  very  low.  However,  this  growth  will  be  offset  by  stagna- 
tion and  decline  in  mature  markets,  where  the  demand  will  be  pri- 
marily for  product  replacement  and  new  software  offerings. 

The  strongest  growth  is  expected  to  occur  in  central  and 
eastern  Europe,  where  digital  local  lines  will  grow  approxi- 
mately I X  percent  per  year  between  2000  and  2004.  That  region 
will  be  followed  by  Latin  America  with  I7.X  percent  and  Africa 
and  the  Middle  East  with  17.0  percent.  The  Asia-Pacific  region 
is  predicted  to  have  an  annual  growth  rate  of  tinly  0.9  percent, 
rellecting  a  slowing  of  demand  in  mature  markets  that  growth 
in  developing  markets  will  not  offset.  The  growth  rales  for  the 
mature  markets  of  North  America  and  western  Europe  will 
decline  0.9  percent  and  1 .4  percent,  respectively. 

Asia's  low  growth  rate  in  switching  does  not  imply  that  it  is 
not  an  important  market.  In  fact,  the  opposite  is  true.  Asia  will 
continue  to  be  the  world's  largest  market  for  switching  equip- 
ment, with  approximately  30  percent  of  world  main  lines  in  ser- 
vice. China  is  the  largest  market  in  Asia  and  the  world.  Asia  has 
surpassed  North  America  and  western  Europe  in  the  size  of  its 
installed  base  of  main  lines. 

Competition  in  the  network  equipment  market  will  continue 
to  intensify  worldwide,  with  large  telecommunicatit)ns  equip- 
ment vendors  such  as  Lucent.  Alcatel.  Siemens.  NEC.  Nortel 
Networks,  and  Fujitsu  emphasizing  their  ability  to  provide  total 
network  solutions  while  firms  serving  niche  markets  offer 
expertise  in  specialized  eciuipment  subsectors.  This  intense 
competition  has  led  to  significant  downward  pricing  pressures, 
a  trend  that  will  continue.  Fueled  by  privatization,  liberaliza- 
tion, and  new  technologies,  price  declines  have  resulted  in 
declining  margins  for  manufacturers.  This  too.  in  conjunction 
with  the  convergence  of  voice  and  data,  has  contributed  to  the 
trend  toward  industry  mergers  and  consolidation. 

Jason  Leiick,  U.S.  Department  of  Commerce.  Office  of 
Telecommunications.  (202)  482-4202.  September  1999. 

CUSTOMER  PREMISES  EQUIPMENT  

Customer  premises  equipment  (CPE),  or  terminal  equipment, 
consists  of  a  wide  range  of  privately  owned  telecommunica- 
tions equipment  that  attaches  to  the  public  network.  CPE 
shipments  are  classified  under  SIC  3661.  The  largest  CPE 
product  sectors  are  modems,  private  branch  exchanges 
(PBXs),  voice  processing  equipment,  video  communications 
equipment,  telephones,  key  telephone  systems  (KTSs),  and 
facsimile  machines. 

Global  Industry  Trends 

The  customer  premises  industry  encompasses  a  wide  variety  of 
products  that  range  from  simple  telephone  handsets  that  cost  a 
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tew  dollars  to  complex  PBX  systems  that  can  cost  millions  of 
doUais.  Most  are  mature  markets  characterized  by  intense  com- 
petition and  declining  unit  prices.  The  majority  of  low-end 
products  (e.g.,  telephone  handsets  and  answering  machines)  are 
commodity  products  that  are  manufactured  in  C(Hmlries  with 
low  labor  (production)  costs.  In  the  United  States,  most  of  these 
low-end  products  are  imported,  primarily  from  manufacturing 
facilities  in  Asia.  Domestic  manufacturing  tends  to  be  centered 
on  the  nn)re  technically  sophisticated  products,  such  as  video- 
conferencing and  voice  processing  equipment,  which  have  high 
value-added  content  and  in  which  U.S.  manufacturers  are  the 
technological  leaders. 

Domestic  Trends 

Manutacturers  of  high-end  customer  premises  equipment 
increasingly  are  iiiHuenced  by  trends  in  the  computer  industry. 
This  movement  toward  convergence  between  voice  and  data  is 
commonly  known  as  computer  telephony  integration  (CTI). 
The  influence  of  CTI  is  particularly  noticeable  in  the  customer 
premises  equipment  industry,  where  vendors  of  everything 
from  PBXs  to  voice  processing  equipment  are  working  to  inte- 
grate voice,  data,  and  videt)  communications  for  desktop  users. 

CTI  is  most  prevalent  in  the  call  center  arena,  where  the  abil- 
ity to  converge  the  traditional  inbound/outbound  call  account- 
mg  software  with  the  Internet  and  the  agent's  telephone  line 
allows  these  centers  to  provide  enhanced  customer  service.  Its 
potential  uses  include  Web-enabled  call  centers,  unified  mes- 
saging, and  videoconferencing.  CTI  products  are  expected  to 
become  more  widespread  as  prices  drop,  new  applications  are 
developed,  business  customers  learn  about  the  benefits  of  CTI 
features,  and  the  technology  moves  beyond  the  traditional  call 
center  environment. 

In  the  PBX  and  key  telephone  system  (KTS)  markets,  man- 
ufacturers have  turned  their  attention  to  developing  advanced 
features  that  provide  additional  value  to  their  customers. 
PBXs  and  KTSs  have  changed  from  being  stand-alone  equip- 
ment to  being  part  of  a  company's  communications  network. 
PBX/KTS  manufacturers  have  moved  from  proprietary  to 
open  systems  to  meet  the  needs  of  customers  who  want  to 
integrate  their  premise  switching  equipment  with  the  rest  of 
the  enterprise  network.  CTI  and  call  centers  have  brought 
increased  complexity  to  the  task  of  integrating  the  different 
components  of  the  enterprise  network.  PBX  vendors  conse- 
quently have  become  increasingly  software-focused.  In  fact, 
most  PBX  and  KTS  manufacturers  have  formed  alliances  with 
computer  software  and  hardware  companies  for  application 
development. 

As  in  the  PBX/KTS  industry,  manufacturers  of  voice  pro- 
cessing equipment  are  becoming  more  software-intensive  in 
their  development  as  they  move  to  open,  personal  computer 
(PC)-based  architectures.  Manufacturers  also  are  intensifying 
their  focus  on  developing  enhanced  applications  for  the  busi- 
ness and  home  markets,  such  as  voice-activated  dialiiiii. 

Wireless  capabilities  are  another  promising  feature  offered 
by  some  PBX  and  KTS  vendors.  Although  the  technology  has 


been  around  for  some  time,  it  has  taken  off  only  recently.  Wire-  j  , 
less  applications  within  buildings  have  considerable  potential  :}iij 
since  they  allow  corporate  users  mobility  without  losing  contact  I  ■ 
within  the  office  setting.  The  proliferation  of  wireless  phones  in  'i  r 
the  consumer  market  also  is  helping  to  popularize  this  feature  in  i  \- 
the  office,  as  users  have  come  to  expect  added  mobility  there  as  ^  \ 
well.  Some  wireless  PBXs  promise  interoperability  with  public 
personal  communications  services  or  cellular  phone  system  ^ 
allowing  consumers  to  use  the  same  handset  in  the  office  that  i|  f 
they  use  on  the  road.  However,  most  wireless  PBXs  are  limited  | 
to  1 .000  feet  or  less.  The  market  for  this  equipment  should  grow  ;  \ 
significantly  once  prices  drop  below  $  1 ,000  per  station.  ^' 

Increased  interest  in  on-line  technologies  and  sales  of  PCs  ' 
bundled  with  modems  have  spurred  dramatic  growth  in  the  >  ( 
modem  market  while  blurring  the  line  between  telecommunica-  i 
tions  and  computer  equipment.  Despite  this  growth,  the  modem  ■  ; 
sector  has  experienced  a  decline  in  recent  years  that  is  primar-  >  ij 
ily  attributable  to  a  strong  reduction  in  shipments  of  low-speed  - 
modems  and  the  di  op  in  demand  for  external  modems  now  that 
'nosi  new  PCs  have  internal  modems  that  satisfy  new  users" 'i  a 
needs.  Most  sales  in  this  sector  come  from  replacements  of  and 'i' 
upgrades  to  existing  equipment. 

The  U.S.  market  for  ccinsumer  customer  premises  equipment !  i' 
(CPE)  products  is  well  established.  Falling  prices  have  con-'  i 
tributed  to  growth  in  sales  of  consumer  products  such  as'i  ! 
modems,  answering  machines,  and  cordless  telephones.  The"  I 
Consumer  Electronics  Manufacturers  Association  reports  that  ■  } 
in  1997.  66  percent  of  LI.S.  households  had  a  cordless  phone.  65 
percent  had  an  answering  machine.  34  percent  had  a  cellular!  il 
phone.  19  percent  had  a  modem.  I S  percent  had  caller  ID  equip--  i 
ment.  and  9  percent  had  a  facsimile  machine.  Most  of  this  I 
equijiment  is  imported.  'i  J 

Projections  of  Industry  Growth  for  the  Next  1  -  ' 
and  5  Years 

The  value  of  domestic  CPE  shipments  is  estimated  to  grow*; 
about  S  percent  to  just  over  $7  billion  in  the  year  2()()().  Growth !  i 
in  U.S.  shipments  will  occur  principally  in  the  high-end  and'  II 
technically  sophisticated  product  segments.  The  value  of  over-''' 
all  CPE  shipments  is  forecast  to  grow  annually  at  around  S  per-'  | 
cent,  reaching  an  estimated  $10.3  billion  by  2004.  Performance  I  t 
of  individual  CPE  product  sectors  will  vary  as  a  result  of  trends  l 
mentioned  abine. 

The  PBX  market  is  very  mature,  so  replacements  and* 
upgrades  account  for  the  majority  of  shipments.  PBX  ship- 
ments are  expected  to  experience  solid  growth  over  the  next  5  ■  » 
years.  Growth  will  come  primarily  from  manufacturers  provid-'  »  i 
ing  value-added  features  such  as  CTI  and  wireless  applications. i  | 
U.S.  shipments  of  PBX  equipment  will  grow  about  ,5  percent'  ; 
yearly  through  2004. 

Growth  in  the  KTS  market  will  be  fueled  by  small  start-up 
companies  looking  for  low-cost  voice  processing  solutions  and^ 
advancements  in  KTS  functionality.  However,  growth  in  this 
sector  is  expected  to  be  slower  over  the  next  few  years  com- 
pared to  previous  years.  As  companies  grow  and  start  to 
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demantl  more  Ironi  their  voice  processing  systems,  they  proba- 
bly will  migrate  to  PBXs. 

According  to  varituis  sources,  the  worldwide  modem  mar- 
iket  should  decline  in  2()()()  but  regain  its  momentum  in  2001 
and  experience  steady,  although  slower,  growth  through 
2004.  Shipments  of  high-speed  modems  are  expected  to  con- 
tnuie  to  increase  10  percent  per  year  over  the  next  few  years, 
driven  primarily  by  consumer  demand  tor  taster  Internet 
access  for  their  existing  PCs.  While  shipments  of  conven- 
tional modems  should  continue  to  grow  through  2004,  inte- 
grated services  digital  network  (ISDN)  terminals,  digital 
subscriber  lines,  and  cable  modems  will  occupy  a  signilicant 
portion  ot  the  overall  market  as  demand  tor  broadband  appli- 
cations increases. 

In  1998,  some  industry  analysts  predicted  that  year-on-year 
growth  ot  videoconferencing  systems  may  reach  up  to  40  per- 
cent by  the  year  2000.  While  that  may  prove  overly  optimistic, 
videoconferencing  equipment  should  experience  increased 
I  growth  as  compression  technologies  improve,  standards  issues 
i^e  resolved,  and  broadband  transmission  facilities  liecome 
Itnore  readily  available. 

1  Global  Market  Prospects 

The  global  market  tor  CPE  should  continue  to  be  character- 
ized by  intense  competition,  and  in  many  markets  U.S.  com- 
oanies  will  continue  to  face  stiff  competition  from  European 
ind  Asian  manufacturers.  While  the  United  States  runs  a 
:onsistent  trade  deficit  in  CPE,  primarily  because  of  imports 
of  commodity-type  products  (e.g.,  telephones,  answering 
fiiachines,  and  fax  machines),  there  are  significant  opportuni- 
lies  in  the  international  market  for  U.S.  exports,  especially  in 
Dfoduct  sectors  that  incorporate  advanced  and  convergent 
echnologies. 

,  During  the  forecast  period,  the  developing  economies  in 
uatin  America  and  the  Asia-Pacitlc  region  should  otter  the  most 
tromising  growth  markets  for  the  CPE  industry,  as  growth  in 
he  mature  markets  of  North  America  and  western  Europe  is 
fxpected  to  slow. 

Most  analysts  predict  that  the  top  growth  markets  for  PBX 
ind  KTS  equipment  will  be  in  the  Pacific  Rim  economies,  east- 
m  Europe,  and  Latin  America.  The  market  for  voice  process- 
rtg  products  outside  North  America  is  expected  to  grow  at  a 
ealthy  rate  as  foreign  companies  recognize  the  cost  and  pro- 
luctivity  benefits  of  voice  processing  products.  U.S.  manufac- 
J^  flrers  should  stand  to  gain  from  this  trend,  as  U.S. -based 
;  multinationals  have  been  some  of  the  fu  st  global  companies  to 
nplement  worldwide  voice  processing  systems.  In  order  to 
laintain  compatibility,  the.se  companies  tend  to  favor  manufac- 
irers  with  a  large  U.S.  presence. 

In  the  short  term,  the  most  promising  international  markets 
ir  modems  will  be  in  western  Europe  and  Japan,  where  there  is 
c  highest  penetration  of  PCs  outside  the  United  States.  The 
-veloping  markets  in  Asia  and  Latin  America  should  present 
Witional  opportunities  as  the  penetration  of  PCs  increases  in 
ose  regions. 


Over  the  next  lew  years,  the  worldwitle  market  lor  video- 
conferencing equipment  is  expecletl  to  experience  its  strongest 
growth  outside  North  America,  in  liurope  and  the  Pacific  Rim 

Paillette  lilanscet,  U.S.  Departmenl  ol  Commerce.  Office  ol 
Telecommunications,  (202)  4X2-0399,  October  1999. 


TERRESTRIAL  BROADCASTING  AND 
CABLE  TELEVISION  EQUIPMENT 


The  broadcast  and  pay  television  equipment  subsector  consists 
of  equipment  utilized  by  traditional  over-the-air  broadcasters 
and  by  cable  system  operators  to  transmit  the  same  infor- 
mation and  programming  to  many  recipients,  either  through 
wireless  technology  or  over  fiber-optic  and/or  coaxial  cable. 
This  equipment  is  classified  under  SIC  3663.  Products  under 
this  classification  include  amplifiers;  AM,  FM,  and  television 
transmitters;  broadcasting  transmitting  antennas;  cable  tele- 
vision headend  equipment,  including  modulators/demodula- 
tors and  control  units;  subscriber  converters  and  decoders; 
and  broadcast  and  studio  equipment. 

Television  and  radio  broadcasters  transmit  audio  and  video 
content  over  terrestrial  antennas  to  multiple  receivers.  The 
United  States  is  the  largest  and  one  of  the  most  technologically 
advanced  broadcasting  markets  in  the  world.  There  are  (wer 
1.200  commercial  television  stations  on  the  air  in  the  United 
Stales  BIA  Research  reports  that  the  top  10  television  groups 
own  .^04  stations.  There  are  over  10.000  commercial  radio  sta- 
tions in  the  United  States.  The  cable  television  industry  origi- 
nated in  the  United  States  in  the  late  I94()s  as  a  means  of 
transmitting  over-the-air  broadcast  signals  to  communities  out 
of  the  reach  of  then  existing  broadcast  transmitters.  Individual 
homes  were  wired  with  cable  from  a  central  antenna  through 
v;hich  mostly  local  area  broadcast  signals  were  transmitted. 
These  systems  gradually  evolved  to  transmitting  distant  signals, 
and  cable  operators  began  to  compete  against  terrestrial  broad- 
casters for  viewers.  The  primary  revenue  source  for  cable  sys- 
tem operators  is  subscription  fees,  with  advertising  revenue  a 
secondary  source. 

By  number  of  subscribers,  the  U.S.  cable  television  market 
is  the  .second  largest  in  the  world,  and  cable  penetration  is  high 
at  approximately  68  percent  of  television  households.  Accord- 
ing to  Nielsen  Media  Research,  there  were  67.6  million  wired 
cable  subscribers  and  10,844  cable  headends  in  the  United 
States  in  1998.  The  cable  industry's  share  of  multichannel  video 
households  has  been  declining  slightly  as  a  result  of  competi- 
tion from  other  providers,  especially  direct  broadcast  satellites 
(DBS).  The  top  20  multiple  system  operators  (MSOs)  serve 
approximately  90  percent  of  cable  subscribers  in  the  United 
States,  indicating  a  high  level  of  consolidation  in  the  domestic 
cable  industry.  This  allows  operators  to  address  declining  levels 
of  public  funding  and  the  challenges  brought  by  newer  com- 
petitors. In  addition,  operators  can  leverage  the  advantages  of 
fiber  optics,  digital  terrestrial  compression,  and  transmission 
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technologies  io  lap  new  consumer  demands.  In  August  1999, 
the  top  five  MSOs  were  AT&T,  Time  Warner  Cable,  Comcast, 
MediaOne,  and  TWE-Advance/Newhouse,  as  reported  by 
C'dl^lcvision  magazine.  Other  majoi-  MSOs  include  Cox  Com- 
munications, Charter  Communications,  Adelphia  Communica- 
tions, Cablevision  Systems,  and  Century  Communications. 
Revenues  for  the  cable  industry  were  approximately  $32  billion 
in  1998  and  are  expected  to  grow  about  9  to  10  percent  annually 
in  the  coming  years,  driving  demand  for  investment  in  cable 
television  networks. 

Major  producers  ol'  television  cable  and  broadcasting  equip- 
ment include  Panasonic,  Sony,  Scientific  Atlanta,  General 
Instrument,  Harris,  Andrew  Corporation,  Lucent  Technologies. 
Motorola,  NEC,  Phillips,  Thomcast,  Thomson,  and  Zenith.  U.S. 
government  statistics  indicate  that  U.S.  manufacturers  shipped 
$3. .^5  billion  in  broadcast,  studio,  and  related  electronic  equip- 
ment in  1997.  the  most  recent  data  available.  U.S.  manufactur- 
ers exported  $\.\5  billion  in  broadcasting  equipment  in  199,S. 
down  26  percent  from  1997  levels.  The  total  amount  exported 
in  1997  represented  the  peak  in  a  long-term  trend  of  growth  in 
exports  of  broadcasting  equipment,  after  which  recessions  in 
Asia  and  Latin  America  dampened  demand  somewhat.  The 
total  for  199S  exports  of  broadcasting  equipment  was  only 
slightly  less  than  the  total  for  1996,  and  except  in  Asia,  exports 
were  showing  growth  trends  again  in  1999.  The  top  markets  for 
exports  of  U.S.  broadcasting  equipment  in  1998  were  Canada, 
the  United  Kingdom  (UK),  Hong  Kong,  Brazil,  Mexico,  China, 
France,  Japan.  Taiwan,  and  Germany.  Baskerville  Communica- 
tions lists  the  largest  foreign  markets  for  television  broadcast- 
ing equipment,  based  on  the  number  of  television  households, 
as  China.  India,  Russia,  Japan,  Brazil,  Germany,  Indonesia,  the 
UK,  France,  and  Italy.  The  largest  markets  in  the  world  for 
cable  television  equipment,  based  on  the  number  of  cable  tele- 
vision subscribers,  are  China.  India,  Germany,  Canada.  Japan, 
the  Netherlands.  Argentina.  Taiwan,  and  Brazil,  according  to 
Baskerville  Communications. 

Domestic  Trends 

The  cable  industry  in  the  United  States  appeared  moribund 
through  much  of  the  198()s  but  turned  around  in  the  1990s.  The 
turning  point  in  the  industry's  fortunes  was  Microsoft's  $1  bil- 
lion investment  in  Comcast,  after  which  the  idea  of  cable  infra- 
structure as  the  most  logical  broadband  route  into  U.S. 
households  and  onto  the  Internet  gained  life.  The  industry 
entered  a  period,  still  ongoing,  of  rapid  and  extensive  system 
buildouts,  overbuilds,  and  upgrades.  The  two  most  significant 
factors  currently  affecting  the  broadcasting  and  cable  television 
equipment  sector  in  the  United  States  are  the  transition  to  digi- 
tal transmission  technologies  and  the  changing  competitive 
landscape  created  by  the  1996  Telecommunications  Act. 

Investments  in  the  cable  sector  in  recent  years  to  implement 
digital  compression  technology  and  upgrade  infrastructure  have 
placed  cable  networks  at  the  cow  of  developing  voice,  data,  and 
video  networks.  These  improvements  also  have  placed  opera- 
tors in  a  strong  competitive  position  as  they  prepare  for  compe- 
tition from  telephone  companies,  DBS,  and  the  Internet.  Digital 


compression  and  fiber-optic  technologies  allow  operators  t( 
build  capacity,  attract  more  subscribers,  increase  revenue  pej 
subscriber,  and  therefore  better  compete  against  alternativt 
providers  (primarily  DBS,  which  recently  has  slowed  the  cablt 
industry's  subscriber  growth).  For  instance,  cable  operators  cur,; 
rently  rely  largely  on  coaxial  cable  to  carry  services  to  subJ  ; 
scribers.  Hybrid  fiber-coaxial  cable  is  utilized  increasingly  ii;:; 
system  upgrades  and  network  expansions  to  provide  greate 
capacity,  speed,  and  quality  of  signal  transmission;  greater  reli, 
ability;  reduced  expenses;  and  two-way  transmission,  allowiniJo 
additional  revenue-producing  service  offerings  to  subscribers 
The  Federal  Communications  Commission  (FCC)  calculate( 
that  capital  expenditures  for  upgrading  facilities  were  up  2 
percent  from  1996  to  1998.  Approximately  half  of  all  cabf, 
plant  in  the  United  States  was  expected  to  be  two-way-capabf  • 
by  the  end  of  1999.  Some  of  the  major  operators  will  have  speii 
upward  of  $1  million  each  in  1999  on  capital  expenditures  an(  , 
will  have  100  percent  of  their  systems  two-way-capable  by  th  j 
end  of  the  year  2000.  Time  Warner,  MediaOne,  Comcast.  Cox,  j 
and  Cablevision  Systems  are  the  leaders  in  offering  two-wa  ' 
services  to  their  subscribers.  Analysts  report  that  in  1998  th, 
U.S.  cable  industry  spent  approximately  $8  billion  for  infr;i 
structure  construction  and  upgrades,  an  increase  of  $1  billio.;  ij 
from  1997. 

The  1996  Telecommunications  Act  has  mobilized  competij 
tive  pressures  and  opportunities  similar  to  those  experienced  i , 
other  liberalizing  telecommunications  markets.  The  cabl: 
industry  is  utilizing  consolidation  and  clustering  as  two  tacticl 
to  face  competition  and  more  effectively  enter  the  telephon.j 
local  loop.  The  last  few  years  have  been  marked  by  mergers  an^ 
acquisitions  on  a  truly  grand  scale.  Some  of  the  larger  deal) 
were  U.S.  West's  purchase  of  Continental  Cablevision.  Charted 
Communications'  acquisition  of  Falcon  Cable  and  Fanch  Con 
munications,  AT&T's  purchase  of  TCI,  and  AT&T's  propose] 
acquisition  of  MediaOne.  The  trend  toward  consolidation  hi] 
meant  not  only  acquisition  but  also  system  clustering.  Seven! /i 
major  MSOs  have  traded  system  ownership  in  efforts  to  obtai^i 
economies  of  scale  in  certain  geographic  markets  and  subdui 't 
developing  competition.  TCI,  Adelphia,  Comcast,  and  Jones  ijil 
particular  have  been  active  in  system  trades  in  recent  years.  « 

Terrestrial  radio  and  television  broadcasters  also  are  exper .  a 
encing  consolidation,  mostly  as  a  result  of  relaxed  ownershif  ' 
limits  implemented  by  Congress  and  the  FCC  in  recent  yearn  j 
The  FCC  eased  television  ownership  rules  in  August  1999  f  'i 
reflect  growth  in  competing  services,  such  as  cable  and  DB!  I 
and  allow  broadcasters  to  leverage  their  resources  to  operai  ; 
more  efficiently  and  strengthen  their  ability  to  compete.  Tf  I 
proposed  Viacom  acquisition  of  the  CBS  network,  the  large^i 
media  deal  in  U.S.  history,  worth  approximately  $37  billion,  '! 
the  beginning  of  what  is  expected  to  be  a  rush  of  consolidatio! 
activity.  This  deal  also  exhibits  how  both  broadcast  networlj 
and  cable  operators  are  evolving  into  components  of  largt 
integrated  multimedia  and  telecommunications  companit, 
such  as  Disney  (which  purchased  ABC),  Time  Warner  (whicj 
merged  with  Turner  Broadcasting),  and  News  Coiporatic 
(which  owns  Fox).  , 
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In  addition  to  otiicr  changes  in  the  industry  wrought  by  tiic 
1996  Telccomnuniications  Act,  the  act  specified  the  terms 
under  which  U.S.  broadcasters  would  make  the  transition  (o 
digital  teriestrial  transmission.  Digital  telecommunications 
transmission  technologies  are  a  means  by  which  problems  in 
the  nation's  analog  terrestrial  broadcasting  system,  such  as 
ghosting,  interlerence.  limited  picture  resolution,  and  limited 
presentation  of  color,  can  be  addressed.  The  FCC  developed  a 
plan  for  switching  to  digital  broadcasting,  including  the  alloca- 
tion of  a  second  frcLjuency  channel  to  each  station  for  simulta- 
ineous  digital  transmissions,  and  a  time  schedule.  The  transition 
officially  commenced  in  the  fall  of  1998,  when  stations  in  the 
top  10  markets  across  the  country  began  transmitting  digital 
television  (DTV).  The  FCC  schedule  calls  for  a  staged  transi- 
tion in  which  all  commercial  stations  must  be  on  the  air  with  a 
I  digital  signal  by  May  I,  2002.  Analog  broadcasts  are  scheduled 
"to  be  terminated  in  2006.  at  which  point  the  broadcasters  will 
■return  to  the  government  one  of  their  two  spectrum  channels. 
'  The  schedule  will  be  reviewed  periodically  by  the  FCC  and  can 
^pe  extended  if  certain  conditions  relating  to  the  number  of  con- 

■  -sumers  receiving  DTV  signals  are  not  being  met. 

Work  originally  commenced  on  developing  a  standard  for 
'  advanced  television  services  over  a  decade  ago.  A  struggle 
oetween  competing  factions,  including  equipment  manufactur- 

■  '^rs,  broadcasters,  and  the  computer  industry,  resulted  in  recom- 
■^^  mendations  to  the  FCC  that  included  18  distinct  formats  under 
'  one  umbrella  standard.  The  range  of  formats  reflects  a  dispute 
'  oetween  the  computer  and  the  consumer  electronics  industries 
'!  "hat  is  based  on  the  capabilities  of  two  methods  of  scanning. 

interlaced  and  progressive.  The  standard  mcludes  five  technical 
iubsystems  covering  scanning,  video  compression,  audio  com- 
oression,  packeti/ed  data  transport,  and  frequency  transmission. 

The  FCC  approved  a  standard  within  a  range  of  allowable 
lOimats  to  give  broadcasters  flexibility  and  allow  innovation  to 
espond  better  to  market  forces.  The  Advanced  Television  Sys- 
'ems  Committee  (ATSC)  standard,  referring  to  the  industry 
';roup  that  worked  with  the  Advisory  Committee  on  Advanced 
"elevision  Service  in  developing  the  standard,  allows  for  both 
iigh-deflnition  television  (HDTV)  broadcasting  and  standard- 
liefinition  television  (SDTV)  broadcasting.  HDTV  offers  a 
'acre  dramatic  improvement  in  picture  resolution  than  does 
sDTV  and  uses  less  of  the  broadcast  spectrum.  The  18  allow- 
able formats  include  six  HDTV  formats  (three  with  progressive 
'   canning  and  three  with  interlaced  scanning),  eight  formats  that 
6-  re  SDTV,  and  four  formats  that  are  of  lower  quality  than  the 
t*  Wrrent  analog   National  Television   Standards  Committee 
1^  'NTSC)  standard.  The  "Big  Three"  networks  have  announced 
?  laeir  decisions  regarding  HDTV  format:  ABC  chose  72()p  (720 
ines  using  progressive  scanning),  and  CBS  and  NBC  selected 
il"  |080i  (1080  lines  using  interlaced  scanning).  Fox  has  not  yet 
<^  'ffinounced  a  decision. 

ff  Neither  the  1996  Telecommunications  Act  nor  the  FCC 
I*  Mandated  that  broadcasters  use  their  spectrum  allotments  for 

■  ^DTV  broadcasting,  allowing  broadcasters  to  decide  whether 
I  use  the  spectrum  for  HDTV  broadcasts,  multiple  SDTV 
oadcasts  ("multicast"),  or  SDTV  broadcasts  that  use  the  extra 


lrec|uency  for  auxiliary  services  such  as  data  transmission 
("datacast").  Beyond  the  question  of  the  appropriate  model  for 
service  delivery,  .several  questions  remain  regarding  a  success- 
ful transition  to  digital.  I'he  lack  of  digital  programming,  the 
level  of  consumer  demand,  questions  about  revenue  models, 
and  technical  issues  still  must  be  resolved. 

I3epending  on  station  si/e,  television  stations  are  spendmg 
$8  million  to  $10  million  on  average  to  make  the  transition  to 
digital,  according  to  the  National  Association  of  Broadcasters. 
Small  stations  spend  approximately  $.S  million  to  $6  million, 
and  large  stations  may  spend  up  to  .$20  million.  Equipment 
needs  include  antennas,  transmitters,  transmission  lines, 
switching  equipment,  converters,  and  exciters.  Specific  costs 
and  equipment  needs  vary  widely,  depending  on  whether  a  sta- 
tion is  simply  passing  through  network  signals  or  is  originating 
digital  programming. 

Digital  Audio.  Work  continues  on  establishing  a  U.S.  stan- 
dard tor  digital  audio  radio  (DAR),  also  called  digital  audio 
broadcasting  (DAB),  which  promises  to  offer  compact 
disc-quality  audio,  greater  channel  capacity,  reduced  interfer- 
ence, and  some  types  of  information  and  subscription  services. 
Lucent  Digital  Radios,  USA  Digital  Radio,  and  Digital  Radio 
Express  were  conducting  field  tests  in  1999,  and  an  industry 
standards  panel  was  expected  to  make  a  decision  by  the  end  ol' 
1999.  Digital  radio  .service  should  begin  in  late  2000.  Each 
radio  station  should  spend  considerably  less  on  the  transition  to 
digital  than  are  television  stations,  with  estimates  running  about 
$70,000  to  $100,000  per  radio  station.  New  equipment  may 
include  exciters,  amplifiers,  transmitters,  and  antennas. 

Global  Industry  Trends 

The  broadcasting  and  cable  television  industry  worldwide  is 
marked  by  interlinked  trends  toward  increased  competition, 
industry  consolidation  and  ownership  clustering,  and  the  transi- 
tion to  digital  compressit)n  and  digital  transmission  technolo- 
gies. As  markets  liberalize  their  telecommunications  regulatory 
structures,  cable  systems  are  becoming  a  valuable  alternative 
inf  rastructure  for  the  provision  of  not  only  audio  and  video  pro- 
gramming but  also  telephony  and  data  transmission.  In  fact, 
some  analysts  believe  that  cable  is  the  only  provider  in  position 
today  to  offer  multiple  advanced  digital  services.  These  trends 
are  especially  advanced  in  the  mature  markets  of  North  Amer- 
ica and  Europe.  Other  foreign  markets  are  just  beginning  to 
enter  a  high-growth  phase  as  tlie  cable  infrastructure  is 
expanded  and  higher-technology  equipment  is  utilized  to  tap 
pent-up  demand  for  telephony  and  data  and  video  services  for 
which  the  existing  traditional  voice  infrastructure  is  ill  suited. 
Subscription  revenues  in  several  markets  grew  over  20  percent 
over  the  last  2  years.  Some  analysts  estimate  that  multichannel 
revenues  in  Latin  America  alone  will  more  than  quintuple  over 
the  next  decade.  Although  Asia  offers  incredible  potential  in 
terms  of  market  size  and  potential  demand,  there  is  a  wide 
range  of  regulatory  environments,  and  the  industry  has  been 
struggling  as  a  result  of  the  regional  economic  crisis. 

In  most  mature  markets,  market  liberalization  and  increased 
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compctilion  have  spurred  a  trend  toward  eonsolidatioii  through 
mergers  and  aequisitions.  Europe's  seeond  largest  eable  opera- 
tor. United  Pan-European  Communications,  went  on  a  buying 
spree  in  recent  years,  acquiring  pay  television  and  cable  opera- 
tors in  Poland,  France,  and  Sweden  and  bidding  on  the 
Deutsche  Telekom  cable  systems.  Also  in  Europe,  the  cable  sec- 
tor in  the  UK  is  consolidating  to  compete  with  BSkyB,  the 
country's  digital  satellite  programming  provider.  NTL  recently 
moved  to  become  that  country's  largest  cable  operator  after 
acquiring  Comtel.  Diamond  Cable,  and  most  of  the  Comcast 
systems  in  the  UK  and  purchasing  the  residential  cable  opera- 
tions of  Cable  &  Wireless.  Industry  observers  predict  that  NTL 
soon  may  acquire  the  country's  one  remaining  large  MSO. 
Telewest.  In  less  mature  markets,  where  broader  economic 
pressures  are  of  primary  concern,  system  consolidation  can  pro- 
vide operators  with  the  means  to  weather  turbulent  economic 
conditions.  For  instance,  pay  television  operators  in  the  Philip- 
pines and  in  Thailand  consolidated  operations  in  1998  to  ease 
competitive  pressures. 

As  in  the  U.S.  domestic  market,  increased  bandwidth  and 
the  capabilities  of  digital  compression  and  digital  terrestrial 
broadcasting  are  the  major  factor  in  the  broadcasting  and 
cable  industry's  promising  future.  The  satellite  industry  began 
implementing  digital  transmission  technologies  for  video  prtv 
gramming  earlier  than  cable  operators  and  terrestrial  broad- 
casters did,  although  in  most  countries  cable  operators  are 
following  closely  behind.  Relatively  little  of  the  cable  plant  in 
other  countries  has  been  upgraded  to  two-way  capability,  but 
that  is  changing  rapidly  as  demand  for  cable  telephony,  cable 
modems,  and  data  over  cable  soars. 

Several  countries  are  moving  into  connnercial  digital  terres- 
trial broadcasting,  most  notably  the  United  States,  the  UK,  and 
other  European  countries.  The  first  commercial  terrestrial  digi- 
tal broadcast  service  in  the  world,  ONdigital,  was  launched  in 
the  UK  in  November  1998.  ONdigital  was  available  at  launch  to 
65  percent  of  the  population  and  eventually  will  reach  8.S  per- 
cent. The  company  has  been  battling  the  satellite  digital  broad- 
casting service,  BSkyB's  Sky  Digital,  for  subscribers  ever 
since.  The  company's  offer  of  free  digital  set-top  boxes  have 
spurred  growth  in  the  number  of  subscribers  and  greatly 
increased  equipment  needs.  Datamonitor  Europe  predicts  that 
there  will  be  600,000  terrestrial  digital  viewers  in  the  UK  in 
2002. 

Digital  terrestrial  service  also  has  commenced  in  Sweden. 
Several  other  countries  have  published  plans  for  the  implemen- 
tation of  digital  terrestrial  television  broadcasting  services, 
including  Australia,  Canada,  Finland,  France,  Gennany,  Italy, 
Japan,  South  Korea,  the  Netherlands,  Singapore,  Spain,  and 
Taiwan.  Other  countries  are  just  beginning  to  consider  alterna- 
tive standards  for  terrestrial  digital  broadcasting,  namely,  the 
ATSC  standard  or  Europe's  digital  video  broadcasting  (DVB) 
standard,  including  China,  Hong  Kong,  Brazil,  Mexico, 
Venezuela,  Paraguay,  Ecuador,  and  Uruguay.  The  DVB  stan- 
dard has  been  selected  by  the  European  countries  as  well  as 
Australia  and  Singapore.  The  ATSC  standard  has  been  adopted 
by  the  United  States,  Canada,  South  Korea,  Taiwan,  and 


Argentina.  In  addition,  Japan  has  developed  the  Integrated  Senj 
vices  Digital  Broadcasting-Terrestrial  (ISDB-T)  standard  foi 
digital  terrestrial  broadcasting,  based  on  the  European  standard!! 

Advances  in  the  technology  utilized  in  the  cable  and  broad,, 
casting  sector  to  maximize  revenue  streams  from  each  subtj  fj.a: 
scriber  have  highlighted  certain  areas  of  special  interest:  set-t0|~ 
boxes,  Internet  access  over  cable,  interactivity,  and  telephon;fi 
over  cable.  The  increased  capabilities  of  upgraded  cable  infra 
structure  and  digital  terrestrial  transmissions  have  caused  no< 
only  growth  in  the  market  for  digital  transmission  and  digita; 
studio  production  equipment  but  also  explosive  growth  iici  « 
demand  for  digital  set-top  boxes  that  can  deliver  the  full  rangi  ii 
of  advanced  services.  A  set-top  box  that  incorporates  propri,  ii 
etary  technology  is  familiar  to  many  cable  subscribers  as  thi,  ; 
device  that  decodes  signals  from  the  cable  headend  for  viewin:.  i 
on  a  consumer's  television  .set. 

Compelled  by  provisions  in  the  1996  Telecommunication 
Act  calling  for  standardized  set-top  boxes  to  be  available  in  th, 
retail  market  by  July  2000,  cable  operators  and  equipment  man/ 
ufacturers  have  joined  forces  to  develop  interoperability  stan,| 
dards  under  CableLabs'  OpenCable  effort.  Beyond  decodin; 
and  security  functions,  the  newer  generations  of  digital  set-to ! 
boxes  will  allow  telephony,  digital  radio,  data  services,  elea 
tronic  mail  and  Internet  access  (utilizing  a  cable  modem),  intei 
active  electronic  program  guides,  electronic  gaming,  video  oj  j  iie 
demand  (VOD).  and  electronic  commerce.  Consumers  wi 
require  an  advanced  digital  set-top  box  to  access  these  service? 
through  the  cable  operator,  surf  the  Internet  on  the  television  .s« 
by  using  telephone  lines,  or  receive  digital  terrestrial  broac,  i 
casting  transmissions  on  an  analog  television  set.  OpenCabl  I  (j 
standards  will  allow  the  use  of  hardware  and  software  froM  \i( 
different  vendors  without  limits  on  interoperability  frori 
proprietary  technology  and  allow  the  consumer  to  purchase  i 
box  directly  on  the  retail  market.  The  standards  will  stimulal]  ;|f( 
greater  competition  among  equipment  vendors,  resulting  i! 
lower  costs  to  operators  and  consumei  s.  , 

Cable  operators  have  begun  purchasing  large  quantities  (J  i: 'i 
advanced  digital  set-top  boxes  that  incorporate  proprietar<i  i|-,\|f 
technology  and  in  most  cases  leasing  those  boxes  to  their  sut  1  sif 
scribers.  High  consumer  response  to  free  digital  set-top  bo  ) 
offers  from  SkyDigital  satellite  service  and  ONdigital's  terreij  '  .|. 
trial  digital  service  in  the  UK  has  pushed  some  manufactureii  i 
to  increase  production  quickly  to  meet  demand.  Major  MSOs  i.i'  1 
the  United  States  that  are  implementing  two-way  .services  ai; 
also  placing  huge  orders.  The  U.S.  market  for  digital  set-tdi4f;|s; 
boxes  with  advanced  capabilities  is  the  largest  in  the  world,  an 
worldwide  demand  for  those  .set-top  boxes  will  remain  stron  , 
for  the  next  several  years.  In  future  years,  demand  for  digit?!    .  j 
set-tops  will  grow  in  foreign  markets  where  the  telephony  infn- 
structure  is  poor,  computers  have  not  achieved  high  penetration  - 
and  the  television  set  would  be  a  more  affordable  means  M 
access  the  Internet.  However,  the  market  eventually  will  shi  , 
toward  digital  televisions  that  incorporate  a  set-top  box's  fun(  ^ 
tions.  International  Data  Corporation  predicts  that  .5  millic  ^ 
units  will  be  shipped  in  the  year  2000,  increasing  to  I  I  millic 
units  in  2002.  General  Instruments  is  the  largest  supplier  of  sei 
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top  boxes  in  the  Uiiilcd  Stales,  with  60  pereeiit  ol  the  domestic 
market.  By  late  1999,  the  company  had  shipped  2  milhon  digi- 
tal set-tops,  with  commitments  from  operators  to  purchase  15 
million  over  the  next  3  to  3  years.  Other  major  U.S.  manufac- 
turers include  Scientific  Atlanta,  Hewlett  Packard,  and  Zenith. 
Primary  foreign  manufacturers  include  Toshiba,  Pace,  Phillips. 
Panasonic,  and  Matsushita. 

Just  as  consumer  demand  for  Internet  access  and  interactive 
services  is  pushing  demand  for  set-top  boxes,  it  also  is  driving 
demand  for  cable  modems.  Cable  operators  generated  $432 
nmillion  in  internet  access  fees  from  1.2  million  cable  modem 
users  in  1999,  according  to  Veronis,  Suhler  &  Associates. 
Access  to  the  Internet  through  cable  infrastructure  soon  will 
receive  stiff  competition  from  the  digital  subscriber  line  (FJSL) 
technology  being  rolled  out  by  local  telephone  operators.  The 
Multimedia  Telecommunications  Association  reports  that  it 
I  currently  costs  less  to  upgrade  a  subscriber  to  cable  modem  ser- 
: :  vice  than  to  DSL,  an  average  of  $  1 ,000  per  subscriber  versus  an 
average  of  $1,500,  although  consumers"  preference  remains 
•  junclear.  Allied  Business  hitelligence  predicts  that  the  total  mar- 
!|iket  for  broadband  subscribers  in  the  United  States  will  be  21 
;|million  by  the  end  of  2004  (up  from  4.2  million  in  1999)  and 
that  cable  modems  will  have  a  26  percent  share  of  that  market, 
^less  than  that  of  asymmetric  digital  subscriber  line's  (ADSL) 
!  )orojected  36  percent  share. 

1     Although  cable  operators  usually  lease  cable  modems  to 
'.I  i'lndividual  subscribers,  cable  modems  with  proprietary  technol- 
a  'Ogy  have  been  on  the  retail  market  for  some  time.  A  CableLabs 
industry  coalition  has  developed  a  common  standard.  Data 
Over  Cable  Service  Interface  Specification  (DOCSIS),  to  facil- 
itate the  w  idespread  deployment  of  cable  modems.  The  DOC- 
iSIS  standard  has  been  approved  by  the  ITU  as  an  international 
standard,  although  there  is  a  rival  European  standard  from  the 
European  Cable  Communications  Association  based  on  DVB 
ind  Digital  Audio  Video  Council  (DAVIC)  technology.  Major 
oroducers  of  DOCSIS  cable  modems  include  Motorola,  Nortel, 
Scientific  Atlanta,  Lucent,  LAN  City,  Zenith.  Com21,  and  Ter- 
lyon.  More  than  20  manufacturers  in  total  are  manufacturing  to 
he  DOCSIS  standard.  Motorola  is  the  largest  cable  modem 
manufacturer  in  the  United  States,  with  about  40  percent  of  the 
Niomestic  market,  followed  by  Toshiba  and  Thomson.  The  com- 
mon standard  has  brought  down  the  final  price  for  cable 
'aodems  in  some  cases  to  less  than  $300.  Very  few  of  the  cable 
ystems  in  the  United  States  are  DOCSIS-enabled,  though,  and 
)OCSIS  cable  modems  are  not  expected  on  the  retail  market 
'I  many  more  months.  Both  computer  and  set-top  box  manu- 
icturers  soon  will  begin  incorporating  DOCSIS  modems  into 
leir  products. 

In  the  United  States,  operators  are  well  along  in  upgrading 
le  cable  infrastructure  to  allow  two-way  communications,  and 
neral  major  MSOs  have  rolled  out  cable  modems  to  their  sub- 
-libers.  Analysts  estimate  that  approximately  one-quarter  of 

S.  households  currently  have  access  to  cable  systems  that 
ffer  high-speed  residential  cable  Internet  access  services.  The 
lajor  operators  in  Canada  have  achieved  a  higher  penetration 
ite  in  their  systems  for  cable  modems.  By  mid- 1999.  approxi- 


mately 1.2  million  households  in  the  United  States  and  Canada 
subscribed  to  high-speed  cable  modem  services.  Time  Warner 
leads  with  the  most  high-speed  data  sub.scribers.  Ibllowed  by 
AT&T,  MediaOne,  Shaw,  Cox.  Rogers.  Comcast.  CablcVisioii, 
Charier,  and  others.  Gecko  Research  estimates  that  35  million 
homes  worldwide  are  passed  by  cable  modem  services,  with  20 
million  ot  those  homes  in  the  United  States  and  Canada. 

Although  the  cable  infrastructure  in  western  Europe  is  gen- 
erally less  developed,  operators  have  been  active  in  upgradmg 
infrastructure,  conducting  cable  modem  trials,  and  beginning  to 
offer  Internet  access.  The  penetration  rate  for  cable  modems  in 
the  Netherlands  is  high.  The  demand  for  high-speed  Internet 
access  is  also  high  in  Germany,  although  the  installed  infra- 
structure is  poor.  Spain.  Sweilen,  and  Italy  also  offer  good 
opportunities  for  high-speed  cable  Internet  access.  International 
Data  Cotporation  projects  that  revenues  trom  cable  modem 
shipments  in  western  Europe  will  increase  from  $33  million  in 
199S  to  almost  $550  million  in  2003.  Although  operators  in 
Latin  America  have  much  less  digital  infrastructure  in  place, 
they  are  moving  ahead  on  implementing  Internet  access  over  an 
anak)g  infrastructure.  The  Strategis  Group  projects  that  the 
cable  modem  market  in  Latin  America  will  grow  from  54,()()() 
in  1999  to  over  1.2  million  in  2003. 

Other  major  potential  markets  include  China.  Japan,  and 
South  Korea.  The  Japanese  government  announced  in  mid- 
1999  that  the  number  of  subscribers  to  residential  high-speed 
Internet  access  over  cable  had  grown  well  over  300  percent  (wer 
the  previous  S  months  and  that  there  were  over  70  providers  of 
the  service  in  Japan.  China  already  has  more  cable  subscribers 
than  does  the  United  States,  yet  the  penetration  rate  for  multi- 
channel video  remains  comparatively  low.  indicating  a  large 
growth  potential.  Cable  operators  have  begun  to  offer  some 
advanced  services,  signs  of  industry  consolidation  are  appear- 
ing, and  there  is  a  shift  toward  more  commercially  based 
operations.  The  Chinese  government's  plans  to  construct  a 
nationwide  fiber  backbone  would  further  support  the  develop- 
ment of  high-speed  cable  access. 

Consumer  demand  for  interactive  services  is  driving  much 
of  the  market  for  digital  set-top  boxes  and  cable  modems.  There 
is  little  to  no  industry  consensus  on  the  exact  definition  of  inter- 
active services,  although  interactivity  may  encompass  services 
that  include  electronic  programming  guides,  VOD,  surfing  the 
Internet,  electronic  gaming,  filtered  data  services  such  as 
weather  and  sports,  auxiliary  datacasts,  viewer-defined  televi- 
sion ("personal  television"),  applications  downloads,  and  elec- 
tronic commerce  applications  such  as  shopping  and  banking. 

"Interactive  services"  delivered  over  cable  have  been  pre- 
dicted for  several  years,  and  Time  Warner  conducted  ultimately 
unsuccessful  trials  of  its  "Full  Service  Network"  in  Florida 
from  1994  to  1997.  The  level  of  technology  and  equipment 
prices  have  evolved  since  then,  and  consumer  acceptance  is 
growing.  Requirements  for  implementing  interactive  services 
include  set-top  boxes,  the  750-megahertz  (MHz)  cable  infra- 
structure in  nodes  of  100  or  fewer  subscriber  homes,  security 
and  authentication  capability,  network  control  and  signaling 
systems,  end-to-end  IP  capability,  a  scalable  reverse  path  from 
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the  subscriber  buck  to  the  cable  headend,  tile  servers  at  the 
headend,  and  an  operating  system.  VOD  in  particular  is  viewed 
as  the  "killer  application,"  offering  a  high  revenue  stream  for 
operators.  The  Yankee  Group  piedicts  that  revenues  from  VOD 
alone  will  reach  $1  billion  in  the  year  2()()().  Several  operators 
have  been  preparing  plans  for  aggressive  rollouts  of  interactive 
services  in  2()()(),  including  Time  Warner's  plan  to  begin  trials  of 
VOD  in  late  1999.  CableLabs  is  building  on  its  OpenCable  and 
DOCSIS  efforts  through  its  PacketCable  project,  through  which 
the  industry  group  will  build  IP-based  standards  to  facilitate  the 
development  of  interoperable  equipment  for  interactive  appli- 
cations. Vendors  and  manufacturers  involved  in  interactive  tele- 
vision include  DIVA,  Intertainer,  TVN  Entertainment,  NCube, 
Wink,  TiVO,  ICTV,  ACTV,  WebTV,  MyWeb,  WorldGate. 
NetChannel,  HBO,  Showtime,  and  Viewer's  Choice.  Forrester 
Research  estimates  that  interactive  applications  will  generate 
$6.1  billion  in  revenues  in  2004. 

Another  area  worthy  of  mention  is  the  provision  of  telephony 
over  cable  infrastructure.  Although  the  1996  Telecommunica- 
tions Act  allowed  local  exchange  carriers  (LECs)  to  enter  into 
video  delivery,  there  has  been  relatively  little  activity  by  LECs  in 
this  arena.  Interest  is  growing,  and  in  some  areas,  LECs  are 
becoming  more  competitive  in  video  delivery.  For  example, 
Ameritech,  Bell  South,  and  RCN  are  entering  the  video  market. 
Cable  operators,  in  contrast,  have  been  very  proactive  in  taking 
advantage  of  the  1996  act  to  enter  the  local  loop.  Cox  and 
MediaOne  have  led  the  way,  rolling  out  telephony  services  to 
several  domestic  markets,  and  AT&T  and  TimeWarner  also  offer 
local  telephony  services.  By  mid- 1999,  Cox  claimed  almcist 
60, 000  telephony  customers  and  MediaOne  claimed  about 
26,000.  The  Strategis  Group  predicts  that  cable  telephony  sub- 
scriptions will  rise  to  over  7  million  in  2004. 

While  cable  operators  are  Just  beginning  to  enter  the  local 
loop  in  the  United  States,  telephony  has  been  bundled  with  video 
service  by  operators  in  the  UK  since  the  early  199()s  and  cur- 
rently is  offered  in  other  European  markets  as  well.  Telecommu- 
nications regulatory  liberalization  is  opening  opportunities  for 
cable  operators  and  equipment  providers  around  the  world.  The 
Strategis  Group  predicts  that  cable  telephony  equipment  and  ser- 
vice revenues  in  2003  will  surpass  $2  billion  in  the  UK,  ahnost 
.$1.5  billion  in  the  United  States,  $230  million  in  China,  and 
almost  $200  million  in  the  Netherlands. 

Global  Market  Prospects 

The  technology  to  upgrade  cable  infrastructure  and  offer 
advanced  services  over  cable  has  in  many  ca.ses  been  available 
for  several  years.  The  United  States  is  the  most  advanced  coun- 
try in  terms  of  cable  infrastructure  and  advanced  service  offer- 
ings, with  many  major  world  markets  anticipating  strong 
growth  in  the  near  future.  The  mature  cable  markets  in  Europe, 
including  the  UK,  the  Netherlands,  Switzerland,  Belgium.  Den- 
mark, and  Germany,  are  experiencing  many  of  the  same  trends 
seen  in  the  Canadian  and  U.S.  markets.  Germany  in  particular 
offers  opportunities  in  that  it  represents  a  large  percentage  of 
the  continent's  cable  subscribers.  The  cable  infrastructure, 
although  well  established,  uses  older  technology  and  needs 


upgrading  before  advanced  services  can  be  distributed  reliabl) 
and  widely.  Italy  also  has  potential,  with  over  20  million  televi 
sion  households  and  an  extremely  low  cable  penetration  rate. 

Cable  operators  and  broadcasters  in  Asia  have  been  strugglint 
with  the  impact  of  the  regional  economic  crisis,  although  tha 
region  represents  a  large  potential  market  for  broadcasting  anc 
cable  television  equipment.  The  region  covers  well  over  500  mil 
lion  television  sets.  A  few  countries  are  planning  to  implemen 
digital  tenestrial  broadcasting  within  the  next  5  years,  cable  pen 
etration  remains  low  but  is  growing,  and  demand  for  the  Interne 
and  a  wider  range  of  entertainment  options  is  growing  rapidly  o  ^" 
Some  markets,  such  as  Japan,  are  relatively  well  advanced  tech  j 
nologically  with  high  cable  penetration,  and  others,  especial!]  | 
China  but  also  Thailand,  Malaysia,  and  Indonesia,  present  oppor  i 
tunities  simply  because  of  their  size  and  unmet  demand. 

Despite  the  economic  downturn  throughout  Latin  America  i  'k 
there  is  demand  for  access  to  the  Internet,  competition  in  thu  \y(\' 
local  loop,  and  a  wider  range  of  entertainment  options.  Agaiif 
plans  to  implement  digital  terrestrial  broadcasting  offer  addii, 
tional  opportunities  for  equipment  manufacturers.  Some  mar 
kets  in  Latin  America  are  already  very  competitive,  and  severa 
of  the  cable  markets  in  that  region  are  experiencing  rapid:  !  * 
growth  in  subscribership,  which  will  lead  to  greater  equipmers  ij  ri 
needs  to  service  subscribers  and  offer  nn)re  advanced  service:  j  ! 
to  an  increasingly  sophisticated  consumer  market.  Brazil  is  i 
large  potential  market  with  over  35  million  television  housei  j., 
holds  and  substantial  unmet  demand  for  video,  telephony,  ani  yui 
data  services.  In  addition,  the  Brazilian  government  recentl'  j  j 
awarded  new  cable  and  multichannel  multipoint  distributio.  i  j 
services  (MMDS)  concessions  that  offer  opportunities  fc  i  i 
equipment  providers.  While  DBS  is  gaining  subscribers  in  tlu  I  ■■rt 
region  rapidly,  it  remains  an  option  primarily  for  the  wealth; 
The  cable  infrastructure  in  markets  with  a  poor  telephony  infri 
structure  provides  strong  opportunities  as  a  competitive  alterrit''!  li 
live  to  voice  and  high-speed  data  services. 

Projections  of  Industry  Growth 

The  primary  factors  mobilizing  strong  growth  in  the  market  ar  S  \, 
regulatory  changes,  the  speedup  in  infrastructure  upgrade:;  i  |„ 
rapidly  growing  demand  for  high-speed  access  to  the  Interne  l|  ,|] 
new  technology  rollouts,  digital  teixestrial  broadcasting,  arw^  13 
cable  telephony.  The  end  result  is  that  broadcasting  and  cabl  ( 
television  equipment  manufacturers  are  anticipating  stroni' 
growth  in  demand  worldwide  over  the  next  several  years.  Whil 
foreign  demand  will  remain  level  for  the  next  year  because  c:  ^  -  f( 
lingering  suppressed  demand  from  economic  recessions  i  '1 
Latin  America  and  Asia,  demand  for  access  to  the  Internet  boO  j 
domestically  and  worldwide  will  push  the  deployment  of  cabl:  i 
infrastructure  and  equipment.  Equipment  manufacturers  shouli  .| 
see  demand  begin  to  rise  at  a  strong  and  increasing  rate  ci  ~ 
growth.  The  rollout  of  digital  terrestrial  broadcasting  in  foreigij  i 
markets  will  further  support  a  healthy  rate  of  growth  over  tbi  ' 
latter  part  of  the  forecast  period.  |  ,  |; 


Elizabeth  Farrand,  U.S.  Department  of  Commerce,  Office  (I 
Telecommunications,  (202)  482-2953,  October  1999. 
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WIRELESS  COMMUNICATIONS 
EQUIPMENT 


Wireless  communications  equipment  consists  of  complete 
radio-based  communications  systems,  including  mobile 
switching,  transmission,  and  subscriber  equipment  for  the 
provision  of  cellular,  paging,  and  personal  communications 
'  services  (PCS).  Switches  complete  connections  between 
mobile  users  or  between  mobile  users  and  the  public 
switched  telephone  network.  Transmission  equipment 
includes  radio  transmitters,  receivers,  and  transceivers  as 
well  as  other  base  station  equipment,  such  as  antennas  and 
amplifiers.  Subscriber  equipment  includes  mobile  and 
portable  handsets.  Wireless  communications  equipment  is 
classified  under  SIC  3663. 

The  wireless  communications  industry  in  the  United  States 
:  has  few  rivals  in  terms  of  its  rate  of  growth.  In  the  span  of  about 
15  years,  wireless  telephony  in  the  United  States  has  attracted 
jmore  than  70  million  subscribers,  bringing  the  penetration  rate 
•i|to  close  to  30  percent.  A  1999  study  predicted  that  77  percent  of 
'  U.S.  workers  eventually  will  use  a  wireless  phone  for  business 
:  purposes,  and  a  number  of  industry  experts  believe  that  wireless 
iiimay  become  the  dominant  voice  network  for  households  in  the 
United  States  by  the  middle  of  the  next  decade.  No  other  com- 
.imunications  medium,  including  telephone,  radio,  and  televi- 
:  sion,  can  claim  the  same  dramatic  rate  of  penetration  into  the 
i  population.  Globally,  growth  also  has  been  spectacular:  in 
;  '  1998,  more  wireless  phones  were  sold  worldwide  than  automo- 
{  ibiles  and  PCs  combined. 

I      For  the  purposes  of  this  report,  the  wireless  communications 
1;  iiequipment  industry  consists  of  suppliers  of  handsets  and  related 
>iinfrastructure  equipment  for  analog  and  digital  cellular  as  well 
i  las  PCS.  Wireless  telephony  uses  the  radio  spectrum  rather  than 
;i  .fixed  wires  to  provide  communications  services.  Signals  are 
transmitted  between  wireless  handsets  and  a  network  of  base 
stations  that  consist  of  radio  transmitters  and  receivers.  Each 
base  station  operates  within  a  set  geographic  region  called  a 
cell.  As  users  travel  from  one  cell  to  another,  calls  are  handed 
■off  from  one  ba.se  station  to  the  next,  allowing  for  mobility. 
Base  stations  are  connected  to  a  mobile  switching  center  by 
imicrowave  or  fiber  links. 

I    Although  most  cellular  operators  are  digitizing  their  net- 
works, cellular  equipment  can  be  either  analog  or  digital,  while 
("PCS  equipment  is  only  digital.  The  difference  between  PCS  and 
digital  cellular  lies  mainly  in  the  spectrum  allocation.  In  the 
iJnited  States,  PCS  operates  at  1.8  to  1.9  gigahertz  (GHz),  a 
lidigher  band  than  the  800-MHz  frequencies  used  for  digital  cellu- 
ar(see  Table  31-3).  PCS  and  digital  cellular  both  use  code  divi- 
sion or  time  division  multiplexing  technology  to  maximize  the 
ise  of  assigned  frequencies.  Signals  cannot  travel  as  far  at  the 
ligher  frequencies  used  by  PCS;  therefore,  PCS  requires  more 
ransmitting  towers,  and  its  geographic  cells  are  smaller  than  cel- 
ular  cells.  PCS  base  stations  are  smaller  and  generally  cheaper  to 
'perate.  While  this  affords  PCS  an  operating  cost  advantage  over 
ellular,  overall  infrastructure  costs  tend  to  be  higher  for  PCS, 
nd  PCS  technology  imposes  limits  on  the  economics  of  wide- 


TABLE  31-3:    U.S.  Cellular/PCS  Spectrum  Summary 


Service  Spectrum  Allocation 

Cellular  825-850  MHz,  865-890  MHz 

PCS  A;  1,850-1,865  MHz,  1,930-1,945  MHz 

B:  1,870-1,885  MHz,  1,950  -1,965  MHz 
C:  1,895-1,910  MHz,  1,975-1,990  MHz 
D:  1,865-1,870  MHz,  1,945-1,950  MHz 
E:  1,885-1,890  MHz,  1,965-1,970  MHz 
F:  1,890-1,895  MHz,  1,970-1,975  MHz 


Source:  FCC. 

area  coverage.  As  a  result,  PCS  networks  are  centered  largely  in 
urban  areas  and  are  often  unavailable  in  rural  areas. 

While  demand  for  wireless  equipment  Huctuates  in  response 
to  the  licensing  of  new  operators  and  technological  innovations, 
demand  for  wireless  equipment  in  the  United  States  is  expected 
to  remain  strong.  Factors  that  will  affect  growth  include  the 
increased  adoption  of  wireless  technology  by  businesses  and 
growing  telecommunications  budgets,  the  reallocation  of  funds 
from  telecommunications  budgets  to  wireless,  and  wider  accep- 
tance of  wireless  by  diverse  demographic  groups. 

Domestic  Trends 

According  to  the  1999  Multimedia  Telccoiniiiiiiiiccilioii.s  Marke! 
Review  and  Forecast  published  jointly  by  the  Telecommunica- 
tions Industry  Association  (TIA)  and  the  Multimedia  Telecom- 
munications Association  (MMTA),  aggregate  U.S.  spending  on 
wireless  communications  equipment  rose  about  4  percent  from 
about  $11.5  billion  in  1997  to  about  $12.0  billion  in  1998. 
Aggregate  spending  was  projected  to  increase  another  4  percent 
to  about  $12.4  billion  in  1999.  TIA  predicts  that  overall  U.S. 
wireless  equipment  expenditures  will  decline  to  $10.9  billion 
by  2002  (see  Table  31-4).  The  f.ictors  discussed  below,  how- 
ever, may  mitigate  this  decline. 

Spending  lor  wireless  infrastructure  equipment,  including 
switches,  base  stations,  and  peripherals,  declined  about  17  per- 
cent in  1998  from  $5.63  billion  to  $4.67  billion  and  was  pro- 
jected to  decline  modestly  in  1999  to  .$4.38  billion.  TIA  and 
MMTA  predict  that  overall  spending  on  wireless  infrastructure 
equipment  will  decrease  over  the  1998-2002  period,  with  the 
compound  annual  growth  rate  (CAGR)  for  1998-2002  for 
infrastructure  expenditures  projected  to  be  -10  percent.  Cellu- 
lar operations  reportedly  still  represent  the  bulk  of  infrastruc- 


TABLE  31-4:    Wireless  Communications  Spending 

(millions  of  dollars) 


Year 

Services 

Handsets 

Infrastructure 

Total 

1997 

32,479 

5,867 

5,630 

43,976 

1998 

38,245 

7,336 

4,667 

50,248 

1999 

45,479 

8,032 

4,383 

57,894 

2002 

70,838 

7,950 

3,010 

81,798 

Source:  Tlie  Strategis  Group:  CTIA;  InfoTrack  for  In-Building  Wireless 
(Phillips  InfoTeck);  Electronics  Industry  Association;  Donaldson,  Lufkin  & 
Jenrette;  Paul  Kagan  Associates;  MMTA. 


Telecommunications  and  Navigation  Equipment  31-19 


ill 


tiirc  spending  as  a  result  of  the  digitization  of  networks,  with 
about  56  percent  versus  43  percent  for  PCS.  The  1998-2002 
CAGR  tor  cellular  infrastructure  is  projected  to  be  -15  percent 
versus  -2.3  percent  for  PCS. 

From  1997  to  1998,  handset  spending  increased  about  25 
percent,  rising  from  $5.9  billion  to  $7.3  billion.  The  number  of 
handsets  sold  in  the  United  States  rose  to  18.9  million  units  in 
1998,  up  3.3  percent  from  18.3  million  units  in  1997.  Original 
projections  for  1999  showed  a  modest  increase  of  about  2  per- 
cent in  1999  and  then  a  leveling  off  and  slight  decline  in  the 
year  2()()().  However,  mobile  handset  sales  exceeded  the  10- 
million-per-quarter  mark  for  the  first  time  in  1999,  according  to 
a  report  from  Dataquest  that  put  second-quarter  sales  of  hand- 
sets at  10.3  million.  Dataquest  also  reported  that  about  78  per- 
cent of  sales  consisted  of  digital  handsets,  indicating,  as 
expected,  an  accelerating  decline  of  analog  handset  sales.  Code 
Division  Multiple  Access  (CDMA)  handset  sales  also  are 
increasing  more  rapidly  in  the  L'nited  States  than  are  Global 
System  for  Mobile  communications  (GSM)  handset  sales. 

The  Yankee  Group  reported  that  in  1999,  65  percent  of  wire- 
less subscribers  in  the  United  States  used  analog  networks, 
while  19  percent  used  digital  cellular  and  16  percent  used  PCS. 
hi  the  future,  however,  digital  handset  sales  increasingly  will 
outpace  analog  handsel  sales.  By  2003,  as  many  as  95  percent 
of  the  handsets  si)ld  in  the  United  States  will  be  digital,  and  w  ith 
the  continuing  decline  of  analog,  many  analysts  are  focusing 
their  predictions  exclusively  on  the  digital  handset  market.  This 
trend  is  even  more  pronounced  globally:  Analog  phones 
accounted  tor  only  about  15  percent  of  the  world  handset  mar- 
ket in  1998,  as  most  new  wireless  licenses  have  been  for  GSM 
or  PCS  networks.  Operators  prefer  digital  handsets  because 
they  provide  the  ability  to  offer  more  sophisticated  and  diversi- 
fied (and  revenue-generating)  service  offerings. 

U.S.  wireless  subscriber  forecasts  vary  markedly,  as  do  the 
percentages  of  cellular  and  PCS  subscribers.  Phillips  Group 
Info  Tech,  for  example,  predicts  80.6  million  cellular  sub- 
scribers and  47.5  million  PCS  subscribers  in  the  United  States 
by  2004,  for  a  combined  total  of  128.1  million,  while  Paul 
Kagan  Associates  predicts  that  there  will  be  a  total  of  185  mil- 
lion subscribers  by  2004,  with  99.4  million  cellular  subscribers 
and  74.9  million  PCS  subscribers. 

According  to  TIA  and  MMTA,  the  average  retail  price  of  a 
cellular  hand.set,  about  $175  in  1997  rose  to  about  $210  in  1998 
and  was  projected  to  drop  to  $185  in  1999.  The  average  price  is 
predicted  to  continue  to  decline,  falling  to  $150  by  2002.  The 
average  price  of  a  PCS  handset,  estimated  at  $325  in  1997, 
declined  to  $275  in  1998  and  was  projected  to  decline  further  in 
1999  to  $225.  The  average  price  of  all  handsets  is  projected  to 
have  a  1998-2002  CAGR  of  about  -8  percent. 

In  considering  these  average  prices,  it  should  be  noted  that 
the  operative  word  is  civercii^c.  and  although  they  may  reflect  the 
retail  cost,  these  figures  do  not  give  a  complete  picture  of  the 
market.  Average  prices  have  been  skewed  by  a  number  of  fac- 
tors, including  the  recent  introduction  of  new  models  with  more 
sophisticated  componentry  designed  for  future  applications 
such  as  E-mail  and  Internet  access.  In  addition,  consumers  can 


easily  find  handsets  on  the  market  that  satisfy  their  basic  voiced  j 
communications  requirement  for  under  $100.  Handset  prices;  i 
often  are  kept  artificially  low  by  service  providers  that  bundle 
handsets  with  service  packages.  Price  declines  would  be  much 
greater  if  it  were  not  for  the  shift  to  digital  equipment  in  generalj 
as  well  as  the  increased  use  of  multimode  phones  to  increase' 
coverage  in  areas  where  compatibility  issues  are  prevalent.  ; 

As  was  noted  earlier,  spending  on  cellular  infrastructure*  i 
equipment  trended  downward  in  1998,  mainly  because  networks-i  i 
for  the  first  wave  of  PCS  operators  (A-Block  and  B-Blockr 
licensees)  approached  completion.  Although  cellular  networks^  > 
in  the  United  States  are  largely  built  out,  cellular  carriers  are.  ; 
continuing  to  invest  in  infrastructure  equipment  to  convert  their  i 
networks  to  digital  in  response  to  competition  from  PCS.  / 

The  bulk  of  spending  will  continue  to  be  on  digital  technolo- 
gies. Although  digital  equipment  is  more  expensive  than  com- 
parable analog  equipment,  it  can  support  a  substantially  higher  , 
number  of  subscribers.  On  a  per-subscriber  basis.  theretore,i  ; 
digital  infrastructure  costs  are  approximately  30  percent  lowen  i 
than  those  for  analog. 

Accordingly,  infrastructure  spending  changed  marketllyi  I 
between  1997  and  1998.  In  1997,  analog  infrastructure  spend-  | 
ing  accounted  tor  about  two-thirds  of  total  spending:  however,];  \ 
by  1998,  analog  infrastructure  spending  fell  to  only  $442  m'\\--  i 
lion,  representing  less  than  15  percent  of  total  infrastructurej  ij 
spending.  The  percentage  of  digital  intraslructure  spendingil  i 
went  up  even  more  dramatically  in  1998-1999.  Spending  oni  .j 
Time  Division  Multiple  Access  (TDMA)  infrastructure  doubled;  1 
in  1998.  rising  from  just  over  $1  billion  to  almost  $2.1  billion,-'  j 
while  spending  on  CDMA  infrastructure  more  than  quadrupled.i  j 
rising  from  $131  rmllion  to  $634  million.  Over  the  1999-2()02|1 
period,  $3.7  billion  is  expected  to  be  spent  on  TDMA  infra-jif 
structure  and  $1 .5  billion  on  analog  infrastructure,  for  a  total  ol:  ij 
$8.2  billion.  According  to  TIA,  spending  on  cellular  infrastruc-,  i 
lure  totaled  over  $3. 1  billion  in  1 998  (see  Table  3 1  -5 ).  ■ 

Although  a  number  of  analysts  predict  that  infrastructure;  ( 
equipment  purchases  will  continue  to  trend  downward  throughiij 
2003,  others  note  that  the  market  may  accelerate  beyond  pro-.  I 
jections  in  2000  as  a  result  of  the  increasing  digitization  andj  B 
expanded  coverage  of  cellular  and  as  wireless  data  ,services-j« 
become  more  popular.  The  national  coverage  of  cellular  net-(|<| 
works  will  help  it  remain  competitive,  and  the  number  of  cellu-;»i| 
lar  subscribers  is  projected  to  continue  to  grow,  although  at  a"^ 
somewhat  slower  rate.  As  the  number  of  new  cellular  sub-"" 


TABLE  31-5:    Cellular  infrastructure  Spending  J 

(millions  of  dollars) 


Year 

Analog 

TDMA 

CDMA 

Total 

1997 

2,379 

1,026 

131 

3,53€ 

1998 

442 

2,054 

634 

3,130 

1999 

425 

1,274 

798 

2,497 

2000 

393 

1,202 

786 

2,381. 

2001 

367 

610 

733 

1,71C 

2002 

321 

632 

657 

1,61C 

Source:  TIA,  MMTA,  Donaldson,  Lufkin  &  Jenrette. 
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scribcrs  decreases  over  lime,  however,  average  speiuling  per 
subscriber  is  expected  lo  rise. 

Total  spending  for  PCS  netvvorl<s  has  not  caught  up  to  invest- 
ments in  cellular  networks.  PCS  networks  are  more  limited  in 
scope;  as  was  noted  above,  PCS  is  centered  largely  in  urban 
areas  because  rural  areas  have  a  higher  build-out  cost  per  sub- 
scriber. Nevertheless.  PCS  has  been  the  tastest-growing  compo- 
nent ol  tiie  wireless  market,  and  PCS  subscribership  should 
continue  its  rapid  expansion.  While  PCS  infrastructure  spend- 
ing is  expected  to  slow  in  the  longer  term,  expenditures  lor  PCS 
handsets  are  expected  to  increase  from  $2.9  billion  in  1999  to 
$3.2  billion  in  2002. 

The  telecommunications  industry  is  outpacing  most  other 
industries  in  terms  of  innovation,  and  the  wireless  sector  is  a 
significant  contributor  to  this  trend.  Wireless  services,  which 
are  managed  by  advanced  software  platforms,  are  changing  the 
nature  of  the  industry,  and  the  Internet  is  expected  to  play  a  sig- 
nificant role  in  the  growth  of  the  next  generation  of  wireless 
j  networks. 

I     Most  analysts  are  predicting  that  the  next  5  years  will  see  the 
long-anticipated  commercialization  of  wireless  data.  While 
wireless  Internet  currently  lias  only  a  small  foothold,  future 
Internet  access  clearly  will  have  a  significant  wireless  element, 
and  the  wireless  sector  will  benefit  from  the  Internet  and  data 
:   movement  that  has  taken  ho\d  in  the  wireline  sector.  The  Yankee 
1  Group  estimated  that  there  were  about  3.4  million  mobile  data 
i   subscribers  in  the  United  States  in  1999  and  predicts  that  that 
i  number  will  exceed  20  million  by  2004.  The  first  wave  of  "smart 
phones"  and  personal  data  assistants  (PDAs)  with  wireless  hiter- 
net  access  came  to  market  in  1999.  Subsequent  generations  of 
1  wireless  access  devices  will  have  far  greater  capabilities  because 
ithe  bandwidth  will  be  much  larger  and  users  will  be  able  to 
.access  data  more  rapidly  at  much  higher  speeds. 
!     Although  the  arrival  of  wireless  data  has  been  touted  for  a 
mumber  of  years,  industry  experts  cite  the  lack  of  existing  net- 
'works  that  can  support  data  as  the  biggest  obstacle  to  the  mar- 
iketing  of  data-ready  handsets.  As  was  reported  in  Wireless 
sReview  in  mid- 1 999.  in  the  United  States,  "the  cars  are  ready, 
Ibut  the  highway  is  still  under  construction  .  .  .  the  networks 
[that  can  handle  high-speed  data]  aren't  ready  and  the  applica- 
tions are  not  complete."  Delays  reportedly  stem  from  the  fact 
that  existing  IP  standards  were  not  designed  for  wireless  access: 
(Handset  screens  generally  cannot  display  much  of  the  Web's 
%per-text  markup  language  (HTML)  content  efficiently. 

To  solve  this  problem,  a  veritable  alphabet  soup  of  protocols 
is  evolving,  designed  to  facilitate  wireless  data  and  increase 
itransmission   speeds,   leading  the   way   toward  the  third- 
,generation  (3G)  wireless  discussed  at  the  end  of  this  .section. 
((Some  industry  analysts  predict  that  in  the  year  2000,  the  World 
JiWide  Web  will  begin  to  deal  routinely  with  wireless  markup 
jlanguage  (WML).  At  that  point,  sales  of  data-ready  wireless 
Itlevices  should  begin  to  take  off,  and  some  company  officials 
x-lieve  that  by  2001  there  will  be  as  many  as  10  million  wire- 
ess  phones  globally  accessing  the  Internet.  Remarkably,  by 
-905,  more  handsets  than  PCs  are  projected  to  be  connected  to 
he  Internet. 


ill 


Wireless  Application  Protocol  (WAI*),  a  set  of  protocols  that 
allow  greater  compression  of  data  and  maximi/,e  low  to 
medium  bandwidths,  became  available  in  kite  1999.  WAP  was 
developed  by  the  founders  of  the  WAP  Forum  formed  in  June 
1997 — Unwired  Planet  (now  Phone.com),  Nokia,  liricsson,  and 
Motorola — in  recognition  of  the  fact  that  wireless  Internet 
needed  its  own  dedicated  access  standard.  WAP  handsets  began 
to  appear  on  the  market  in  1999.  Motorola  and  Nokia,  for  exam- 
ple, began  shipping  WAP  handsets  priced  at  about  $.575  in  the 
last  quarter  of  1999.  According  lo  (llohtil  Mobile,  however, 
WAP  will  not  have  a  significant  presence  until  2001  and  will 
reach  critical  mass  only  in  2002.  Glolnil  Mobile  predicts  that 
only  5  percent  of  cellular  phones  in  circulation  will  be  WAP- 
enabled  by  the  end  of  2000;  however,  that  figure  will  rise  to  15 
percent  in  2001  and  65  percent  in  2004. 

Several  wireless  protocols  arc  likely  to  coexist  lor  a  number 
of  years.  The  development  of  WAP  will  facilitate  the  rollout  of 
General  Packet  Radio  Service  (GPRS),  which  is  under  develop- 
ment, to  increase  bit  rates  even  further  and  allow  users  to 
remain  connected  to  the  netwi)rk  while  being  billed  only  for 
time  in  use.  GPRS  systems  reportedly  will  enable  operators  to 
offer  wireless  Internet  and  other  IP-based  applications  at  speeds 
10  times  as  fast  as  those  of  current  mobile  networks.  Motorola 
and  Ericsson  delivered  GPRS  systems  to  operators  in  the  Amer- 
icas, the  Asia-Pacific  region,  and  Europe  lor  GPRS  field  trials 
in  the  fourth  quarter  of  1999.  GPRS  is  projected  to  appear  com- 
mercially in  2000,  followed  by  Enhanced  Data  for  Global  Evo- 
lution (EDGE),  a  standard  designed  to  boost  bit  rates  further  on 
GSM  and  TDMA  networks  up  to  3S4  kilobytes  per  second 
(kbps).  Additionally,  High  Speed  Circuit  Switched  Data 
(HSCSD),  currently  available  for  GSM  networks,  boosts  wire- 
less data  access  speeds  from  9.6  kbps  up  to  57.6  kbps,  discussed 
at  the  end  of  this  section. 

Handsets.  The  current  handset  market  is  a  good  harbinger  of 
where  the  wireless  industry  is  going.  In  its  report  on  the  global 
handset  market.  Morgan  Stanley  Dean  Witter  (MSDW) 
declared  199S  a  "transition  year"  for  the  global  hand.set  market, 
mainly  because  of  the  growing  level  of  electronic  components 
dedicated  to  data.  This  increasing  level  of  sophisticated  cir- 
cuitry has  had  the  effect  of  accelerating  the  product  cycle  for 
digital  handsets  from  about  2  years  to  1  year. 

Innovative  handset  features  will  become  an  increasingly 
important  marketing  tool,  and  many  analysts  believe  that  suc- 
cess in  the  wireless  handset  market  will  depend  on  having  the 
right  product  in  place  at  the  right  time  as  wireless  data  unfolds. 
For  example,  some  manufacturers  are  reportedly  considering  a 
"handset"  that  would  consist  of  an  earpiece,  a  small  micro- 
phone, and  a  transmission  device  that  would  eliminate  the  key- 
pad and  be  operated  by  voice-activated  dialing. 

Handsets  that  can  access  the  Internet,  such  as  Motorola's 
ilOOO,  Nokia's  7100  Communicator,  Neopoint's  1600  smart 
phone,  and  the  Palm  VII  PDA,  have  been  on  the  market  for 
some  time.  The  Motorola  ilOOO,  for  example,  combines  the 
capabilities  of  a  digital  cellular  phone  and  two-way  radio  with 
text  messaging  and  data  capabilities  and  allows  users  to  hold  an 
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instant  conlercnce  call  at  the  push  of  a  button,  in  1999,  Nokia 
introduced  a  dual-band,  high-speed  data  terminal  that  operates 
on  both  GSM  900  and  GSM  1800  networks.  The  Nokia  Card 
Phone  2.0.  is  a  PC  card  with  a  binlt-in  GSM  phone  that  supports 
HSCSD  and  enables  data  transmission  of  up  to  43.2  kbps  with- 
out data  compression. 

Manufacturers  that  have  developed  smart  phones  believe  that 
data-ready  networks  will  emerge  early  in  the  next  decade.  Once 
data  services  in  Noilh  America  are  rolled  out,  growth  in  digital 
handset  sales  is  expected  to  take  off  again,  driven  by  demand  for 
E-mail,  Internet  access,  and  information  management.  Some 
analysts  believe  that  carriers  initially  will  offer  a  package  with 
E-mail  and  customized  Internet  access  (e.g.,  news,  spoils, 
weather,  movies)  to  build  a  customer  base.  Others  note  that  to 
attract  business  clients,  carriers  will  have  to  demonstrate  that 
users  can  access  personal  data  wherever  they  go.  New  software 
that  allows  subscribers  to  synchronize  data  between  their  wire- 
less devices  and  their  PCs  addresses  this  need. 

Wireless  video  also  has  arrived,  although  on  a  limited  basis. 
In  1999,  Kyocera  Corp.  of  Japan  introduced  a  new  VP-210 
mobile  telephone  with  a  built-in  video  camera,  claiming  it  as 
the  first  commercial  handset  that  makes  videoconferencing  pos- 
sible in  a  mobile  environment.  The  handset  has  a  2-inch  color 
liquid  crystal  display  (LCD),  and  Kyocera  built  a  hands-free 
function  into  the  handset.  In  1999.  Nokia  developed  a  prototype 
handset  called  the  MediaScreen  that  it  claims  is  a  combination 
wireless  phone,  television,  and  Internet  access  system. 

Speech  recognition  technology  has  not  made  a  significant 
mark  on  the  industry,  however.  At  the  end  of  1998,  only  about 
1.5  million  U.S.  subscribers  were  using  voice-activated  ser- 
vices. In  the  near  future,  however,  voice  activation  is  expected 
to  come  to  the  fore.  Developments  in  voice  recognition  soft- 
ware— termed  interactive  voice  recognition  (IVR),  the  simplest 
example  of  which  is  voice-activated  dialing — have  some  ana- 
lysts predicting  that  keypads  will  become  a  thing  of  the  past.  A 
number  of  leading  handsel  manufacturers,  including  Motorola, 
Nokia,  Ericsson,  and  Neopoint,  have  introduced  voice  dialing 
features  into  their  product  lines  in  recent  years.  Some  of  these 
handsets  have  limited  capabilities,  including  voice  dialing 
directories.  However,  newer  voice-responsive  models  that  com- 
bine phones  and  PDAs  are  expected  to  be  on  the  market  in  the 
year  2000.  Industry  observers  forecast  that  the  global  market 
for  these  wireless  products  was  $200  million  in  1999  and  will 
reach  $675  million  in  2000  and  $2.4  billion  in  2001 . 

In  addition  to  the  development  of  sophisticated  applications 
in  handsets,  a  number  of  manufacturers  are  using  cosmetic 
changes  to  handsets  to  capture  the  attention  of  prospective  buy- 
ers. Nokia,  for  example,  has  introduced  handset  faceplates  in  a 
wide  variety  of  designer  colors.  An  Ericsson  handset  introduced 
in  1999.  a  dual-mode  GSM  900  and  GSM  1800  phone,  comes 
in  "juicy  blue,  mustang  yellow,  shocking  pink,  funky  purple 
and  crispy  turquoise."  NEC's  NEX  series.  Nokia's  8810,  and 
Sony's  CMZ-200  all  offered  a  brushed  silver  or  chrome-finish 
faceplate  in  the  1999  models. 

In  addition  to  adjustments  in  color  and  finish,  handset 
designers  are  searching  for  the  right  combination  of  shape,  size. 
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weight,  display  size,  keypad  size  and  placement,  and  confor- 
mity to  the  hand.  Some  manufacturers,  including  Qualcommi 
and  Nokia,  have  introduced  small,  ultrathin  handsets.  Qual-i 
comm's  Thin  Phone  weighs  about  4  ounces  and  fits  into  a  shirty 
pocket,  and  Nokia's  8810  weighs  just  under  4  ounces  and  is'j 
about  0.7  inch  thick.  Ericsson  also  designed  a  water-,  dust-,  andk 
shock-resistant  phone,  the  R250  Pro.  that  operates  on  GSM  900 
and  GSM  1800  networks.  / 

While  consumer  surveys  suggest  that  the  market  wants 
smaller  phones  with  new  data  capabilities,  manufacturers  face  the 
dilemma  of  how  to  cram  the  electronics  needed  for  advanced^ 
applications  into  ever-smaller  phones.  Research  and  development' 
resources  required  by  the  increasing  number  of  data  components 
in  handsets  also  may  make  it  difficult  for  all  but  the  largest  man-' 
ufacturers  to  set  their  handsets  apart  in  terms  of  innovation.  ' 

Nokia.  Ericsson,  and  Motorola  are  widely  viewed  as  the  Big'  i 
Three  in  the  wireless  handset  market,  with  a  combined  share  of 
51  percent  of  the  world  cellular  handset  market  (68  percent  of 
the  total  market  excluding  Japan)  in  1998.  The  Big  Three  have-li  j» 
nearly  70  percent  of  the  world's  GSM  market:  Nokia,  27  per-  '  v 
cent;  Ericsson.  22  percent:  and  Motorola.  19  percent.  MSDW  .| * 
predicts  that  Nokia  will  show  some  of  the  .strongest  growth  inJ  | 
the  handset  market  through  the  growing  replacement  market  in' 
GSM  and  TDM  A  phones  and  market  share  gains  in  the  evolu-'  | 
tion  to  3G.  MSDW  also  predicts  a  gradual  loss  of  market  shareil  i  i 
for  Ericsson  because  of  its  late  anival  in  the  narrowband  CDMA'*  | 
market.  The  analog  market  has  been  dominated  by  Motorola,' 
with  57  percent  of  the  world  market  in  1998,  followed  by  Nokia'- 
with  25  percent.  Ericsson  has  only  a  3  percent  share  of  the  U.S.': 
analog  market.  ■ 

Nokia  reached  the  number  one  position  globally  in  mid-  i 
1998  largely  by  jettisoning  other  product  lines  and  focusing  on'  5 
innovations  in  wireless  handsets  and  infrastructure  equipment. 
With  $70  billion  in  sales  in  1998,  Nokia  had  a  34  percent  mar-i 
ket  share  in  the  United  States.  By  the  third  quarter  of  1999,;: 
Nokia  increased  its  U.S.  share  to  40  percent,  most  likely 
because  of  its  ties  to  AT&T's  Digital  One  Rate  plan  introduced] 
earlier  thai  year.  Motorola  also  experienced  a  near  doubling  of' 
its  market  share,  from  6.3  percent  in  1998  to  1 1.5  percent  in!  | 
1999,  while  Ericsson  and  Qualcomm  both  lost  market  share  in]  ii: 
1999.  Notably,  Qualcomm,  after  selling  its  infrastructure  man-H  ' 
ufacturing  division  to  Ericsson,  subsequently  announced  that  it-  i 
also  would  abandon  its  handset  business.  ' 

Ericsson  has  been  losing  share  in  the  digital  handset  market  i  ^ 
in  recent  years.  In  the  first  half  of  1999,  administrative  costs' 'J 
reportedly  grew  30  percent  while  sales  increased  only  12  per-  ! 
cent,  prompting  a  restructuring  program  that  included  signifi-'  ^  \ 
cant  employee  layoffs.  Ericsson  believes  it  can  regain  market'' ^1 J 
share  in  2001  or  2002  and  introduced  a  number  of  new  phones-l  ( 
in  1999  toward  that  end.  Ericsson's  professed  goal  for  the  year  ' 
2000  is  to  achieve  20  percent  sales  growth.  ! 

Motorola  had  been  losing  ground  in  the  handset  market 
largely  as  a  result  of  its  slow  start  in  the  digital  market. 
Motorola  had  13  percent  of  the  digital  handset  market  and  57 
percent  of  the  analog  market  in  the  United  States  in  1998.  A 
successful  CDMA  product  line  placed  Motorola  in  the  number 


ttwo  position  in  the  overall  U.S.  mobile  handset  market  in  1999. 
spurred  by  a  eontraet  with  Bell  Atlantie  to  supply  about  I  mil- 
lion CDMA  phones.  Motorola  claims  that  it  is  poised  to  assume 
the  number  one  position  in  2()()(). 

Alcatel  has  made  inroads  into  GSM  handset  sales,  more  than 
doubling  its  share  of  the  market  since  1996.  Alcatel  reportedly 
is  gaining  market  share  and  may  rival  Motorola  in  the  near 
future.  Alcatel's  market  share  in  western  Europe  was  12  percent 
compared  with  Motorola's  15  percent.  Excluding  .lapan,  Alcatel 
was  number  four  in  the  world  in  1998,  with  6.3  percent  of  the 
market.  Panasonic  is  fourth  when  Japan  is  included,  with  about 
8  percent,  followed  by  Alcatel  with  4  percent. 

There  is  cooperation  as  well  as  competition  among  the  Big 
i  Three.  In  1998,  Nokia,  Ericsson,  Motorola,  and  the  British 
handset  manufacturer  Psion  formed  an  alliance  called  Symbian, 
a  private  consortium  for  the  advancement  of  3G  wireless.  The 
objectives  of  the  Symbian  alliance  include  accelerating  the 
development  of  higher-speed  networks  and  making  wireless 
.jaccess  to  the  Internet  ubiquitous. 

I    Other  suppliers  also  are  involved  in  cooperative  ventures. 
lAT&T  Wireless  reportedly  has  been  negotiating  with  Ericsson 
and  Nokia  to  market  a  "world  phone"  that  can  roam  across  the 
GSM  networks  that  are  common  overseas  and.  by  mid-2()()(), 
across  TDMA  networks  in  the  United  States  and  the  western 
hemisphere.  A  partnership  of  Mitsubishi  Wireless  Conimunica- 
.  tions  and  AT&T  says  that  its  MobileAccess  T25()  is  the  first  and 
only  wireless  voice/data  communicator  to  work  on  both  digital 
!  voice  and  packet  data  networks.  The  "Quad- Mode"  phone  han- 
dles cellular  digital  packet  data  (CDPD),  8()()-MHz  and  1,900- 
MHz  TDMA  systems,  and  analog  networks  for  voice  services. 
As  competition  has  increased,  some  manufacturers  have 
1  abandoned  certain  markets  or  withdrawn  from  the  handset  mar- 
icet  altogether.  For^example,  in  1999  Sony  made  the  decision  to 
.  iieave  the  North  American  handset  market  and  disbanded  its 
I  engineering,  sales,  and  marketing  offices,  leaving  only  a 
\  'esearch  and  development  (R&D)  center  working  on  CDMA 

I  2000  technology.  That  decision  was  reached  despite  the  fact 
it  chat  the  region  accounted  for  40  percent  of  the  company's 

II  mobile  handset  business.  Sony  cited  lost  market  share  in  the 
J  region  over  the  past  few  years  and  reports  that  future  operations 
].  ivill  be  focused  on  the  Asian  and  European  markets.  Qualcomm 
11  and  Philips  Consumer  Communications  (PCC),  perhaps  the 

most  conspicuous  companies  to  depart  the  handset  market 
;i  recently,  have  not  been  alone.  Over  the  past  3  years,  Nortel, 
1,  Dki,  and  Mitsubishi  have  all  pulled  out  of  handset  manufactur- 
(.  'ing  markets.  One  of  the  major  challenges  facing  new  entrants  to 
Ihe  American  handset  market,  particularly  the  .second  wave  of 
CDMA  vendors,  is  that  the  three  industry  giants  are  so 
intrenched  that  new  entrants  are  forced  to  compete  on  the  less 
idesirable  basis  of  price. 

iStandards.  According  to  Dataquest,  in  1999,  CDMA  pulled 
Jthead  of  TDMA  in  the  U.S.  wireless  handset  market.  Dataquest 
lleports  that  3.2  million  CDMA  handsets  were  sold  in  the  first 
ijiuarter  of  1999,  more  than  TDMA's  2.8  million.  One  Dataquest 
Analyst  warns  that  wireless  handset  manufacturers  that  do  not 


iiave  CDMA  products  should  be  concerned,  i'hat  research  llriTi 
predicts  that  CDMA  will  continue  its  upward  momentum, 
increasing  the  distance  between  itself  and  rival  standards  in  the 
next  few  years,  'i'hat  firm  also  said  that  as  CDMA  becomes 
stronger  in  ihe  United  States,  the  technology's  prospects  m 
other  parts  of  the  world,  such  as  Latin  America  and  the  Pacific 
Rim,  will  improve. 

The  cellular  market  has  entered  a  matine  phase  in  its  growth 
cycle.  Major  near-term  developments  in  that  market  are  the 
migration  of  analog  customers  to  digital  services  and  the 
attempt  by  cellular  carriers  to  maintain  their  customer  base  in 
the  face  of  competition  from  PCS.  3G  technologies  (discussed 
below)  will  allow  carriers  to  offer  high-bandwidth  services, 
implementation  of  30  will  require  renewed  infrastructure 
sjiending.  These  developments,  however,  probably  will  \w\  play 
a  material  role  until  the  next  decade. 

Global  Industry  Trends 

The  international  wireless  communications  sector  took  on  an 
added  dimension  in  1999  as  manufacturers  and  operators  began 
to  position  themselves  actively  for  the  evolution  to  the  next- 
generation,  or  3G,  wireless  systems  beginning  in  2001.  The 
industry  has  continued  to  experience  extraordinary  growth 
globally,  surpassing  300  million  subscribers  at  the  end  of  1998 
and  approaching  .SOO  million  toward  the  end  of  1999.  incum- 
bent players  worldwide  are  investing  in  their  networks  to  add 
high-speed  data  capabilities  and  improve  quality,  coverage,  and 
capacity,  in  addition,  new  3G  licenses  contemplated  over  the 
next  several  years  will  act  as  a  market  catalyst  for  infrastructure 
equipment  and  handset  sales. 

In  the  1990s,  the  benefits  of  cellular  telephony — mobility, 
usability,  and.  more  recently,  affordability — made  cellular 
attractive  to  consumers  in  developed  countries  and  an  urgent 
requirement  in  many  developing  countries.  The  degree  to  which 
wireless  has  developed  in  different  regions  of  the  world 
depends  largely  on  factors  such  as  level  of  economic  develop- 
ment, income  distribution,  cost  of  entrv.  affordability,  free  mar- 
ket orientation,  and  effectiveness  of  distribution  systems. 
Wireless  coverage  is  approaching  ubiquity  in  developed  coun- 
tries, with  most  nations  having  as  many  as  nine  competing 
networks.  In  developing  countries,  wireless  technology  is 
increasingly  a  substitute  for  wireline  networks  as  developers 
have  come  to  recognize  that  wireless  networks  are  often  less 
expensive  to  construct  and  operate  than  are  traditional  landline 
networks  and  can  be  brought  to  market  in  one-third  of  the  time. 
The  auctioning  of  licen.ses  has  become  increasingly  prevalent 
as  wireless  services  have  provided  foreign  governments  and 
regulators  with  an  opportunity  to  create  competition  in  line  with 
the  prevailing  political  trend  toward  a  more  open  environment 
in  telecommunications  services.  This  provides  a  better  deal  for 
users  and  attracts  potential  foreign  investors  to  a  country. 

The  year  1998  ended  with  some  308  million  wireless  sub- 
scribers worldwide,  an  increase  of  nearly  100  million,  bringing 
worldwide  penetration  to  5.8  percent,  up  from  3.9  percent  at  the 
end  of  1997.  Strong  growth  of  about  68  percent  enabled  west- 
ern Europe  to  suipass  Asia  (excluding  Japan)  and  North  Amer- 
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ica  as  the  largest  regional  market,  with  about  3 1  percent  of  the 
world's  subscribers.  The  number  of  subscribers  in  the  Asia- 
Pacific  region  continued  to  grow  rapidly,  up  about  3 1  million  to 
more  than  106  million,  ending  that  year  with  34  percent  of  the 
world  total.  North  American  subscribers  were  up  about  25  per- 
cent to  nearly  75  million  and  accounted  for  about  24  percent  of 
the  world  total.  Although  starting  from  a  much  smaller  base. 
Latin  America  experienced  strong  growth  of  73  percent  in 
1998,  accounting  for  about  5.7  percent  of  the  worid  total.  Africa 
and  the  Middle  East  had  a  combined  total  of  about  6.7  million, 
or  about  2.3  percent  of  the  worid's  subscribers.  Many  forecast- 
ers expect  the  number  of  wireless  subscribers  to  reach  500  mil- 
lion in  the  year  2()()(),  and  most  believe  that  there  will  be  I 
billion  subscribers  by  2004  (see  Figure  31-1 ). 

According  to  a  study  from  the  Strategis  Group,  wireless  hand- 
set sales  were  expected  to  reach  woridwide  volumes  of  205  mil- 
lion in  1999  and  grow  to  approximately  303  million  in  2004. 
when  annual  handset  revenues  will  reach  $47  billion.  Allied 
Business  Intelligence  (ABI)  estimated  that  there  were  about  1 .43 
million  base  stations  deployed  throughout  the  world  in  1999,  up 
more  than  40  percent  from  about  822.000  in  1998.  ABI  estimates 
a  21  percent  compound  annual  average  growth  (CAAG)  rate 
through  2003.  when  there  uill  be  2.5  million  base  stations 
deployed  globally. 

Among  the  more  than  300  million  wireless  users  worldwide 
at  the  beginning  of  1999.  about  one-third  used  analog  devices, 
mainly  advanced  mobile  phone  system  (.AMPS),  and  the 
remainder  used  digital  (or  dual-mode)  devices.  The  share  of 
analog  is  expected  to  continue  its  marked  decline  to  about  10 
percent  worldwide  by  2002.  The  majority  of  digital  sub- 
scribers— about  three-quarters — use  GSM  handsets.  The 
remaining  digital  subscribers  use  TDMA.  6  percent:  CDMA,  7 
percent;  Pacific  Digital  Cellular  (PDC),  1  1  percent;  and  Per- 
sonal Handyphone  Service  (PHS),  2  percent  (see  Figure  31-2). 

The  vast  majority  of  wireless  subscribers  are  cellular  users, 
although  PCS  has  continued  to  experience  remarkable  growth 
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le\  els,  w  ith  the  number  of  global  subscribers  increasing  80  perj 
cent  from  14  million  at  the  end  of  1997  to  more  than  25  millioi 
at  the  end  of  1 998.  PCS  subscribership  is  projected  to  reach  1 5( 
million  worldwide  by  2001.  Several  operators,  primarily  ii- 
Europe,  pro\  ide  dual-band  services. 

According  to  the  Strategis  Group,  global  cellular/PCS  hand 
set  shipments  reached  approximately  68  million  units  in  thi 
second  quarter  of  1999,  increasing  14  percent  compared  witl 
the  previous  quarter.  Western  Europe  showed  the  highes 
growth  in  GSM  handset  sales,  accounting  for  61  percent  o 
sales  in  the  second  quarter  of  1999,  followed  by  the  Asia^ 
Pacific    region    with    18    percent.    Total    second    quarte^  ' 
cellular/PCS  handset  sale  revenues  reached  $12.4  billion,  o;  i 
which  about  $7  billion  came  from  GSM  handset  sales.  Growtl.i  j 
of  GSM  was  most  prevalent  in  China,  Italy,  and  the  Uniter  \ 
Kingdom,  while  significant  increases  in  CDMA  occurred  ii,  T 
Japan  and  the  United  States.  i 

New  advances  in  equipment  that  allow  greater  hemispheri(  j 
roaming  began  to  take  hold  in  1998.  While  dual-band  handset:  I 
have  been  in  service  for  some  time,  new  triband  handsets  alloV|| 
users  to  access  or  roam  on  up  to  three  different  frequencies.  Thiy 
first  -world  phone"  affording  access  to  GSM  900/ 1 800/ 1 90(i 
appeared  on  the  market  in  1999. 

Asia-Pacific  Region.    Subscriber  levels  in  the  Asia-Pacific  : 
region  grew  from  75  million  at  the  end  of  1997  to  106  million  ai)  i| 
the  end  of  1998.  When  Japan  is  included,  the  Asia-Pacific  regioi<  i 
accounted  for  more  than  one-third  of  the  world's  1998  subscribe'  i 
base.  Emerging  markets  in  the  Pacific  Rim  have  abundant  popui 
lations  and  low  telephone  densities,  making  them  highly  attrac  ■ 
tive  markets  for  wireless  services.  Some  analysts  have  forecas; 
that  that  region  may  have  more  than  200  million  subscribers  b;  ' 
2002,  for  a  regional  penetration  rate  of  about  6.5  percent 
although  this  will  vary  significantly  by  country.  According  to  thi 
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Strategis  Group,  ihe  nuinber  ol  handsets  sold  in  the  Asia-l'acific 
region  is  expected  to  increase  from  about  35  million  in  IW7  to 
54.2  million  in  2001 .  Handsel  sales  revenues  (rellecting  a  notable 
decline  in  price  per  imit)  for  the  entire  region  are  expected  to 
"  grow  from  about  $18  billion  in  1997  to  $19.7  billion  in  2001, 
with  analog  handsels  garnering  only  about  17  percent  of  the  total 
in  2001.  By  2004,  the  Asia-Pacific  region  is  forecast  to  lead  the 
iworld  in  sales  of  mobile  computing  devices. 

The  Asia-Pacific  region  has  adopted  virtually  every  global 
wireless  standard  as  well  as  a  few  that  are  unique  to  the  region. 
;  Japan's  PDC  standard,  which  has  remained  limited  to  Japan, 
has  one  of  the  largest  installed  subscriber  bases  in  the  region, 
with  46.3  million  sub.scribers  as  of  September  1999.  Another 
digital  wireless  market  segment  in  Japan  is  PHS.  which  has  cer- 
tain limitations.  For  example,  the  system  does  not  lend  itself  to 
either  vehicular  use  or  conventional  roaming.  Although  45  per- 
cent of  the  traffic  on  PHS  networks  is  data  traffic  and  a  384- 
kbps  upgrade  is  available.  Japan's  cellular  carriers  are  now 
offering  competitive  high-speed  data  services.  As  a  result,  the 
|number  of  PHS  subscribers  has  been  declining  since  mid- 1 997 
l^nd  stood  at  5.65  million  in  September  1999. 

GSM  is  the  most  widely  u.sed  local  standard  at  present,  with 
GSM  carriers  in  the  Asia-Pacific  region  reportedly  .serving 
tnore  than  53  million  subscribers.  The  region's  GSM  infrastruc- 
^  ture  equipment  market,  which  was  robust  in  1999,  is  expected 
to  exceed  those  in  all  other  regions  by  2001.  CDMA  and 
"  iTDMA  are  in  use  in  a  growing  number  of  countries  in  the 
region.  Australia,  for  example,  is  in  the  middle  of  a  significant 
buildout  of  CDMA  networks,  with  the  goal  of  50  percent  cov- 
'  erage  by  2001.  Telecom  New  Zealand  is  continuing  its  migra- 
'don  from  AMPS  to  TDMA.  CDMA  service  was  expected  to  be 
'[  available  in  Hong  Kong  later  in  1999. 

Japan  and  China  accounted  for  63  percent  of  the  Asia-Pacific 
.market  in  1999  ancf  are  expected  to  remain  the  largest  markets  in 
that  region,  with  China  poised  to  overtake  Japan  in  terms  of  total 
'subscribers.  The  most  spectacular  growth  in  the  region  in  1998 
occurred  in  Japan,  where  cellular  subscriber  totals  rose  133  per- 
;ent  to  nearly  50  million  in  mid- 1 999,  in  large  part  reflecting 
tailing  service  prices  and  enhanced  services  such  as  wireless  Inter- 
«iet.  NTT  DoCoMo  had  over  3  million  subscribers  to  its  iMode 
vireless  Internet  service.  Japan's  last  remaining  operator  accept- 
■'  ng  applications  for  analog  cellular  service  ceased  issuing  new 
^'  inalog  accounts  in  August  1 999.  The  Japanese  equipment  market 
^'  s  set  for  even  more  spectacular  growth  as  3G  comes  to  the  fore. 
"      Growth  in  China's  wireless  market  is  expected  to  rernain 
Itrong.  China  grew  from  14.4  million  sub.scribers  in  1997  to  24.9 
'i  inillion  in  1998,  and  a  number  of  analysts  claim  that  that  coun- 
Ty  will  have  45  million  subscribers  by  2001  and  as  many  as  100 
If  nillion  by  2004.  While  China's  telecommunications  equipment 
\i  Manufacturing  industry  slowed  in  the  first  half  of  1999,  the  wiie- 
p  jess  .sector  surged.  Demand  from  the  country's  rapidly  expand- 
^  pg  cellular  industry  saw  the  production  of  mobile  telephone 
^  jiandsets  rise  45.3  percent  to  10.7  million  sets.  In  anticipation  of 
i'  'uture  growth,  China's  Ministry  of  Information  Industry  added 
n  extra  digit  to  mobile  numbers  to  increase  the  cellular  num- 
ering  system  capacity  to  500  million  numbers. 


In  India,  the  cellular  industry  all  but  ran  aground  in  1998, 
running  up  losses  of  over  $600  million.  This  was  due  mainly  to 
license  fees  charged  by  India's  Department  of  Telecommuni- 
cation (DoT),  which  were  way  out  of  proportion  to  revenues. 
Cellular  opeiators  also  pay  DoT  retail  access  charges  lor 
mobile-to-llxed  line  calls,  and  for  some  operators  this  amounts 
to  hall' the  amount  invoiced  to  mobile  subscribers. 

All  countries  in  the  Asia-Pacific  region  with  the  exception  ol  a 
handful  oi'  smaller  nations  have  at  least  throe  licensed  wirek'ss 
operators.  Factors  that  may  limit  growth  include  the  residual  eco- 
nomic impact  of  the  Asian  monetary  crisis.  South  Korea,  which 
scaled  back  its  development  plans  sharply  in  1997,  began  to 
increase  expenditures  in  1998,  and  the  number  of  subscribers 
doubled  from  6.6  million  to  13.9  million.  Three  major  Korean 
manufacturers  of  CDMA  handsets  reportedly  account  lor  57  per- 
cent of  CDMA  handsel  sales  worldwide.  Taiwan  was  the  fastest- 
growing  market  ( 123  percent)  in  1998,  with  3.5  million  in  1998 
compared  with  1.5  million  in  1997.  Despite  its  economic  diltl- 
culties,  Indonesia's  Association  of  Cellular  Telephone  Dealers 
reported  that  between  30,000  and  50,000  units  were  sold  in  each 
of  the  first  6  months  of  1999,  compared  with  just  15,000  per 
month  in  1998.  Thailand  was  hit  the  hardest  by  the  currency  tur- 
moil, and  its  recovery  was  still  under  way  in  1999. 

Europe.  The  remarkable  growth  of  the  wireless  market  in 
western  Europe  is  expected  to  continue,  with  some  studies  claim- 
ing that  sales  and  penetration  levels  will  grow  an  average  of  10 
perceni  a  year  over  the  next  5  years.  Subscribership  in  that  region 
grew  more  than  67  percent,  rising  from  56  million  at  the  end  of 
1997  to  95  million  at  the  end  of  1998,  and  resulting  in  an  average 
penetration  level  of  more  than  21  percent.  Total  subscribers  in 
western  Europe  are  projected  by  Global  Mobile  to  reach  108  mil- 
lion by  2000  and  158  million  by  2004.  Other  analysts  predict  that 
overall  wireless  penetration  in  western  Europe  will  exceed  37 
percent  by  2001,  with  some  projecting  over  50  percent  by  2006. 
New  wireless  licenses,  declines  in  .services  prices  in  some  coun- 
tries resulting  from  increased  competition,  and  the  increased 
availability  of  dual-band  (GSM  900  and  GSM  1800)  handsets 
will  continue  to  propel  the  market.  The  growing  migration  of 
voice  traffic  from  fixed  networks  to  cellular/PCS  networks  and 
the  increased  revenues  generated  by  wireless  data  and  value- 
added  services  are  also  among  the  reasons  cited  for  the  increase 
in  wireless  infrastructure  buildout.  Prepaid  services  also  have  had 
a  significant  impact  on  the  market,  with  more  than  40  percent  of 
all  subscribers  on  a  prepaid  basis  at  the  end  of  1998. 

The  four  largest  markets  in  the  region — Italy,  Germany, 
France,  and  the  UK — accounted  for  about  two-thirds  of  total 
regional  growth.  Italy  had  the  highest  growth  rate  in  westem 
Europe,  adding  more  than  8  million  new  subscribers  in  1998  for 
a  total  of  more  than  20  million  users,  and  was  projected  to  reach 
27  million  subscribers  by  the  end  of  1999.  Italy  launched  a  third 
operator  in  1998  and  planned  to  award  a  fourth  operating 
license  in  1999.  Germany  increased  its  subscriber  levels  from 
8.3  million  in  1997  to  13.8  million  in  1998,  and  the  UK  effec- 
tively used  prepaid  to  expand  its  market  53  percent  to  over  13 
million.  Other  countries  also  showed  notable  growth.  Greece. 
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tor  example,  more  than  doubled  siiliscribersliip  in  199S,  as  did 
ttie  Netlierlands,  Portugal,  and  Turkey.  For  some  time,  Finland 
has  been  a  vanguard  eountry  tor  wireless  penetration;  however, 
analysts  generally  agree  that  the  boom  in  mobile  phone  sales 
could  slow  markedly  in  the  year  2000  because  over  60  percent 
of  that  country's  population  now  owns  at  least  one  mobile 
phone.  Faster  networks  and  the  emergence  of  the  wireless  Inter- 
net could  lielp  fuel  the  market  in  the  future. 

Across  Europe,  as  many  as  1  billion  short  messages  are  trans- 
mitted every  month.  Since  today's  mobile  phones  have  slow 
transmission  rates  (9.6  kbps).  small  screen  displays,  and  awk- 
ward keyboards,  the  enormous  popularity  of  short  messaging  is 
surprising  and  bodes  well  for  the  future  of  wireless  text.  Although 
short  messaging  service  (SMS)  is  very  popular  in  Europe,  only  2 
percent  of  GSM  subscribers  used  wireless  data  services  in  1999. 
International  Data  Coiporation  (IDC)  expects  the  total  number  of 
mobile  data  subscribers  to  grow  to  12  percent  at  the  end  of  the 
5-year  period.  The  increase  in  growth  is  expected  to  start  toward 
the  end  of  2001 ,  fueled  by  the  launch  of  GPRS  (discussed  below) 
in  the  second  half  of  2000  in  the  most  developed  GSM  markets. 

Some  industry  observers  believe  that  the  future  use  of  wireless 
throughout  the  world  can  be  predicted  by  looking  at  what  is  hap- 
pening in  Europe  lotlay.  Subscribers  there  are  using  their  phones 
to  pay  bills,  conduct  banking,  and  schedule  travel.  By  early  in  the 
next  decade,  one  in  three  Europeans  is  expected  to  own  a  mobile 
phone.  The  UK  company  Strategy  Analytics  claims  that  47  per- 
cent of  European  households  already  have  more  than  one  cellular 
phone,  while  12  percent  have  three  or  more. 

The  wireless  services  market  in  central/eastern  Europe 
(CEE)  grew  markedly  in  1998 — many  CEE  markets  experi- 
enced triple-digit  growth  rales  in  that  year — as  competition  and 
digital  networks  exjianded.  The  number  of  cellular  subscribers 
in  the  \5  largest  CEE  countries  more  than  doubled  to  7..^  mil- 
lion, reaching  2.3  percent  of  that  region's  population.  CEE's 
wireless  market  entered  an  era  of  fierce  competition  propelled 
by  the  introduction  of  digital  standards  (GSM  900  and  GSM 
1800). 

The  region's  largest  growth  markets  were  Poland,  Hungary, 
and  the  Czech  Republic,  while  Romania.  Bulgaria,  and  Yugo- 
slavia recorded  the  fastest  rates  t)f  growth,  but  IVom  a  lower  base. 
Russia's  marked  cellular  slowdown  must  be  viewed  in  light  of  the 
economic  slowdown  there  in  the  second  half  of  1998.  Kagan 
World  Media  anticipates  that  the  CEE  cellular  market  will 
explode  within  the  next  10  years,  with  an  estimated  75.2  million 
mobile  phone  users  by  2008.  representing  a  10-fold  increase. 

Latin  America.  According  to  the  Strategis  Group,  cellular 
and  PCS  markets  throughout  Eatin  America  will  achieve 
impressive  growth  over  the  next  5  years  despite  uncertainty  in 
several  Latin  American  economies.  Privatization  and  liberaliza- 
tion programs  are  boosting  wireless  growth  in  Central  America 
and  South  America.  Other  market  drivers  include  the  low  cost 
of  wireless  development  relative  to  wirehne  and  the  introduc- 
tion of  calling  party  pays  and  prepaid  services.  The  Latin  Amer- 
ican cellular  market  is  forecast  to  grow  at  a  CAGR  of  40  to  45 
percent  in  the  2000-2002  period,  outperforming  growth  in  the 


wired  network.  Various  assessments  predict  that  wireless  sub-J 
scribership  in  Latin  America  will  grow  from  1 8  million  in  1998( 
to  as  many  as  55  million  in  2002.  A  study  by  Baskerville  Com-J 
nuinications  in  1999  estimated  that more  than  71  millioni 
mobile  lines  will  be  in  service  in  Latin  America  by  2007,  when^' 
revenues  will  reach  more  than  $8 1  billion.  Most  of  the  principal^  i  rk 
U.S.  wireless  equipment  companies  participate  actively  in  the,'  j  :i 
Latin  American  market.  ^to; 

Dataquest  reported  that  wireless  networks  in  Latin  America]  j* 
were  exceeding  traditional  wireline  buildouts,  and  handset  sales}  ;!  io 
in  that  region  were  projected  to  reach  24.5  million  by  the  end  ol,  j 
1999.  In  the  first  half  of  1999,  handset  sales  in  Latin  America  ■ 
exceeded  9.8  million  units,  with  Nokia,  Ericsson,  and  Motorola  i 
accounting  for  78  percent  of  all  sales.  Analog  handsets  had  54  j  ii 
percent  of  overall  sales  in  the  region  in  1998.  but  that  numbeij  i  d 
reportedly  dropped  to  about  30  percent  in  1999. 

Brazil  is  clearly  the  premier  market  in  the  region.  The  wire-i 
less  market  in  Brazil  exploded  in  1998.  as  was  evidenced  by  the  , 
more  than  1  million  cellular  customers  added  in  less  than  8  ^'fyi 
months,  with  even  stronger  growth  predicted  for  1999.  In  the  j  r^f 
cellular  market  alone,  the  government  expected  2.9  million  nev.;  |  [ 
lines  to  be  contracted  for  installation  in  1999,  drawing  forcigr-:  |  i; 
suppliers  to  manufacture  in-country.  ;  • 

Mexico  also  is  considered  one  of  the  region's  most  promis-  ij  vt] 
ing  markets.  Over  the  last  2  years,  Mexico's  new  regulatoryj  |  jji, 
authority  has  moved  aggressively  to  auction  spectrum,  intro  >  i 
duce  competition  in  new  sectt)rs,  and  license  new  technologies; 
Networks  were  constructed  for  the  PCS  licenses  auctioned  ir;;<>r 
nine  regions  of  Mexico  in  1998.  The  number  of  cellulaiyPCSl 
subscribers  in  that  country  is  expected  to  increase  over  40  peri 
cent  by  the  year  2000. 

Venezuela  and  Chile  also  posted  above-average  growth  it,! 
1998.  In  March  1998.  Chile  became  one  of  the  first  Latin  Amer- 
ican countries  to  launch  PCS  services,  and  after  a  number  o  ; 
delays.  Argentina  auctioned  PCS  licenses  in  mid- 1999.  SoimJ 
smaller  Latin  American  markets — notably  El  Salvador.  Panama  1 1 
Paraguay,  and  Bolivia — also  performed  remarkably  well.        ,;  • 

Several  new  CDMA  1900.  TDM  A  1900.  and  GSM  I90(^ 
systems  were  inaugurated  in  1998  in  the  region,  positioning! 
1999  as  a  potentially  significant  year  in  the  battle  of  wireless  li 
technologies.  TDM  A  digital  technology  benefited  most  Iron 
the  upgrading  of  analog  AMPS  networks  and  the  buildout  o 
new  systems  throughout  the  region.  CDMA  1900  subscriberi 
ship  grew  120  percent  to  reach  124.000  at  the  end  of  1998.  Tht 
Global  Mobile  Suppliers  Association  predicts  that  there  will  be 
at  least  one  GSM  operator  in  every  country  in  Latin  Americ;. 
within  2  years.  The  Strategis  Group  projects  that  60  percent  o. 
the  subscriber  base  in  Latin  America  eventually  will  use  GSM 
or  TDMA  and  that  most  of  the  remainder  will  use  CDMA.  i 


Africa  and  the  Middle  East.  African  nations  realize  the  neec- 
for  communications  capabilities  to  expand  their  economies 
There  is  a  movement  toward  liberalization  in  various  countrie, 
as  well  as  increasing  private  sector  participation,  and  most  coun 
tries  in  Africa  now  have  multiple  operators.  In  countries  when 
they  are  offered,  prepaid  packages  have  been  effective  in  drivinj, 
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market  growth.  While  Alrica  has  many  analog  networks,  cligital- 
ization  is  taking  hold  and  digital  networks  are  growing  in  luim- 
ber.  GSM  has  become  the  dominant  digital  technology. 
According  to  the  GSM  Association,  GSM  has  seen  almost  a  7.S 
percent  increase  in  subscribers,  growing  from  2.9  million  sub- 
scribers to  around  3  million  toward  the  end  ot  1999.  The  popu- 
larity ol  prepaid  services  and  the  continued  investment  in  and 
deployment  of  new  GSM  networks  across  several  countries  are 
some  ol  the  factors  that  have  leveraged  this  rapid  growth. 

Companies  pursuing  wireless  opportunities  in  Africa  have  to 
face  a  number  of  challenges,  including  economic  stagnation, 
political  unrest,  and  corrupt  bureaucracies.  In  addition,  many 
:  countries  still  have  an  unstable  or  confusing  regulatory  climate. 
With  the  exception  of  South  Africa,  handsets  usually  are  not 
subsidized  as  they  are  elsewhere,  and  the  cost  of  a  basic  hand- 
set can  run  as  high  as  $!,()()()  or  more  in  many  African  coun- 
tries. In  addition,  getting  equipment  through  customs  can  be 
difficult,  and  power  sources  are  not  always  reliable. 

The  Middle  East,  which  added  more  than  I  million  sub- 
i|scribers  in  1998,  had  about  4.3  million  users  at  the  end  of  that 
year.  The  region  has  had  selected  successes  in  wireless,  .lust  as 
South  Africa  dominates  the  African  continent,  Israel  dominates 
wireless  subscribership  in  the  Middle  East.  With  37  percent  of 
the  region's  subscribers,  Israel  was  projected  to  have  spent  an 
lestimated  $1  billion  to  set  up  its  third  mobile  phone  network  in 
1998.  The  New  Territories  of  Palestine  also  are  planning  to 
establish  a  wireless  network. 
I      The  Arabian  Gulf  states  have  invested  enormous  sums  in 
>  (developing  their  telecommunications  infrastructures  over  the 
■  llast  decade,  and  mobile  communications  has  played  a  leading 
role  in  this  investment  program.  The  average  level  of  monthly 
traffic  per  subscriber  is  significantly  higher — almost  three 
times  larger — than  the  average  for  western  Europe.  The  largest 
.single  market  in  t'lie  Gulf  states  is  Saudi  Arabia,  which  had 
•nearly  half  a  million  subscribers  at  the  end  of  1998. 

Although  a  monopoly  operator  is  still  the  regional  norm,  this 
is  changing  gradually,  and  there  are  likely  to  be  major  steps 
toward  a  more  competitive  environment  over  the  next  2  or  3 
^i/ears.  For  example,  Saudi  Arabia's  national  telephone  operator, 
iSTC,  was  privatized  in  May  1998,  although  the  government 
itill  retains  ail  the  shares. 

evolution  to  the  Third  Generation 

As  the  new  millennium  begins,  standards  for  3G  wireless  commu- 
^*iications  systems  are  nearing  completion.  (Analog  cellular  is  con- 
idered  the  first  generation,  and  digital  cellular/PCS  the  second 
'cneration).  The  much-anticipated  standardization  of  3G  wireless 
ystems  on  which  the  ITU  began  work  in  1985  to  establish  the 
lasic  vision  and  spectrum  requirements  for  3G  services  has  been 
lie  major  focus  of  wireless  standards  organizations  around  the 
vorld  for  the  last  several  years.  International  Mobile  Telecommu- 
ications-2000,  (IMT-2()00),  the  name  given  to  the  3G  project  by 
ie  ITU,  was  chosen  to  represent  deployment  around  the  year 
000,  using  2,000-MHz  spectrum  bands  and  offering  data  rates  up 
)  2,000  kbps.  The  ITU  is  coordinating  this  woridwide  process  to 
stablish  global  recommendations  for  3G  systems  that  will  allow 
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automatic  global  roaming  (use  outside  the  user's  home  service 
area),  high-speed  data  and  Internet  access,  full-motion  video,  and 
other  sophisticated  multimedia  services  from  mobile  devices.  The 
minimum  performance  capabilities  established  by  the  ITU  lor 
data  transmis>ion  were  144  kbps  at  vehicular  speeds,  384  kbps  at 
pedestrian  speeds,  and  2  million  bytes  per  second  (Mbps)  in  fixed 
applications,  far  higher  data  transmission  rales  than  those  avail- 
able with  current  wireless  communications  networks.  The  ITU 
completed  its  evaluation  of  candidate  technical  proposals  for  3(i 
wireless  systems  in  September  1998  and  is  scheduled  to  finalize 
its  recommendations  in  May  2()()(). 

In  December  1998,  the  Eiuropean  Council  of  Ministers  and 
the  European  Parliament  adopted  a  Common  Position  and 
Decision  on  the  coordinated  introduction  of  Lhiiversal  Mobile 
Telecommunications  Systems  (UMTS)  in  the  European  Com- 
munity (EC).  The  decision  requires  that  ( I )  UMTS  be  provided 
only  using  a  common  radio  technology  that  has  been  standard- 
ized by  the  European  Telecommunications  Standards  Institute 
(ETUI)  and  (2)  EU  member  states  adopt  an  authorization  sys- 
tem for  UMTS  by  .lanuary  !.  2()()(),  and  allow  the  introduction 
of  UMTS  services  by  .lanuary  I,  2002,  with  the  possibility  of  a 
1 -year  extension.  The  Common  Position  and  Decision  made  no 
provision  for  the  deployment  of  3G  services  other  than  UMTS 
on  any  specific  time  scale.  [In  January  1998,  ETSl  approved  the 
single  European-proposed  standard — UMTS  Terrestrial  Radio 
Access  (UTRA).  The  Commission  has  since  stated  that  only 
one  3G  license  has  to  be  for  UMTS.) 

Finland,  the  sole  EC  member  state  to  have  licensed  3G  sys- 
tems, selected  four  3G  service  licensees  in  March  1999.  Finland 
did  not  stipulate  use  of  a  specific  standard  as  a  license  condition, 
although  ail  four  licensees  are  known  to  favor  UMTS.  Japan  and 
several  EC  member  states  planned  to  begin  issuing  licenses  to 
operators  in  the  first  half  of  2000,  although  the  systems  will  not 
be  deployed  commercially  until  2001-2002.  In  September  1999, 
the  Japanese  Ministry  of  Posts  and  Telecommunications 
announced  the  approval  of  two  standards  for  3G  (both  CDMA). 

At  the  end  of  1998,  prospects  appeared  dim  for  the  successful 
resolution  of  the  contentious  issues  that  threatened  to  derail  the 
IMT-2()0()  standardization  process  within  the  time  frame  that  had 
been  established  by  the  ITU.  Then,  in  a  breakthrough  agreement 
demonstrating  an  unprecedented  level  of  global  cooperation,  the 
global  wireless  industry  came  together  to  resolve  virtually  all 
the  outstanding  issues  concerning  the  direction  of  3G  standards. 
The  first  agreement,  announced  in  February  1999  by  a  working 
group  of  the  TransAtlantic  Business  Dialogue  (TABD),  created  a 
practical  solution  to  the  market  needs  for  backward  compatibility 
with  existing  systems,  global  roaming,  smooth  evolution  to  3G, 
and  the  timely  introduction  of  3G  services.  That  agreement  also 
affirmed  the  strong  desire  of  wireless  operators  to  have  the  oppor- 
tunity to  choose  which  technologies  and  standards  they  use  in 
their  networks  to  meet  their  customer  and  business  needs.  The 
TABD  agreement  was  submitted  to  the  ITU  in  March  1 999,  where 
it  was  incoiporated  into  the  IMT-2(300  recommendations.  Thus, 
although  the  ITU  initially  sought  a  single  3G  air  interface  stan- 
dard, it  has  accepted  a  "Family  of  3G  Systems"  concept  that  envi- 
sions the  evolution  of  3G  networks  from  the  existing  base  of 
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second-generation  (2G)  networks.  Tliis  will  provide  mobile  users, 
through  live  ITU-speeified  interlaces,  with  the  potential  forseatii- 
less  support  ol  3G  services  across  different  families  ol  networks. 

Another  major  obstacle  to  llVl'r-2()()()  standardization  was 
removed  in  March  1999,  when  Qualcomm  and  Ericsson 
announced  the  successful  conclusion  of  negotiations  that 
resolved  their  ongoing  confrontation  over  intellectual  property 
rights  related  to  CDMA  technology.  With  the  resolution  of  this 
legal  dispute,  the  ITU  received  the  assurances  it  required  that 
IMT-2()()()  standards  utilizing  CDMA  technologies  would  be 
licensed  in  accordance  with  the  ITU's  established  intellectual 
property  rights  (IPR)  policies. 

Wireless  standards  activities  have  been  under  way  to  define 
the  air  interfaces,  core  networks,  interfaces,  and  services  for  3G 
networks.  The  3G  standardization  activities  within  the  ITU  and 
related  SDOs  have  been  complemented  by  the  global  3G  Part- 
nership Projects — 3GPP  and  3GPP2 — which  are  essentially 
consortia  of  SDOs.  The  ITU  will  adopt  those  specifications 
upon  their  completion.  The  locus  ol'  the  technical  specifica- 
tions work  in  the  3GPPs  is  on  intrasystem  evolution  trom  2Cj  to 
3G,  complementing  the  ITU's  work  on  the  standardization  of 
IMT-2()()(), 

An  important  positive  development  assisting  the  focusing 
and  completion  of  all  IM  r-2()()()  proposals  was  the  engagement 
t)f  the  global  operator  community  thrinigh  the  efforts  of  groups 
such  as  the  Operators"  HaruKMiizalion  Group  (OHG)  for  align- 
ing various  CDMA-based  proposals,  and  the  collaboration  of 
the  GSM  Association  and  Universal  Wireless  Communications 
Consortium  (UWCC)  operators  regarding  the  convergence  of 
TDMA-based  systems.  The  coordinated  input  of  these  operator 
organizations  has  greatly  assisted  the  work  of  the  individual 
SDOs,  the  3GPP  groups,  and  the  ITU. 

In  June  1999,  the  OHG,  which  included  the  major  operators 
and  equipment  suppliers  of  13  North  American,  European,  and 
Asia-Pacific  nations,  reached  agreement  on  a  technical  frame- 
work that  would  combine  the  various  3G  CDMA  proposals  into 
a  single,  "three-mode"  Global  3G  (G3G)  CDMA  standard.  The 
three  modes  are  Multi-Carrier  (MC),  formerly  CDMA2()()(), 
which  is  most  likely  to  be  used  by  existing  CDMA  operators 
that  want  to  overlay  3G  services  on  top  of  their  existing  2G 
operations;  Direct  Spread  (DS),  formerly  W-CDMA,  which  is 
most  likely  to  be  used  when  an  operator  has  a  clear  spectrum; 
and  Time  Division  Duplex  (TDD),  which  is  to  be  used  for 
unpaired  spectrum.  This  franiewoik  called  for  modifications  to 
a  variety  of  technical  parameters  as  well  as  provisions  for  all 
CDMA  modes  to  operate  with  Lioth  of  the  existing  major  wire- 
less network  inf  rastructures  ( ANSI-41 ,  which  is  used  by  current 
CDMA  and  TDMA  systems,  and  GSM  MAP,  which  is  used  in 
GSM  systems).  The  details  to  implement  this  framework  are 
being  worked  out  by  the  industry.  The  ITU,  also  in  June  1999, 
endorsed  this  approach. 

Separately  from  the  OHG,  the  UWCC  has  been  working  in 
tandem  with  the  GSM  Association  to  codevelop  specifications 
for  high-speed  data  applications.  Some  observers  have  specu- 
lated that  TDMA  could  well  become  the  "standard"  3G  technol- 


I 

ogy  in  the  medium  term  by  using  some  of  these  jointly  developedi!  J  '> 
specifications,  particularly  with  mergers,  such  as  that  between] J 
AT&T  and  British  Telecom,  that  create  a  ready-made  market.      i  '  j  ' 

As  it  has  become  clear  that  operators  want  to  be  able  to  evolve  i 
their  installed  infrastructure  to  provide  their  customers  with 
high-speed  data  applications,  equipment  vendors  have  developed.  <  - 
a  number  of  "2.5G"  technologies  that  will  be  commercially',  i<.f 
available  beginning  in  mid-2()00  at  a  fraction  of  the  cost  of  con-iiJ  L 
structing  new  3G  networks.  All  major  wireless  vendors  are  com-  [irlHi 
peting  for  these  interim  upgrades  to  better  position  themselvesrisj^i" 
for  subsequent  3G  contracts.  One  such  upgrade  for  use  withi/diaiii 
TDMA-based  networks   is  General   Packet  Radio  Servicei!.| 
(GPRS).  GPRS  is  designed  to  support  efficient,  cost-effectivetlllH/ 
access  to  Internet-based  data  communications  services,  includ-i  i  n: 
ing  E-mail,  Web  access,  and  mobile  banking,  over  GSM  net-t  r,::iii 
works  at  speeds  up  to  172  kbps.  GPRS  overlays  a  packet-ba,sed);i!'PL 
air  interface  over  a  circuit-switched  architecture.  It  allows  GSM.  j  it 
operators  to  tailor  packet-switching  capacity  in  line  with  the  pre-i  : 
dieted  data  traffic  increases  over  GSM  networks  and  to  engage^  ; 
the  radio  channels  only  when  actually  sending  or  receiving  data. ;mj  jus 
Rather  than  having  a  radio  channel  dedicated  to  a  mobile  dataif 
user  for  a  fixed  perit)d.  the  available  radio  channel  can  be  shared  ::  hi 
concurrently  among  several  u.sers.  This  efficient  use  of  scarce  . i  ia| 
radio  resources  means  that  large  numbers  of  GPRS  users  poten-- 
tially  can  share  the  same  bandwidth  and  be  served  from  a  singlej  i|  i|. 
cell.  Eventually,  all  GSM  operators  are  expected  to  implement,  ' 
GPRS,  and  an  estimated  60  percent  of  handsets  will  be  GPRS-,  i 
enabled  by  2004.  For  manufacturers.  GPRS  is  viewed  as  the  flrstv  i  ij 
stage  in  the  tiansformation  of  the  GSM  business  from  delivering* )  'i  i 
basic  voice  services  to  delivering  wireless  data  and  eventual lyi.:  lie 
wireless  multimedia.  Thus,  although  GPRS  contracts  are  not  par-i  i  j 
ticularly  lucrative,  they  represent  an  entry  point  to  a  massive  newt  j 
wave  of  network  investment.  According  to  Baskerville  Commu-i  ij  (;v 
nications,  as  of  November  1999,  vendors  had  received  43  GPRSj  a  ,o 
ct)ntracts,  and  as  many  as  200  new  contract  awards  are  expected;  a 
by  the  end  of  2000.  If  GPRS  services  are  commercially  success-yij  ^ 
ful,  base  station  orders  are  likely  to  skyrocket  in  2001.  EDGEit)  ,[ 
will  enable  operators  of  2G  GSM  and  TDMA  networks  to  offenij  i,, 
Internet-based  services  at  speeds  of  up  to  384  kbps  on  their  exist- i  i| 
ing  networks  and  further  improve  spectrum  efficiency. 

CDMA  carriers  will  be  implementing  the  first  phase  of  3G 
CDMA,  which  is  known  as  IXRTT  in  technical  circles.  Tht 
IXRTT  standard  lays  the  foundation  for  a  wide  array  of  high-ji;  ~ 
speed  wireless  information  .services  and  has  the  added  advan-'S  .s^ 
tage  of  a  twofold  increase  in  voice  capacity  as  well  as  extended' '^"''t 
battery  life.  It  provides  144-kbps  packet  data  in  mobile  applica-,  i 
tions  and  significantly  higher  speeds  in  a  fixed  environment,  i  i„ 
CDMA  carriers  in  the  United  States,  Japan,  Canada,  South!  i 
Korea,  and  Australia  already  have  announced  their  intention  tC  i 
implement  the  I XRTT  upgrade. 

All  these  2G  upgrades  allow  operators  with  existing  spec-!  '' 
trum  to  take  advantage  of  3G  capabilities  without  having  tC'  i^n, 
acquire  new  spectrum.  In  addition,  Baskerville  Communica- 
tions  reported  that  the  comparative  costs  of  2.5G  base  stationf 
such  as  GPRS  to  be  one-fourth  the  cost  of  UMTS  base  stations 
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Costs  for  (iPKS  are  iclalivcly  minimal,  involving  primarily  a 
sollwarc  upgrade.  Thus,  in  western  Fiurope's  lour  largest  cellu- 
lar markets — Germany.  France,  Italy,  and  the  UK — operators 
should  be  able  to  provide  national  CIPRS  coverage  for  $100 
million  to  $120  million,  according  to  the  Yankee  Group.  West- 
ern European  operators  alone  are  expected  to  spend  a  combined 
$2  billion  on  upgrading  to  2.5G  capabilities. 

Looking  toward  the  tiiture.  the  ITU  has  forecast  that  160 
MHz  of  additional  spectrum  will  be  needed  by  2010  for  the  ter- 
restrial component  of  lIVlT-2000.  The  ITU's  1992  World 
Adminisiralive  Radiocommunication  Conference  (WARC-92) 
identitled  230  MHz  {]M5  to  2.023  MHz  and  2.1  10  to  2.200 
MHz)  for  use  on  a  worldwide  basis  by  administrations  wishing 
to  implement  IMT-2()()0  systems,  which  then  were  termed 
Future  Public  Land  Mobile  Telecommunications  Services 
(FPLMT.S).  The  next  ITU  World  Radiocommunication  Confer- 
ence (WRC-20()()).  scheduled  for  May  2000.  will  include  a 
review  of  spectrum  and  regulatory  issues  related  to  IMT-2000 
services,  including  additional  terrestrial  spectrum  needs.  The 
j  industry  is  strongly  advocating  for  globally  harmonized  spec- 
trum. The  outcome  of  this  process  has  important  implications 
for  both  manufacturers  and  service  pr(widers. 

Japan  probably  will  be  the  first  country  to  deploy  .^G  net- 
works commercially;  this  is  planned  for  the  second  half  of 
2001.  In  September  1999.  Japan  announced  its  decision  to 
approve  two  3G  standards,  with  licensing  expected  to  take 
place  in  the  spring  of  2000.  Earlier  in  1999.  NTT  DoCoMo,  the 
world's  largest  wireless  carrier,  and  its  competitors.  DDI  and 
IDO.  introduced  high-speed  data  arid  wireless  Internet  services 
on  their  respective  2G  networks,  and  the  market  response  was 
very  enthusiastic.  NTT  DoCoMo  and  Japan  Telecom  both 
anticipate  being  awarded  3G  licenses  in  the  year  2000.  NTT 
DoCoMo's  network  is  scheduled  for  completion  in  early  2001 . 
Japan  Telecom  says  that  it  will  spend  at  least  $6.7  billion  dur- 
ing the  next  2  years  to  build  a  rival  service,  aiming  \'or  a  late 
2001  kickoff. 

In  Europe,  some  80  3G  licenses  are  expected  to  be  offered, 
beginning  in  the  spring  of  2000.  As  member  states  were  still 


finalizing  their  3G  licensing  procediues  and  tmietables  at  the 
end  of  1999.  it  is  unclear  how  many  new  networks  actually  will 
be  built  out  as  well  as  the  pace  at  which  the  buildout  will  occur. 

In  the  United  States,  domestic  operators  already  have  the 
Hexibility  in  their  operating  licenses  to  deploy  3G  services  in 
their  existing  spectrum  allocations,  and  several  U.S.  carriers 
conducted  trials  of  3G  technologies  and  services  in  1999.  Most 
operators  are  expected  to  upgrade  their  networks  to  meet  the 
demand  for  high-speed  data  applications.  In  addition,  the  FCC 
will  be  proposing  additional  spectrum  that  could  be  used  in  the 
future  for  3Cj  operations  in  the  United  States. 

According  to  Baskerville  Communications.  3G-enabled 
handset  demand  is  expected  to  reach  210  million  in  2008  and 
account  for  over  30  percent  of  all  wireless  handsets.  Most  of 
those  handsets  will  be  multimode.  that  is.  incorporating  two  or 
more  digital  technologies.  The  majority  of  3G  subscribers  will 
be  located  in  Asia  and  Europe  (see  Table  31-6).  Ericsson  has 
forecast  that  there  will  be  120  million  30  users  by  the  end  of 
2004,  based  on  current  interest  on  the  part  of  network  operators 
in  the  evolution  of  mobile  communications  technology  to  wide- 
band, multimedia-capable  mobile  services  across  all  digital 
standards.  Ericsson  claims  that  operators  are  making  aggressive 
investments  in  new  packet-data  equipment  and  showing 
tremendous  interest  in  3G  licenses  and  the  timely  rollout  of  new 
services.  In  1999.  sales  of  GPRS  packet-data  equipment  that 
gives  operators  the  ability  to  offer  new  and  more  content-rich 
applications  to  their  subscribers  were  accelerating.  Others,  such 
as  the  UK  telecommunications  consultancy  Ovum,  do  not 
believe  that  rapid  3G  subscrilier  growth  will  occur  until  2007. 
Although  Ovum  predicts  that  3G  subscribers  will  reach  I  bil- 
lion and  account  for  nearly  two-thirds  of  the  world's  wireless 
subscribers  by  2010.  it  believes  that  most  of  the  traffic  on  3G 
networks  will  be  for  voice  or  low-speed  data  applications  (see 
Table  31-6). 

The  implementation  of  packet-based  upgrades  to  existing 
wireless  networks  over  the  next  several  years  represents  one  of 
the  most  significant  changes  in  the  ability  of  mobile  networks  to 
deliver  new  services  to  date.  The  ability  of  operators  to  market 


TABLE  31-6:    3G  Regional  and  Global  Subscriber  Forecasts 


2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

3G  subscriptions  (thousands) 

Africa  and  Middle  East 

252 

1,342 

2,632 

4,131 

5,845 

7,781 

Asia-Pacific  region 

11,156 

18,786 

34,245 

54,572 

104,197 

141,499 

162,275 

169,587 

172,118 

Europe 

10,088 

27,322 

46,392 

69,252 

105,552 

140,437 

160,904 

173,837 

177,035 

Latin  America 

0 

0 

0 

979 

2,850 

4,963 

7,298 

9,670 

16,584 

North  America 

3,588 

8,156 

18,775 

31,063 

59,939 

75,814 

93,214 

112,083 

132,336 

1  World 

24,832 

54,274 

99,412 

156,118 

273,880 

365,345 

427,822 

471,022 

505,854 

3G  subscriptions  as  a  percent  of  total  subscriptions 

'  Africa  and  Middle  East 

0,50 

2.60 

4.70 

6.80 

8.90 

11.00 

'(Asia-Pacific  region 

4.40 

6.70 

11.40 

17.20 

31.50 

41.40 

46.30 

47.50 

47.50 

f  Europe 

4.00 

9.70 

15.30 

21.50 

31.30 

40.20 

44.80 

47.30 

47.30 

^^Latin  America 

0.00 

0.00 

0.00 

0.90 

2.60 

4.20 

5.80 

7.30 

12.00 

(North  America 

2.20 

4.50 

9.50 

14.50 

26.00 

30.70 

35.50 

40.30 

45.00 

World 

3.20 

6.30 

10.60 

15.60 

25.80 

32.90 

36.90 

39.20 

40.80 

Source:  Baskerville  Communications  Corporation. 
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these  services  etTectively  will  determine  the  need  tor  3G  net- 
works over  the  forecast  period. 

Linda  Gossack  Astor  and  Richard  H.  Paddock,  U.S.  Depart- 
ment of  Commerce,  Office  of  Telecommunications,  (202)  482- 
4466,  October  1999. 

SEARCH  AND  NAVIGATION  EQUIPMENT 

Search  and  navigation  equipment  (SIC  3812)  consists  of  search, 
detection,  navigation,  guidance,  aeronautical,  and  nautical 
systems,  instruments,  and  equipment,  it  includes  radar  and 
sonar  systems,  light  reconnaissance  and  surveillance  equip- 
ment, and  electronic  warfare  equipment. 

Domestic  and  Global  Industry  Trends 

This  industry  consists  of  establishments  engaged  primarily  in 
manufacturing  search,  detection,  navigation,  guidance,  aeronau- 
tical, and  nautical  systems  and  instruments.  Products  fall  under 
SIC  3812.  hnportant  products  of  this  industry  are  radar  systems 
and  equipment;  sonar  systems  and  equipment;  navigation  sys- 
tems and  equipment;  flight  and  navigation  sensors,  transmitters, 
and  displays;  gyroscopes;  airframe  equipment  and  instruments; 
and  speed,  pitch,  and  roll  navigational  instruments  and  systems. 

Search  and  detection,  ground  navigation,  and  guidance  sys- 
tems and  equipment  account  for  approximately  92  percent  of 
shipments  in  this  industry.  Aeronautical,  nautical,  and  naviga- 
tion equipment  accounts  for  the  other  8  percent. 

U.S.  shipments  of  search,  detection,  navigation,  guidance, 
aeronautical,  and  nautical  systems  instruments,  and  equipment 
continued  their  downward  trend  in  '999  (see  Table  31-7). 
Industry  shipments  totaled  just  over  $25  billion  in  constant  dol- 
lars, representing  a  3.7  percent  decrease  from  1998.  Since  1992, 


shipments  have  been  decreasing  at  an  average  annual  rate  of  4 
percent.  Defense  spending  directly  affects  demand  in  the  search 
and  navigation  industry  as  military  aircraft,  ships,  guided  mis- 
siles, early  warning  radar  systems,  and  weapons  systems  all 
incorporate  products  from  this  industry.  Defense  spending  has 
been  in  decline  since  the  end  of  the  cold  war  era,  and  this 
decline  has  adversely  affected  demand  for  products  from  this 
industry.  Continued  cutbacks  in  defense  spending  were 
reflected  in  the  fiscal  year  1999  defense  budget.  Many  defense 
programs  were  not  funded  or  were  funded  at  diminished  levels, 
and  defense  opportunities  have  continued  to  shrink. 

Consolidation  in  the  industry — marked  by  mergers  and 
acquisitions — coupled  with  the  recession  of  the  early  1990s 
prompted  numerous  layoffs.  The  latest  census  data  indicate  that 
the  total  number  of  U.S.  companies  that  produced  search, 
detection,  navigation,  guidance,  aeronautical,  and  nautical  sys- 
tems dropped  from  315  in  1996  to  295  in  1997.  After  1992,  total 
employment  in  this  industry  declined  at  an  average  annual  rate 
of  approximately  4  percent,  decreasing  from  a  high  of  253,000 
in  1992  to  an  estimated  177.000  in  1999.  Production  workers, 
or  workers  engaged  in  the  actual  production  of  search  and  nav- 
igation equipment,  have  experienced  similar  declines.  The 
number  of  production  workers  declined  sharply  from  103,000 
in  1992  to  an  estimated  63.000  in  1999. 

Many  defense-dependent  manufacturers  of  search  and  naviga- 
tion equipment  have  been  diversifying  their  operations  to  take 
advantage  of  the  emerging  commercial  applications  of  radar 
technology.  After  the  early  1990s,  defense  contractors  began  to 
place  more  emphasis  on  defense  conversion  and  dual-use  pro- 
grams that  incorporate  leading-edge  military  technologies  into 
civilian  markets.  A  number  of  government  technology  invest- 
ment programs  have  been  funded  to  aid  companies  in  developing 
products  and  services  for  commercial  use.  One  DOD  program 


TABLE  31-7:    Search  and  Navigation  Equipment  (SIC  3812)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00-' 

Industry  data 

Value  of  shipments^ 

35,039 

33,546 

30,110 

32,000 

30,371 

29,459 

28,575 

27,718 

26,886 

-3.0 

-3.0 

-3.0 

-3.0  ; 

Value  of  shipments  (1992$) 

35,039 

32,856 

29,204 

30,506 

28,925 

27,661 

26,312 

25,336 

24,353 

-4.9 

-3.7 

-3.9 

-4.2 

Total  employment  (thousands) 

253 

225 

199 

200 

186 

185 

184 

177 

170 

-0.5 

-3.8 

-4.0 

-2.2  1 

Production  workers  (thousands) 

103 

88.5 

80.3 

71.6 

67.8 

64.0 

63.0 

63.0 

63.0 

-1.6 

0.0 

0.0 

-1.8  . 

Average  hourly  earnings  ($) 

17.28 

18.79 

18.84 

19.95 

20.31 

Capital  expenditures 

849 

706 

688 

730 

1,223 

Product  data 

Value  of  shipments'" 

34,171 

31,203 

29,160 

27,755 

26,653 

25,053 

23,550 

22,137 

20,809 

-6.0 

-6.0 

-6.0 

-6.0 

Value  of  shipments  (1992$) 

34,171 

30,561 

28,283 

26,458 

25,383 

23.525 

21,685 

20,384 

18,849 

-7.8 

-6.0 

-7.5 

-7.2  " 

Trade  data 

Value  of  imports 

965 

862 

828 

959 

1,013 

1,225 

1,271 

1,319 

1,450 

3.8 

3.8 

9.9 

9.4  i 

Value  of  exports 

2,133 

2,105 

2,031 

1,978 

2,046 

2,515 

2,613 

2,699 

2,872 

3.9 

3.3 

6.4 

8.8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

■*  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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responsible  tor  assisting  llrins  in  this  conversion  process  is  the 
Delense  Ailvanced  Research  Project  Agency  program.  Under  this 
program,  Lockheed  Martin  developed  the  antenna  for  the  Multi- 
purpose Airport  Radar,  which  was  conceived  to  luirill  require- 
ments for  next-generation  terminal  area  surveillance  systems. 

Under  the  Federal  Radio  Navigation  Plan,  a  joint  docimient 
by  DOD  and  the  U.S.  Department  of  Transportation,  the  Global 
Positioning  System  (GPS)  is  being  phased  in  as  the  primary 
radio  navigation  system.  This  satellite-based  navigation  system 
will  be  the  future  technology  for  aviation  internationally.  The 
International  Civil  Aviation  Organization  (ICAO)  already  has 
endorsed  the  use  of  a  global  navigation  satellite  system  (GNSS) 
to  serve  as  the  important  element  of  an  international  system  for 
communications,  navigation,  and  surveillance  (CNS)  and  air 
traffic  management  (ATM).  CNS/ ATM  is  expected  to  be  imple- 
mented between  2()()()  and  2002  and  will  be  the  backbone  of  the 
concept  of  "'free  flight,"  which  will  free  pi-lots  from  navigating 
along  a  predetermined  route.  The  Federal  Aviation  Administra- 
tion (FAA),  which  has  the  responsibility  for  developing  and 
implementing  U.S.  radio  navigation  systems  to  ensure  safe  and 
efficient  air  navigation,  is  well  on  its  way  to  implementing 
phases  of  this  transition  to  GPS. 

One  of  the  phases  being  implemented  in  conjunction  with 
GPS  is  the  Wide  Area  Augmentation  System  (WAAS),  which 
will  provide  navigation  services  for  all  phases  of  flight  through 
Category  I  precision  approach  landings  by  providing  a  signal  in 
space.  This  system  will  augment  GPS  by  monitoring  flights 
from  the  ground.  FAA's  prime  contractor,  Raytheon,  conducted 
flight  trials  in  1999,  and  the  WAAS  performed  solidly.  The 
WAAS  is  expected  to  reach  its  full  operational  capability  in 
2001.  The  implementation  of  WAAS  in  conjunction  with  the 
introduction  of  CNS/ATM  should  provide  U.S.  producers  of 
search  and  navigation  equipment  with  sales  opportunities  as  the 
aviation  commuiTity  makes  the  transition  to  WAAS  avionics. 


The  WAAS  also  is  expected  to  be  used  extensively  lor  numer- 
ous other  civil  applications  in  which  improved  accuracy, 
integrity,  anti  availability  are  needed. 

Global  Market  Prospects 

Fxporls  ol  search  and  navigation  equipment  totaled  iwer  $2.6 
billion  in  I99S,  which  lepresented  an  increase  of  almost  4  per- 
cent from  1997.  Imports  tolaknl  almost  $1..^  billion  in  I99S.  up 
,VX  percent  from  the  1997  level.  Because  of  their  ability  to  pro- 
vide technologically  advanced  equipment,  U.S.  suppliers  were 
able  to  maintain  a  strong  trade  surplus  in  this  industry.  Increased 
foreign  competition  will  result  in  further  import  growth,  but  the 
United  States  will  continue  to  maintain  its  trade  surplus. 

In  1998,  Canada  remained  the  largest  export  market  lor 
U.S. -manufactured  search  and  detection  equipment,  accounting 
for  16  percent  of  total  exports.  The  other  major  export  markets 
were  Japan  (12  percent),  the  United  Kingdom  (II  percent), 
France  (8  percent),  and  Germany  (5  percent).  Those  five  coun- 
tries accounted  for  approximately  .S I  percent  of  all  U.S.  exports 
(see  Table  31-8). 

Radar  apparatus  and  parts  for  radar  apparatus  were  the  major 
products  in  this  category  exported  from  the  United  States.  Com- 
bined, those  products  accounted  for  31  percent  of  all  U.S. 
exports.  Exports  of  radar  apparatus  totaled  approximately  $491 
million  in  1998,  representing  an  8  percent  increa.se  from  the  1997 
total  of  $456  million.  Parts  for  radar  apparatus,  which  always  had 
been  the  top  item  exported  in  this  industry,  were  second  in  1998, 
w  ith  approximately  $317  million  in  exports.  Export  sales  of  radar 
apparatus  were  spuned  by  purchases  from  Saudi  Arabia  and 
Romania,  which  together  constituted  25  percent  of  all  purchases 
of  radar  apparatus.  Accounting  for  38  percent  of  the  export  total, 
Japan  was  the  major  purchaser  of  parts  for  radar  apparatus. 

On  the  import  side,  Canada  and  the  UK  supplied  almost  37 
percent  of  all  U.S.  imports  for  this  industry.  The  leading  prod- 


TABLE  31-8:    U.S.  Trade  Patterns  in  Search  and  Navigation  Equipment^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

446 

17 

NAFTA 

376 

30 

Latin  America 

118 

5 

Latin  America 

1 

0 

Western  Europe 

989 

38 

Western  Europe 

429 

34 

Japan/Chinese  Economic  Area 

423 

16 

Japan/Chinese  Economic  Area 

288 

23 

Other  Asia 

282 

11 

Other  Asia 

111 

9 

Rest  of  world 

354 

14 

Rest  of  world 

66 

5 

World 

2,613 

100 

World 

1,271 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

376 

14 

Canada 

259 

20 

Japan 

308 

12 

United  Kingdom 

204 

16 

United  Kingdom 

272 

10 

Japan 

135 

11 

France 

210 

8 

Taiwan 

134 

11 

Germany 

142 

5 

Mexico 

117 

9 

'  SIC  3812. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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nets  imported  were  radio  remote  eontrol  apparatus  ($198  mil- 
lion) and  radio  navigational  aid  apparatus,  reeeption  only  ($166 
million),  imports  have  been  growing  at  an  annual  average  rate 
of  9  pereent  over  the  last  5  years. 

LI.S.  seareh  and  navigation  equipment  manufacturers  should 
be  able  to  capture  sales  opportunities  in  domestic  and  foreign  air- 
port construction  projects.  Procurement  of  air  traffic  control 
( ATC)  equipment  would  include  ground-based  navigational  aids 
such  as  instrument  landing  systems  (ILS),  distance  measuring 
equipment  (DME),  VHP  omnidirectional  radio  ranges  (VOR). 
radar  equipment,  temiinal  control  centers,  microwave  landing 
systems,  voice  switching  systems,  secondary  surveillance  radars, 
remote  control  equipment,  radio  navigation  devices,  antennas, 
and  compasses.  Japan  plans  to  build  three  major  new  airports 
within  the  next  decade  and  has  already  started  procuring  GPS 
systems.  German  investment  in  navigation  equipment  is  expected 
to  grow  rapidly  as  ground  support  equipment  is  needed  to 
increase  the  capacity  of  46  existing  airports  in  that  country.  The 
UK  also  is  expected  to  be  one  of  the  fastest-growing  markets  as  a 
result  of  its  plans  to  procure  guidance  and  detection  equipment. 
Russia,  China,  and  some  Latin  American  countries  offer  excel- 
lent sales  opportunities  for  U.S.  companies  as  they  upgrade  their 
existing  air  traffic  control  systems. 

Procurement  of  radar,  search,  detection,  and  na\igation 
equipment  under  NATO's  Security  Investment  Program  (NSIP) 
continues  to  provide  export  opportunities  for  U.S.  manulactur- 
ers.  NATO  funds  the  construction  of  military  facilities  such  as 
airfields  and  radar  installations  in  member  countries  for  dual- 
use  purposes.  Procurement  of  three-dimensional  radar  for 
Greece  and  Turkey  was  among  the  projects  solicited  in  1999. 
The  Czech  Republic.  Poland,  and  Hungary  w  ill  offer  additional 
sales  opportunities  for  LI.S.  manufacturers  as  those  countries 
modernize  their  air  defense  systems  to  meet  NATO  standards. 
According  to  the  General  Accounting  Office,  Hungary  and  the 
Czech  Republic  plan  to  invest  nearly  $1  billion  a  year  in  their 
military  forces  by  2001  and  maintain  that  level  for  several 
years.  Poland  has  budgeted  nearly  $2.."^  billion,  almost  a  SI  bil- 
lion increase,  between  1999  and  2()().v 

Projections  of  Industry  Growth  for  the  Next  1 
and  5  Years 

Shipments  of  search  and  navigation  equipmenl  declined  an  esti- 
mated ?>  percent  in  1999.  with  the  same  rate  of  decline  antici- 
pated for  2000.  The  U.S.  search  and  navigation  industry  will 
continue  to  be  the  world's  technological  leader  in  producing 
leading-edge  products  and  should  begin  to  experience  positive 
growth  over  the  next  .5  years  (2000-2005). 

U.S.  manufacturers  can  expect  many  procurement  opportu- 
nities from  military  end  users  of  their  products.  President  Clin- 
ton's proposed  budget  authorization  for  fiscal  years  2()()()-20()5 
calls  for  increasing  DOD  funding  by  an  additional  $1  12  billion. 
The  defense  appropriations  bill  authorized  $267. X  billion, 
reflecting  $12.6  billion  in  additional  funding.  A  procurement 
budget  of  $53  billion  has  been  allocated  for  fiscal  year  (FY) 
2000,  with  increases  projected  to  reach  approximately  $75  bil- 
lion by  FY  2005.  A  large  portion  of  DOD  procurement  spend- 
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ing  will  go  to  modernize  navigation  aids.  The  proposed  FY 
2000  budget  continues  the  implementation  of  DOD's  compre- 
hensive Quadrennial  Defense  Review  (QDR),  out  of  which  ini- 
tiatives to  modernize  and  upgrade  aging  weapons  systems  often 
emerge.  If  enacted,  the  $1 12  billion  in  added  funding  over  the 
F>'  2000-2005  period  will  go  to  augment  DOD's  previous 
modernization  plans.  The  FY  2000  budget  proposed  to  allocate 
$53  billion  for  defense  procurement,  with  a  goal  of  $75.1  bil- 
lion in  FY  2005.  This  additional  funding  would  enable  the 
DOD  to  add  eight  ships  to  the  U.S.  Navy's  shipbuilding  plan 
and  procure  additional  aircraft. 

Modernization  efforts  by  DOD  will  involve  major  avionics 
upgrades  to  the  C-5  transport  and  all  KC-135  tankers,  replacing 
Navy  F/A- 1 8C  aircraft  and  Air  Force  F- 1 6  aircraft  with  the  new 
Joint  Strike  Fighter  (JSF).  The  National  Missile  Defense 
(NMD)  program  will  continue  to  receive  high  priority  as  the 
United  States  moves  to  deploy  a  nationwide  missile  defense 
system.  One  of  the  key  programs  under  the  NMD  is  the  Theater 
High  Altitude  Area  Defense  (THAAD)  system.  THAAD  will 
provide  a  theaterwide  area  defense  consisting  of  four  integrated 
subsystems,  including  a  radar  system,  a  command  and  control 
station,  a  launcher,  and  missiles. 

The  Ballistic  Missile  Defense  Organization  (BMDO)  is  the 
technology-developing  organization  for  the  Pentagon  thai  is 
responsible  for  technology  development  related  to  missile 
defense  efforts.  Radar  development  is  a  vital  part  of  that  effort. 
Research  into  radar  technologies  is  expected  to  be  one  of 
BMDO's  top  priorities  under  its  Advanced  Radar  Technology 
(ART)  program.  This  |irogram  is  the  first  stand-alone  radar 
development  effort  in  BMDO  in  over  5  years.  Among  the  sys- 
tems that  are  expected  to  benefit  from  ART  are  the  Patriot's 
C-band  radar,  THAAD's  X-band  radar,  NMD's  Ground-Based 
Radar,  and  the  ship-based  Aegis  radar  used  for  both  the  Navy 
Area  Wide  and  Navy  Theater  Wide  programs. 

Civilian  applications  of  search  and  navigation  equipment 
also  will  provide  the  impetus  for  future  growth.  As  the  global 
ATM  system  evolves,  the  market  for  search,  detection,  and  nav- 
igation equipment  will  continue  to  grow.  The  use  of  GPS  sig- ■ 
nals  for  navigation  is  the  backbone  of  the  new  ATM  system. 
Radio  navigation  equipment  is  also  vital  to  the  development  of 
intelligent  transportation  systems  (ITS).  Although  fleet  man- 
agement, in-vehicle  navigation,  and  vehicle  location  services 
are  some  of  the  applications  already  in  use,  ITS  is  an  emerging 
market  that  will  create  many  opportunities  for  manufacturers  of 
search  and  navigation  equipment.  ( 

Alexis  Kemper,  U.S.  Department  of  Commerce,  Office  of 
Telecommunications,  (202)  482-1512,  October  1999. 
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Economic  and  Trade  Trends 


Consumer  Expenditures  on 
Entertainment 


I  Box        _J  Home   |  Cable  TV     ■  Recorded 

office  video  music 


1996 


1997 


1998 


1999 


Source  Data  of  box  office  receipts  are  from  the  Motion  Picture  Association  of  America  and 
cover  1994-1998  Later  years  are  estimated  by  ttie  International  Trade  Administration  {ITAI 
Home  video  data  are  from  the  Video  Software  Dealers  Association  and  cover  1992- 1996 
Estimates  (or  later  years  are  by  the  ITA  Cdl)le  television  revenues  are  from  "Cable  Revenue 
from  Subscriber  Services  "  Cab/e  Television  DevelopmerUs,  fall  1997  Data  are  from  Paul 
Kagan,  as  reported  by  the  National  Cable  Television  Assoc, atiun,  nnd  cover  1992-1997  DRI 
estimates  for  years  after  1996  Recorded  music  data  are  from  the  Recording  Industry 
Association  of  America  and  cover  1992-1998  Estimates  for  later  years  are  by  the  ITA 
Employment  data  ate  from  MPAA  and  the  U  S  Deparlmpnl  of  romrnetcr 
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Source:  Data  are  from  the  BE  A  survev  published  in  the  Survey  of  Current  Business  every 
September.  Data  are  available  through  1997  for  cross  border  sales  and  through  1996  lor  sales 
by  subsidiaries  All  other  figures  are  estimates  by  the  International  Trade  Administration,  U  S 
payments  under  "Sales  by  foreign  subsidiaries"  includes  sales  m  the  United  States  by  film 
companies  that  are  subsidiaries  of  foreign  companies 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Enter'  '  ' 

Ele- 

INDUSTRY  DEFINITION  Entertainment  covers  recorded  music  and 
filmed  entertainment,  which  includes  movies  and  series  television  program- 
ming, whether  shown  on  movie  screens,  broadcast  on  network  or  cable  tele- 
vision, or  viewed  on  videocassettes.  The  industries  are  motion  picture  and 
videotape  production  (SIC  7812),  motion  picture  and  videotape  distribution 
(SIC  7822),  motion  picture  theaters  (SIC  783),  phonograph  records  and  prere- 
corded audiotapes  and  disks  (SIC  3652),  record  and  prerecorded  tape  stores, 
retail  (SIC  5735),  videotape  rental  (SIC  7841),  radio  broadcasting  stations 
(SIC4832),  television  broadcasting  stations  (SIC  4833),  and  cable  and  other 
pay-television  services  (SIC  4841). 


Overview  ' 


jlobal  Industry  Trends 

Tie  U.S.  entertainment  industry  continues  to  lead  the  world  in 
:um  of  size  and  revenues,  and  international  markets  are  crucial 
1  its  continued  success.  For  at  least  the  last  5  years,  those  mar- 
ets  have  accounted  for  about  40  percent  of  the  revenues  of  the 
lajor  U.S.  film  companies,  up  from  34  percent  in  19S8.  New 
-vhnology  continues  to  offer  opportunities  and  challenges  to  the 
ntertainment  industry.  At  the  same  time  that  growth  in  the  video- 
assette  and  cable  television  markets  has  slowed,  the  digital  ver- 
itile  disk  (DVD)  and  the  Internet  are  beginning  to  offer  new 
ossibilities  as  delivery  systems  for  entertainment  programming, 
iew  technologies  no  doubt  will  continue  to  contribute  to  the 
orldwide  success  and  even  dominance  of  the  U.S.  entertain- 
lent  industry.  However,  those  technologies  have  brought  new 
oblems,  primarily  video  piracy  and  the  need  for  protection  of 
'pyrights.  Adequate  protection  is  urgent  for  DVD  and  the  Inter- 
X  where  recorded  music  is  now  available  through  MP3  tech- 
'logy  and  filmed  entertainment  soon  will  be  available. 
Audiovisual  services,  one  of  many  .service  sectors  covered 
/  the  General  Agreement  on  Trade  in  Services  (GATS),  will  be 
e  subject  of  renewed  negotiations  beginning  in  the  year  2()()(). 


The  United  States  is  one  of  19  countries  that  have  made  com- 
mitments regarding  audiovisual  services — 13  countries  during 
the  Uruguay  Round  and  6  countries  that  have  acceded  since 
1994.  These  commitments  can  cover  one  or  more  subsectors. 
including  principally  motion  picture  and  videotape  production 
and  distribution  services,  motion  picture  projection  services, 
radio  and  television  services,  and  sound  recording.  The  GATS, 
an  agreement  under  the  World  Trade  Organization  (WTO),  is 
the  first  multilateral,  legally  enforceable  agreement  covering 
trade  and  investment  in  .services.  It  includes  basic  trade- 
liberalizing  rules  such  as  most-favored-nation  treatment, 
national  (reatment.  market  access,  transparency,  and  the  free 
tlow  of  payments  and  transfers.  In  the  negotiations  that  will 
begin  in  the  year  2000,  U.S.  goals  include  increasing  the  num- 
ber of  country  commitments  in  audiovisual  trade  and  encourag- 
ing broader,  more  liberalizing  commitments.  Some  major 
trading  partners,  such  as  the  European  Union,  have  not  made  a 
commitment  involving  audiovisual  services. 

Important  Factors  Affecting  Future  Growth  of 
the  U.S.  Industry 

Worldwide  demand  lor  U.S.  entertainment  remains  strong  and  is 
likely  to  grow  in  the  long  run.  Sales  of  U.S.  entertainment  both 
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domestically  and  abroad  will  depend  in  part,  as  they  always  have, 
on  general  economic  conditions.  In  addition,  sales  will  depend  on 
how  new  technologies  are  used  to  deliver  entertainment  and  the 
barriers,  such  as  weak  intellectual  property  rights  (IPR)  protec- 
tion, that  U.S.  entertainment  encounters  in  foreign  markets.  New 
technologies  include  the  Internet;  satellite  delivery  systems  for 
programming,  especially  Direct  Broadcast  Satellite  (DBS); 
DVD;  and  telephone  company  entry  into  the  markets  for  video 
programming  and  music.  These  technologies  are  expected  to  play 
an  increasingly  large  role  in  the  delivery  of  filmed  entertainment 
and  recorded  music.  Many  industry  observers  believe  that  within 
a  decade,  the  Internet  will  become  a  crucial  method  for  delivering 
filmed  entertainment  and  recorded  music  to  homes.  The  rapid 
growth  of  DBS  appears  likely  to  continue  through  2003. 

Electronic  Commerce 

Internet  distribution  of  entertainment  products  has  grown  sig- 
nificantly, a  trend  that  surely  will  continue,  but  unresolved 
problems,  principally  IPR  protection,  may  delay  its  full  utiliza- 
tion. For  example,  increased  use  of  the  internet  will  depend  on 
meeting  the  needs  of  entertainment  companies  for  IPR  protec- 
tion of  programming  and  recorded  music  and  nondiscrimina- 
tory access  to  the  network  for  all  users.  The  recording  industry 
already  is  facing  unauthorized  distribution  of  recordings 
through  the  use  of  MP3  files.  Aside  from  the  Internet,  trade  bar- 
riers limiting  market  access  for  U.S.  entertainment,  coupled 
with  a  lack  of  IPR  protection,  can  impede  the  growth  of  U.S. 
sales  abroad.  These  trade  barriers  can  include  quotas  on  import- 
ing and  exhibiting  foreign  films,  import  monopolies,  and  film 
censorship.  Despite  these  problems,  the  outlook  for  U.S.  enter- 
tainment abroad  is  good,  with  steady  growth  a  likely  prospect. 


U.S.  industry  Growth  Projections 
for  the  Next  5  Years 

Consumer  expenditures  in  the  United  States  on  movies,  homey  * 
video,  and  recorded  music  will  continue  to  grow  through  2004.fi' 
Spending  by  consumers  totaled  about  $35  billion  in  1997  and  is' 
expected  to  climb  to  more  than  $41  billion  in  2000,  and  $49  bil- 
lion in  2004  in  current  dollars.  Between  1998  and  2000,  the: 
industry  overall  should  grow  12.3  percent;  from  2000  to  2004,' 
growth  is  estimated  at  19  percent.  In  1998,  all  these  subsectors 
of  the  entertainment  industry  improved  on  their  1997  results^ 
(see  Table  32-1).  In  the  case  of  home  video,  the  improvement) 
was  substantial  after  a  lackluster  year  in  1997.  One  question  is. 
whether  these  subsectors  will  continue  to  have  such  successful 
results  through  2004.  Another  is  whether  growth  projections  for'  • 
industry  revenues  will  translate  into  high  profitability.  Fori 
example,  the  film  industry  continues  to  struggle  with  control-' 
ling  costs,  and  the  home  video  industry  may  face  significant 
competition  from  other  means  of  delivering  entertainment  (see  i 
Table  32-1).  i 


Global  Market  Prospects  | 

The  Bureau  of  Economic  Analysis  (BEA)  of  the  U.S.  Depart-( 
ment  of  Commerce  collects  official  data  on  U.S.  trade  in  film. 
Those  data  include  recordings  of  film  and  television  program- 
ming as  well  as  home  video.  After  1987,  total  sales  of  fiiinedjl 
entertainment  to  foreign  buyers  increased  from  $3.73  billion  tc^i  > 
about  $17  billion  in  1997,  with  some  ups  and  downs  along  the. 
way.  For  at  least  the  next  5  years,  similar  growth  probably  will; 
continue,  with  neither  sharp  increases  nor  large  declines. 

According  to  the  BEA,  U.S.  revenues  from  exports  of  filn 
and  television  tape  rentals  totaled  roughly  $.5  billion  in  1996  anc;\ 


TABLE  32-1:    Trends  and  Forecasts  in  Selected  Entertainment  Industries 

(billions  of  dollars  except  as  noted) 


Percent  Change 

1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999'' 

2000' 

97-98 

98-99 

99-00 

96-00-1 

Box  office  receipts" 

4.9 

5.2 

5.4 

5.5 

5.9 

6.4 

6.9 

7.4 

7.8 

7.8 

7.2 

5.4 

7.2- 

Home  video  rental 
revenues^ 

11.8 

12.8 

14.2 

15.0 

16.2 

16.3 

17.2 

18.0 

18.7 

5.5 

4.7 

4.4 

3.7* 

Recorded  music  sales' 

9.0 

10.0 

12.1 

12  3 

12.5 

12.2 

13.7 

14.6 

15.4 

0.1 

1.6 

10.7 

4.4 

Employment  (thousands) 
Theaters 

Production  services 
Videotape  rental 

110.2 
148.8 
127.1 

110.6 
152.7 
132.4 

113.4 
169.6 
138.8 

118.7 
200.7 
146.1 

123.9 
222.5 
155.1 

131.8 
233.4 
162.9 

133.5 
240.2 
171.9 

1.3 
2,9 
5.5 

ie  IT 


'  Estimate. 
'  Forecast. 

'  Compound  annual  growth  rate. 
"  SIC  783,  motion  picture  theaters. 
SIC  7841,  video  rental  stores. 

SIC  3651,  phonograph  records  and  prerecorded  audiotapes  and  disks. 
Source:  Data  on  box  office  receipts  are  from  the  Motion  Picture  Association  of  America  and  cover  1994-1998.  Later  years  are  estimated  by  the  International 
Trade  Administration  (ITA).  Home  video  data  are  from  the  Video  Software  Dealers  Association  and  cover  1992-1996.  Estimates  for  later  years  are  by  the  ITA. 
Recorded  music  data  are  from  the  Recording  Industry  Association  of  America  and  cover  1992-1998.  Estimates  for  later  years  are  by  the  ITA.  Employment  data 
are  from  MPAA  and  the  U.S.  Department  of  Commerce. 
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TABLE  32-2:  Trends  &  Forecasts  for  International  Receipts  and  Payments  (Trade)  in  Film  and  Tape  Rentals: 
Sales  by  Foreign  Subsidiaries  of  Motion  Picture  Companies,  Including  Television,  Tape,  and  Film 

(billions  of  dollars;  percent) 


Percent  Change 


1992  1993  1994  1995  1996  1997'  1998'  1999''  aOOO'  97-98  98-99  99-00  96-00' 

Cross-border  sales 

U.S.  receipts                           2.6  3.3  4.4  4.8  5.0  6.2  6.9  7.6  8.2  11.3  10.1  7.9  13.2 

U.S.  payments                         0.1  0.1  .23  .23           .25  .25  .25  .27  .29  0.0           8.0  7.4  3.8 

Sales  by  foreign  subsidiaries 

U.S.  receipts                           5.5  5.9  6.6  7.5  9.6  10.6  11.6  12.6  13.6  9.4           8.6  7.3  9  1 

U.S.  payments                         7.3  6.9  7.7  8.5  9.0'  9.5  9.9  10.2  10  6  4.2           3.0  3.9  4.2 


'  Estimate. 
'  Forecast. 

'  Compound  annual  growth  rate. 
Estimated  by  ITA. 

Source:  Data  are  from  the  BEA  survey  published  in  the  Survey  of  Current  Business  every  September.  Data  are  available  through  1997  for  cross-border  sales  and 
through  1996  for  sales  by  subsidiaries.  All  other  figures  are  estimates  by  the  International  Trade  Administration;  U.S.  payments  under  "Sales  by  foreign  sub- 
sidiaries" includes  sales  in  the  United  States  by  film  companies  that  are  subsidiaries  of  foreign  companies. 


I  $6.2  billion  in  1997.  That  figure  is  expected  to  rise  to  $8.2  billion 
by  the  year  2()()()  and  $10.6  billion  by  2004.  Foreign  affiliates  of 
the  major  U.S.  film  companies  play  a  crucial  role  in  distributing 
American  films  abroad.  BEA  data  show  that  in  1996.  foreign 
affiliates  of  U.S.  companies  sold  $9.6  billion  worth  of  rights  to 
motion  pictures,  including  television,  tape,  and  film.  Those  sales 
are  expected  to  ri.se  to  $13.6  billion  in  2000  and  $17. .S  billion  in 
2003.  BEA  data  include  revenues  from  home  video  but  do  not 
identify  them  separately  (see  Table  32-2). 

MOTION  PICTURES 


The  motion  picture  subsector  includes  motion  picture  and 
videotape  proSuction  (SIC  7812),  motion  picture  and  video- 
cassette  tape  distribution  (SIC  7822),  and  motion  picture 
theaters  (SIC  783). 

Although  the  film  industry  continued  to  realize  substantial 
revenues  in  1998,  costs  continued  to  grow  and  put  pressure  on 
profits.  Thus,  for  several  months  the  industry  emphasized 
reducing  costs  at  all  levels  of  production  and  distribution.  The 
results  of  those  cost  reduction  efforts  may  be  starting  to 
improve  profitability.  Thus,  according  to  the  Motion  Picture 
Association  of  America  (MPAA),  the  average  cost  to  its  mem- 
bers of  producing  a  motion  picture  declined  1.4  percent  from 
$53.4  million  in  1997  to  $52.7  million  in  1998,  the  first 
decline  since  1991.  However,  that  decline  followed  an 
increase  of  34  percent  from  1996  to  1997,  the  highest  year-to- 
year  increase  since  1980  (the  earliest  year  for  which  data  are 
available).  The  number  of  new  film  releases  by  MPAA  mem- 
ber companies  remained  stable  at  221  in  1998  compared  with 
219  in  1997.  This  minor  year-to-year  change  may  indicate 
[growing  caution  in  approving  large  new  filmmaking  projects, 
lin  part  to  reduce  costs.  However,  releases  by  all  U.S.  compa- 
itnies,  including  independent  film  companies,  rose  from  461  in 
'  '!l997  to  490  in  1998,  an  increase  of  6.3  percent.  Thus,  the  usu- 
ally smaller  independent  film  companies,  which  rely  less  on 


well-known  and  highly  paid  stars,  may  be  affected  less  by 
these  trends,  although  they  face  many  problems  from  the 
major  studios"  marketing  muscle. 

The  cost  of  distributing  films,  which  often  is  handled  by  film 
production  companies  or  their  subsidiaries,  has  been  one  of  the 
more  difficult  expenses  to  reduce.  Thus,  for  MPAA  members, 
the  average  costs  of  printing  (making  prints  of  films)  and  adver- 
tising for  new  releases  have  risen  every  year  since  1986. 
According  to  the  MPAA.  the  combined  average  costs  per  film 
of  printing  and  advertising  for  its  member  companies  in  1998 
were  $25.3  million,  up  1 3.5  percent  from  $22.3  million  in  1997; 
even  the  13.5  percent  increase  was  higher  than  the  12.2  percent 
increase  from  1996  to  1997.  Advertising  costs  have  increased 
faster  than  have  printing  costs. 

Theatrical  exhibition  of  films  remains  the  principal  method 
for  introducing  new  movies  to  the  public.  For  the  last  3  years, 
box  office  receipts  have  shown  sizable  growth,  while  the 
growth  in  admissions  has  been  somewhat  lower.  Specifically, 
box  office  receipts  increased  9. 1  percent  in  1998  to  $6.9  billion 
and  are  expected  to  reach  $7.4  billion  in  1999  and  $9.4  billion 
in  2004.  Admissions  increased  from  1.39  billion  in  1997  to  1.48 
billion  in  1998,  a  growth  rate  of  6.7  percent.  After  1992,  admis- 
sions increased  in  every  year  except  1995.  However,  the  earn- 
ings of  film  companies  from  theatrical  exhibition  as  a 
percentage  of  total  revenues  probably  will  continue  their  slow 
decline.  Total  revenues  consist  of  box  office,  videocassette,  and 
television  revenues  (see  Table  32-2) 

The  steady  increase  in  the  number  of  U.S.  movie  screens  is  a 
sign  that  the  exhibition  industry  has  been  profitable  for  both 
film  companies  and  exhibitors.  According  to  the  MPAA.  the 
total  number  of  screens  (indoor  and  outdoor)  was  34.186  in 
1998,  up  8  percent  from  1997.  This  percentage  increase  was 
slower  than  it  had  been  in  preceding  years  but  maintained  the 
trend  of  slight  annual  increases  every  year  since  1990.  Smaller 
increases  are  likely  over  the  next  few  years.  As  a  result  of 
growth  in  multiplex  theaters,  the  number  of  screens  is  five  to  six 
times  the  number  of  sites.  Generally,  owners  of  film  rights  and 
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exhibitors  divide  box  office  receipts  roughly  in  half,  with  the 
owners"  sliare  referred  to  as  tlhn  rentals. 

The  need  to  reduce  the  costs  of  tllm  production  and  distribu- 
tion may  be  contributing  to  another  trend  that  affects  much  of 
the  U.S.  tllm  industry:  the  movement  of  lllm  and  TV  production 
from  the  United  States  lo  foreign  countries,  especially  Canada. 
Both  the  favorable  Canadian  exchange  rate  and  provincial  gov- 
ernment incentives  for  film  production  have  contributed  to  this 
trend.  California  in  particular  has  been  considering  legislation 
intended  to  bring  production  back. 

International 

U.S.  movies  continue  to  dominate  international  trade  in  motion 
pictures,  including  film  rentals  (a  percentage  of  box  office 
receipts),  videocassette  rentals  and  sales,  and  sales  of  television 
rights  (including  pay  television). 

In  many  country  markets,  theatrical  exhibition  appears  to  have 
stabilized  after  declining  for  a  number  of  years.  As  in  the  United 
States,  other  methods  of  exhibition,  such  as  videocassettes  and 
cable,  have  grown.  In  many  regions,  year-to-year  results  do  not  fit 
easily  into  long-term  trends.  Recently,  however,  some  foreign 
markets  have  shown  increases  in  film  production,  box  office 
receipts,  or  admissions.  For  example,  Vi/nV/v  reported  that  in  IWS 
France  had  a  record  170  million  theater  admissions  but  French 
films  fell  to  an  all  time  low  of  .^0  percent  of  box  office  receipts.  In 
Latin  America,  box  office  receipts  rose  abiuit  20  percent,  reaching 
close  to  $X()()  million,  thanks  to  new  multiplex  theaters  and  .sev- 
eral blockbuster  films.  Tiiiinic  was  a  major  blockbuster  in  many 
countries,  contributing  .S  or  10  percent  of  total  box  office  receipts. 
It  has  long  been  true  that  as  U.S.  films  acquire  a  share  of  foreign 
box  office  receipts  equal  to  or  higher  than  that  of  domestic  films, 
protectionist  sentiment  is  likely  to  grow. 

Official  data  from  the  BEA  for  tllm  rentals  from  theatrical 
exhibition  are  unavailable.  The  American  Film  Marketing 
Association  (AFMA)  publishes  figures  on  behalf  of  its  140 
members.  The  AFMA  reported  that  its  members  earned  $705 
million  from  foreign  tllm  rentals  in  1998,  up  25  percent  from 
$565  million  in  1997.  Theatrical  earnings  in  1998  accounted  for 
about  31  percent  of  AFMA  members"  total  foreign  revenues  of 
$2.3  billion.  The  MPAA  has  concluded  that  in  1997  total  rev- 
enues of  U.S.  film  companies  from  foreign  theatrical  exhibition 
of  U.S.  films  were  about  $3  billion. 

MUSIC 


The  music  subsector  includes  manufacturers  of  phonograph 
records  and  prerecorded  audiotapes  and  disks  (SIC  3652). 

Sales  of  prerecorded  music  in  all  formats — CDs.  cassettes, 
vinyl  records,  singles,  and  music  videos — were  $13.7  billion  in 
1998,  according  to  the  Recording  Industry  Association  of 
America  (RIAA).  That  figure  represents  an  increa.se  of  12.1 
percent  over  sales  of  $12.2  billion  in  1997.  This  increase  in 
manufacturers"  dollar  value — manufacturers'  recommended  list 
price  for  recordings — was  welcome  news  for  the  industry  after 
it  had  registered  a  2.4  percent  decline  from  1996  to  1997.  In 


addition,  unit  sales  of  I.l  billion  in  1998  also  showed  an  , 
increase  of  5.7  percent  from  1997  (see  Table  32-2).  \ 
Sales  growth  in  1998  represented  the  first  instance  of  a! 
healthy  year-to-year  increase  in  record  sales  since  1994,  when  < 
revenues  surpassed  $12  billion  for  the  first  time.  The  RIAA  1 
offers  several  reasons  for  the  improvement  in  record  sales  in 
1998:  the  "continued  diversity  of  recordings,  hit  product  releases 
spread  throughout  the  year,  a  hot  fourth  quarter,  and  increased  <  >; 
consumer  demand  for  full-length  CDs.""  The  industry  also  noted 
that  retailers  have  become  more  effective  in  managing  invento- .  i 
ries.  Indeed,  1998  retail  sales,  referred  to  as  total  retail  value  by  t 
the  RIAA,  increased  to  $12.2  billion  from  $10.8  billion  in  1997.'  i 
The  percentage  increase  in  total  retail  value  of  12.8  percent 'j 
exceeded  the  growth  rate  of  the  industry  as  a  whole.  j 

Electronic  Commerce  I 

The  Internet  is  playing  an  increasingly  important  role  in  making  j 
recorded  music  available  to  consumers.  Sales  of  recorded  music  i 
over  the  Internet  are  expected  to  grow  very  fast,  increasing  from 
about  $200  million  in  1998  to  about  $2.5  billion  in  2003.  These  .! 
sales  take  two  forms.  The  first  is  sales  of  CDs  or  cassettes'  * 
t)rdered  over  the  Internet.  Record  companies  as  well  as  retailers  iij 
and  other  distributors  have  Web  sites  where  the  public  can  orden  q 
and  pay  for  CDs  and  other  recorded  music.  The  second  is  the  i 
downloading  of  music  over  the  Internet  to  tiles  on  a  buyer's  i  ] 
computer.  This  method  permits  a  customer  lo  select  music  and  : 
create  a  customized  CD  or  receive  music  in  a  digital  format  on 
a  computer  disk.  There  is  a  trend  for  record  companies  to  posi-;  :| 
tion  themselves,  in  part  through  acquisitions,  to  compete  for'  i 
Internet  sales.  Independent,  or  smaller,  music  companies  tendr 
to  see  the  Internet  as  a  means  to  improve  their  ability  to  com-  i  i 
pete  with  the  major  record  companies  in  marketing  recordings,  i 
The  recording  industry  views  Internet  piracy  as  a  serious"  1 
threat.  The  primary  threat  is  from  MP3  technology,  which  per-;  i 
mits  the  posting  of  computer  files  of  music,  known  as  MP31 'j 
files,  at  Web  sites;  other  Web  users  then  can  access  and  down-a  f 
load  those  files  onto  their  computers  at  no  cost.  The  MP3  filesf  I 
can  be  played  on  the  computer  or  other  audio  devices  designed  ;l 
to  play  them.  Under  current  conditions,  these  steps  can  be  i 
accomplished  without  the  payment  of  copyright  royalties.  It  isi-ij' 
noteworthy  that  "MP3'"  is  among  the  most  common  search  !  f 
terms  used  on  Internet  search  engines.  The  RIAA  views  thei  - 
potential  harm  to  copyright  owners  from  infringement  on  the  ' 
Internet  as  "exponentially  greater"  than  that  from  traditional 
piracy.  To  cope  with  the  situation,  the  RIAA  and  several  tech- 
nology companies  announced  the  "Secure  Digital  Music  Initia- 
tive"" (SDMI),  which  will  attempt  to  develop  a  secure  music 
format  that  would  include  an  open  architecture  to  provide^ 
access  to  recorded  music,  ensure  interoperability  among  digital 
products  and  services,  and  provide  copyright  protection.  In. 
June  1999,  over  100  companies  agreed  to  specifications  for  aj  i 
portable  device  for  digital  music,  the  first  step  in  the  SDMI 
process. 

In  1998,  CDs  accounted  for  approximately  $1  1 .4  billion,  or 
83  percent,  of  all  recorded  music  sales,  a  figure  that  has 
increased  steadily  over  the  last  10  years.  However,  the  domi- 
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naiit  position  ot'Cl^s  looks  less  secure  than  it  did  in  recent  years 
because  of  the  rapid  growth  in  the  use  of  the  Internet  to  distrib- 
ute music  through  downloadable  files,  as  was  described  above. 
Some  industry  observers  believe  that  high-speed  internet  con- 
nections tor  downloading  music  will  largely  replace  the  CD. 

For  the  second  consecutive  year,  the  RIAA  reported  a  con- 
tinuing trend  toward  increased  recorded  music  purchases  by 
older  consumers.  Thus,  in  1998,  consumers  35  years  old  and 
older  accomited  tor  39  percent  of  purchases.  T^urchases  by 
young  consumers,  long  crucial  to  the  industry's  success, 
accounted  for  a  lower  percentage  of  total  purchases  in  1998  (28 
percent)  than  they  did  in  the  two  preceding  years  (32.2  percent 
in  1996). 

International 

Two  important  international  trends  in  recorded  music  are  the 
increasing  globalization  of  recorded  music  and  the  growing  role 
of  the  Internet  in  the  distribution  and  consumption  of  music. 
U.S.  music  has  long  been  successful  internationally.  A  recent 
I  trend  is  that  the  music  of  other  countries  has  been  successful  in 
international  markets.  Thus,  large  record  companies  have  been 
willing  to  promote  pop  artists  from  southern  Asia  and  else- 
where, some  of  whom  have  scored  major  successes  in  (he 
United  States. 

By  empowering  the  consumer  to  download  music  into  MP3 
files  onto  a  computer  and  make  CDs,  the  Internet  is  likely  to 
contribute  to  the  globalization  of  the  industry.  The  new  technol- 
ogy will  permit  a  consumer  abroad  to  access  U.S.  music,  down- 
load the  desired  music,  and  bypass  local  record  stores.  In  many 
cases  the  price  of  the  downloaded  music  compared  with  that  of 
the  locally  sold  CD  may  determine  the  consumer's  decision. 
Industry's  receptivity  to  Internet  marketing,  however,  will 
depend  on  IPR  protection  for  recordings. 

.  Another  recent  trend  is  the  increasing  success  of  recordings 
of  local  music  in  competing  with  foreign,  primarily  11. S., 
music.  Local  groups  may  benefit  from  two  phenomena:  Current 
styles  that  are  popular  in  the  United  States  have  not  gained  wide 
acceptance  abroad,  and  local  groups  have  attracted  increased 
'Consumer  attention  in  their  own  countries. 

Despite  these  trends  and  concerns,  the  volume  of  worldwide 
•sales  of  recorded  music  increased  3  percent  in  1998  to  reach 
"  $38.7  billion,  according  to  the  International  Federation  of  the 
Phonographic  Industry  (IFPI),  an  international  trade  associa- 
tion based  in  London.  World  sales  in  1997  were  $38.1  billion. 
Sales  growth  over  several  years  remains  impressive,  with  1998 
sales  representing  an  increase  of  46.6  percent  from  199!  sales 
of  $26.4  billion.  The  United  States  remains  the  world's  largest 
country  market,  with  24.1  percent  of  the  world  market  in  1998. 

Determining  U.S.  sales  of  music  overseas  is  difficult,  in  part 
because,  according  to  the  RIAA  and  the  IFPI,  most  major 
record  companies  use  licensing  agreements  with  foreign  manu- 
tacturers  to  serve  foreign  markets.  With  this  type  of  agreement. 
\ery  little,  if  any,  merchandise  crosses  a  border,  as  opposed  to 
ccorded  music  shipped  in  merchandise  trade.  Sales  of  music 
Jownloaded  over  the  Internet  will  further  complicate  the  deter- 
nination  of  foreign  sales. 


The  U.S.  government  reports  trade  in  recorded  music  under 
"records,  tapes,  and  other  recorded  media  for  sound  or  other 
similarly  recorded  phenomena."  Despite  the  more  detailed  prod- 
uct descriptions  used  since  1996  and  further  refinements  in  1998 
that  allow  better  identification  of  exports  of  recorded  music, 
uncertainty  remains  in  regard  to  the  volume  of  U.S.  exports  of 
recorded  music.  In  any  ca.se,  U.S.  government  data  indicate  that 
total  exports  of  recorded  music  were  $314  million  in  1998.  a 
decline  of  \5  percent  from  $369.3  million  in  1997.  The  1998 
data  also  indicate  a  U.S.  trade  deficit  of  about  $111.1  million, 
whereas  the  data  for  1997  show  a  surplus  of  $85.4  million. 

These  numbers  give  an  incomplete  picture  of  U.S.  trade  in 
recorded  music,  primarily  because  they  do  not  include  fl.S. 
receipts  from  licensing  agreements  with  foreign  record  compa- 
nies. U.S.  licensing  receipts  from  recorded  music  are  certain  to  be 
large  because  many  U.S.  record  companies  sell  to  foreign  mar- 
kets by  enlering  into  license  agreements  with  local  companies, 
which  then  produce  recorded  music  to  meet  demand  in  the  local 
market.  An  additional  problem  is  the  valuation  of  recorded  music 
shipments  according  to  their  wholesale  value  rather  than  retail 
value.  Most  industry  observers  believe  that  the  percentage  of  total 
foreign  recorded  music  revenues  from  licensing  agreements  is 
high,  although  the  exact  figure  is  unknown.  Based  on  U.S. 
domestic  sales  in  1998  of  about  $13.7  billion,  total  sales  of  music 
worldwide  of  $38.7  billion,  and  the  assumption  that  U.S.  music 
accounts  for  about  50  percent  of  all  sales  worldwide,  foreign 
sales  of  U.S.  music  amounted  to  approximately  $5.7  billion. 

VIDEOCASSETTES 


The  videocassette  subsector  includes  videocassette  rental  (SIC 
7841)  and  recorded  and  prerecorded  tape  stores  (SIC  5735). 
Establishments  that  sell  videotapes  are  more  diverse  than 
those  which  rent  tapes  and  therefore  fall  under  the  SIC  of  the 
establishment's  primary  business,  such  as  department 
stores,  variety  stores,  grocery  stores,  and  the  like. 

The  retail  videocassette  industry  consists  of  both  the  rental 
and  the  sale  of  videocassette  tapes,  and  the  revenue  of  the  U.S. 
videocassette  market  includes  both  rental  and  retail  sales  figures. 
Results  for  the  retail  home  video  industry  over  the  last  3  years 
indicate  that  the  industry  has  considerable  resilience  but  is 
nonetheless  a  mature  industry  that  is  unlikely  to  return  to  double- 
digit  growth  in  the  future.  However,  the  DVD  ofters  the  retail 
home  video  industry  an  opportunity  for  diversification  and 
renewal.  After  earning  revenues  of  about  $16.3  billion  in  1997,  a 
modest  increase  over  the  1996  results,  the  home  video  industry 
recovered  in  1998  with  a  5.5  percent  increase  in  sales  and  rentals 
to  reach  $17.2  billion.  The  largest  increase  was  in  the  sell- 
through  market  (sales  of  videos),  where  sales,  including  those  of 
videocassettes  and  DVDs,  increased  9  7  percent,  growing  from 
$7.4  billion  in  1997  to  $8. 1  billion  in  1998.  Over  the  last  2  years, 
the  size  of  the  sell-through  market  has  equaled  that  of  the  rental 
market.  Among  industry  commentators,  it  is  commonplace  to 
assert  that  the  video  business  is  hit-driven,  and  the  popularity  of 
the  blockbuster  hit  Titanic  contributed  to  the  growth  in  sell- 
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through  business.  For  1999  and  2()()(),  the  International  Trade 
Administration  (ITA)  estimates  that  home  video  revenues  will 
reach  $18.7  billion  and  $19.4  billion,  respectively. 

Flat  1997  revenues  at  retail  video  outlets  may  have  resulted 
in  part  from  insufficient  rental  copies  of  hit  videos  on  store 
shelves  or,  in  industry  parlance,  lack  of  "copy  depth."  To  remedy 
this  problem  while  limiting  costs,  video  retailers  conceived  a 
plan  for  "revenue  sharing."  Lfnder  this  plan,  which  first  was 
employed  by  independent  retailers  to  increase  the  availability  of 
titles  to  consumers,  the  video  retailer  pays  the  video  supplier  up 
front  much  less  than  the  full  purchase  price  and  then  pays  the 
rest  of  the  price  from  rental  revenues.  This  system  is  profitable 
for  both  the  retailer  and  the  studio.  On  the  one  hand,  the  retailer 
at  first  pays  much  less  than  full  price  for  a  "to  be  rented"  video, 
diminishing  the  costs  and  problems  associated  with  box  office 
failure  and  copy  depth.  On  the  other  hand,  the  studios  benefit  as 
they  receive  a  prorated  payback  that  is  based  on  the  success  of 
rental  videos.  Major  players  in  the  videocassette  industry  have 
begun  to  embrace  revenue  sharing  to  expand  the  availability  of 
videocassettes  in  the  rental  industry  and  efficiency  in  the  sell- 
through  video  market.  This  program,  which  was  employed  in 
the  past  primarily  by  independent  and  specialty  retailers,  has 
been  undertaken  by  Blockbuster  Video/Viacom,  Inc.  it  also  has 
led  to  tension  between  the  independents  and  the  large  video 
retailers  because  of  the  independents'  conviction  that  the  large 
retailers  have  gained  concessions  from  video  suppliers  that  the 
smaller  retailers  cannot  get. 

Although  sales  of  home  videos  and  VCRs  rose  in  1998.  se\- 
eral  problems  remain  that  are  inhibiting  the  growth  of  tiie  retail 
videocassette  industry.  The  first  is  competition  from  DBS. 
which  employs  small  satellite  systems  to  deliver  multichannel 
digital  broadcasting  directly  to  subscribing  customers.  DBS 
provides  access  to  more  movies  and  broadcasts  than  standard 
cable  does.  Given  the  shorter  time  periods  (called  windows) 
between  the  date  of  a  movie's  release  on  video  and  that  on  pay 
per  view,  DBS  (and  cable)  has  begun  to  make  inroads  in  the 
market  for  videocassette  rentals.  DBS  subscription  rates 
through  program  suppliers  such  as  DirectTV  and  EchoStar 
reached  about  10  million  in  1998.  DBS  Digest  indicates  that 
those  sales  represented  strong  consumer  interest  in  the  industry 
and  that  subscriptions  would  continue  to  rise  in  1999. 

Another  issue  facing  the  retail  videocassette  industry  is 
DVD.  This  industry  poses  a  threat  to  videocassettes,  since 
DVDs  provide  better  picture  and  .sound  quality  and  versatility, 
often  for  a  lower  price  than  that  of  a  standard  videocassette. 
According  to  DVD  Wire.  DVD  player  sales  were  expected  to 
increase  over  263  percent  from  1998  to  1999.  reaching  more 
than  I  million  players,  in  response,  over  10  million  DVD 
movies  have  been  sold  in  the  United  States,  with  sales  continu- 
ing to  rise.  However,  this  concept  appears  not  to  be  a  significant 
threat  to  retail  video  stores,  since  those  stores  could  shift  to 
rental  and  sales  of  the  new  format. 

Digital  Video  Express  (DIVX)  is  a  service  closely  related  to 
the  D'VD  home  video  product.  The  DIVX  technology  was 
developed  for  the  purpose  of  competing  with  retail  video  stores. 


The  consumer  rents  a  DIVX  disc  from  a  retailer  and  then, 
through  a  modem  connection  on  the  DWX  player,  receives  48 
hours  of  unlimited  viewing  of  the  movie.  After  that  period  is 
over,  the  consumer  has  the  option  to  purchase  the  right  to  view 
the  movie  for  a  new  period  or  simply  dispose  of  the  disk.  The 
consumer  can  also  pay.  via  modem,  to  receive  unlimited  view- 
ing of  the  recorded  materials.  These  pay-per-view  DVD  discs 
were  slow  to  gain  popularity  with  consumers,  and  production 
and  sales  were  halted  in  late  1999. 

Despite  the  maturity  of  the  rental  home  video  industry  and 
competition  from  DBS,  DVD,  and  cable  television,  the  industry  ' 
seems  to  be  holding  its  own,  with  profitability  assured  for  many 
years  to  come.  Whereas  rentals  of  prerecorded  home  videos 
were  flat  in  1997,  sales  of  tapes  increa.sed.  and  sales  of  VCRs  ■ 
have  continued  to  rise  over  the  past  2  years.  VCR  penetration ' 
into  U.S.  households  remains  on  the  rise,  increasing  from  80.1 
percent  of  television  households  in  1997  to  an  all-time  high  of 
84. 1  percent  in  1998.  This  increase  in  sales  seems  to  be  closely ' 
related  to  eroding  prices  of  VCRs  and  the  increased  availability ' 
of  lower-priced  VCRs. 


International 

The  continued  popularity  of  U.S.  filmed  entertainment  in  for- 
eign markets  appears  to  indicate  that  home  videos  of  U.S.  filmed 
entertainment  also  will  be  popular.  Thus,  revenues  of  U.S.  film  { 
companies  from  foreign  countries  should  continue  to  be  a  strong 
contributor  to  the  total  foreign  revenues  of  those  companies.  The 
MPAA  estimated  that  in  1997  foreign  home  video  revenues  of 
all  U.S.  film  companies  were  $4.4  billion,  or  about  36  percent  ofl  i 
total  foreign  revenues  of  about  $12.3  billion.  That  percentage  is;| 
almost  the  same  as  the  percentage  of  film  companies'  home 
video  revenues  in  the  U.S.  market.  In  addition,  the  AFMA,''" 
which  publishes  the  foreign  revenues  of  its  140  independent  film' 
company  members,  reports  that  in  1998,  AFMA  membersln 
earned  tbreign  revenues  of  $643  million  from  home  video  in  for- '  li  'ft 
eign  countries,  or  28  percent  of  their  total  foreign  revenues.'^  iij  - 
Finally,  Vciriery  reports  that  the  VHS  format  has  not  yet  faced i. ire 
competition  from  the  new  DVD  technolosy.  l|  J'^* 

John  Siegmiind,  U.S.  Department  of  Commerce.  Office  of  Ser-'  I  la. 
vice  Industries,  (202)  482-4781.  August  1999. 


CABLE  TELECOMMUNICATIONS 


The  cable  telecommunications  subsector  (SIC  48)  includesi  ;p^j| 
cable  system  operators  that  transmit  programming  over 
their  systems  to  cable  subscribers. 

Cable  television  is  a  delivery  system  that  provides  from  30  to 
several  hundred  channels  of  video  programming  to  subscribersi 
through  a  coaxial  cable  or  optical  fiber  network  connected  to.|  t  * 
the  subscriber's  television  set.  For  a  monthly  fee.  subscribers! 
receive  basic  cable  service  and  have  the  option  to  subscribe  to, 
additional  channels  of  video  programming,  audio,  and  otheri 
services  for  extra  monthly  fees. 
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Unlike  broadcast  (cicvision  stations,  cable  system  operators 
derive  most  of  their  revenues  from  monthly  subscriber  fees.  In 
addition  to  recuning  subscriber  programming  revenues,  cablers 
get  revenues  from  installation  charges,  sales  of  pay-per-view 
movies  and  events,  set-top  converter  rentals,  remote  control 
sales  and  rentals,  advertising,  and  carriage  fees  from  home 
shopping  channels  and  other,  including  advertorial  and 
infomercial,  presenters. 

In  recent  years,  the  industry  has  upgraded  the  technological 
capabilities  of  its  broadband  network  so  that  in  addition  to  the 
services  outlined  above,  cablers  offer  new  services  such  as  dig- 
iial  video,  high-speed  Internet  access,  local  and  long-distance 
telephone  service,  and  commercial  competitive  local  exchange 
carrier  operations.  High-defmition  television,  video  on  demand, 
and  E-commerce  are  among  the  newest  offerings. 

Total  revenues  for  U.S.  cable  system  operators,  including 
subscription  fees,  advertising,  new  services,  and  other  fees  and 
charges,  are  expected  to  increase  nearly  15  percent  in  the  year 
2000  after  an  estimated  14  percent  rise  in  1999.  The  average 
[annual  rate  of  gain  through  2004  is  projected  at  over  15.4  per- 
cent (see  Table  32-3).  Those  gains  reflect  several  positive  fac- 
tors, including  explosive  growth  in  new  broadband  services;  an 
increase  in  the  number  of  subscribers;  price  inflation;  growth  in 
demand  for  higher-priced  programming  packages,  including 
digital  services;  and  strong  advertising  revenues. 

Although  cable  television  is  a  relatively  mature  industry,  it 
continues  to  experience  moderate  growth  in  the  number  of  sub- 
scribers, largely  because  of  gains  in  hou.sehold  formation  but 
also  as  a  result  of  gams  in  household  penetration.  The  number 
of  U.S.  cable  subscribers  should  grow  roughly  2.2  percent  in 
the  year  2000,  followed  by  increases  in  the  narrow  range  of  1 .9 
percent  to  2.9  percent  in  each  year  through  2004.  The  average 
annual  rate  of  growth  in  the  5  years  through  2004  should  be 
iroughly  2.2  percei^t. 

These  gains  continue  in  spite  of  explosive  growth  in  DBS 
service.  The  inroads  of  DBS  into  cable's  market  thus  far  have 
been  relatively  minor.  DBS  systems  provide  sharper,  clearer 
ipictures  than  dt)es  cable  and  also  provide  more  programming 
choices.  Both  factors  are  becoming  less  advantageous  with  the 
cable  industry's  current  roll-out  of  digital  broadband  capabili- 
ties. Beginning  in  1998,  cable  began  to  make  a  significant  start 
in  upgrading  to  digital  system  delivery,  which  provides  excep- 
ional  picture  quality  and  superior  channel  capacity.  DBS  has 


several  shortcomings  relative  to  cable,  including  cost.  Although 
prices  continue  to  drop,  the  customer  bears  the  cost  of  the  DBS 
dish  and  its  installation  and  maintenance.  With  cable,  equip- 
ment costs  and  maintenance  are  borne  by  the  cable  system 
operator.  In  most  markets,  DBS  subscribers  cannot  receive 
locally  originated  ovei-the-air  broadcast  signals  but  must  put  up 
a  rabbit-ear  antenna  or  subscribe  to  cable  to  receive  the  local 
channels.  That  explains  why  roughly  one-fourth  of  DBS  sub- 
scribers also  subscribe  to  cable.  DBS  reception  is  limited  to  one 
television  .set  per  household  unless  there  is  a  special  hookup  for 
a  second  set.  More  than  two  television  sets  require  additional 
DBS  dishes.  Furthermore,  without  another  special  hookup,  all 
the  .sets  in  a  DBS  household  must  be  tuned  to  the  same  program. 
Cable  systems  do  not  have  those  limitations.  In  addition.  DBS 
reception  can  be  lost  or  disturbed  in  bad  weather.  In  November 
1999,  the  House  passed  a  satellite  television  bill  that  will  allow 
customers  to  receive  local  channels.  The  measure,  which  prob- 
ably will  gain  senatorial  and  presidential  approval  eventually,  is 
aimed  at  putting  DBS  on  a  more  equal  footing  with  cable.  It  is 
doubtful  whether  the  eased  restrictions  will  have  much  of  an 
impact  on  cable  subscriber  growth,  largely  because  DBS  opera- 
lors  plan  to  tack  another  $5  to  $6  or  more  on  to  subscribers" 
monthly  bills.  DBS  will  still  have  drawbacks  relative  to  cable. 

In  addition  to  sustained  subscriber  growth,  cable  is  benefiting 
from  rising  rates  charged  for  service.  Passed  in  1992.  the  Cable 
Television  Consumer  Protection  and  Competition  Act  reim- 
posed  rate  regulation  on  the  industry  and  forced  some  operators 
to  lower  their  rates  for  basic  service  packages  such  as  equipment 
rental  and  installation.  Then  the  Telecommunications  Act  of 
1996  put  in  place  a  regulatory  framework  in  which  cablers  have 
been  allowed  to  raise  rates  for  various  services,  depending  on  a 
number  of  factors.  Because  of  the  politically  sensitive  nature  of 
cable  charges,  few  operators  have  taken  full  advantage  of  the 
increases  allowed  by  the  Federal  Communications  Commission 
(FCC).  Nevertheless,  rate  hikes  have  been  generous  in  compari- 
son to  inflation,  averaging  an  estimated  6.5  percent  in  each  of 
the  4  years  through  1990.  (Those  rates  actually  declined  in  1994, 
reflecting  the  impact  of  the  1992  act.)  Average  price  hikes  of  6  to 
7  percent  through  2004  are  expected  in  spite  of  the  phasing  out 
of  the  regulatory  guidelines  and  ceilings. 

Although  cablers  are  spending  heavily  to  upgrade  their  systems 
and  program  offerings,  escalating  programming  costs  are  also  a 
major  driver  ot  the  rising  rates  to  subscribers.  Not  only  are  cablers 


TABLE  32-3:    Cable  Television  Trends  and  Forecasts 

!  billions  of  dollars  except  as  noted) 


1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

;able  Subscribers  (millions) 

61.5 

63.1 

65.0 

67.0 

68.4 

69.9 

71.1 

72.7 

74.8 

76.2 

iasic  subscription  revenues 

15.2 

17.0 

18.4 

20.3 

22.5 

24.7 

27.8 

30.5 

34.1 

37.4 

Advertising  revenues 

5.1 

6.4 

7.5 

9.1 

11.8 

15.0 

18.0 

2  1.6 

25.5 

32.1 

)ther  revenues 

9.1 

9.9 

11.1 

12.6 

14.2 

16.7 

19.4 

22.7 

26.8 

31.2 

"otal  cable  revenues 

29.4 

33.3 

37 

42 

48.5 

56.4 

65.2 

74.8 

86.4 

100.7 

'Ource:  S&P  estimates  and  forecasts  based  on  data  from  A.C.  Nielsen,  CableVision,  and  Broadcasting  &  Cable. 
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adding  channels  each  year,  cable  program  suppliers  are  hiking  their 
fees  substantially.  Many  of  the  programming  cost  increases  are  jus- 
tified by  higher  spending  to  acquire  sports,  news,  original  and  first- 
run  movies,  and  other  programming.  Cable's  enhanced  program 
offerings  draw  new  subscribers  and  draw  existing  subscribers  to 
the  more  expensive  programming  packages. 

Cablers'  advertising  revenues  continue  to  grow  rapidly,  out- 
pacing the  growth  rate  of  both  television  and  radio.  U.S.  cable 
advertising  revenues  are  expected  to  advance  roughly  22  percent 
on  average  each  year  through  2004  (see  Table  .^2-3)  and  27  per- 
cent in  2000.  (Roughly  one-third  of  advertising  revenues  on  cable 
accrues  directly  to  cable  system  operators  from  sources  such  as 
infomercials  and  advertisements  sold  on  some  syndicated  pro- 
grams; roughly  two-thirds  of  the  advertising  revenue  goes  into 
the  coffers  of  cable  networks  such  as  American  Movie  Classics 
and  Nickelodeon  for  advertisements  sold  on  their  programs.) 
Special  marketing  and  promotions  related  to  the  new  millennium 
have  boosted  advertising  in  1999  and  2000.  The  Summer 
Olympics  in  20(X)  and  2004  and  the  Winter  Olympics  in  2002 
also  will  provide  a  boost  to  cable  advertising  in  those  years. 

William  H.  Donald,  Standard  &  Poor's.  (212)  208-SI,S3, 
November  1999. 


SATELLITE  AND  WIRELESS  TECHNOLOGY 

The  sky  appears  to  be  the  limit  for  satellite  and  wireless  tech- 
nology in  the  new  millennium.  DBS  companies  are  gaining 
strength  by  bypassing  ground-based  lines  and  beaming  their 
signals  directly  into  consumers'  homes.  Direct-to-home  (DTH) 
companies  currently  employ  DBS,  DISH,  SMATV,  and  MMDS 
technologies. 

Ever  since  the  first  18-inch  satellite  dish  was  placed  on  a 
house  roof  in  early  1995,  the  primary  industry  participants  have 


consistently  lowered  the  price  and  stepped  up  their  marketing  ^ 
efforts.  At  the  forefront  of  this  effort  have  been  the  industry  j 
leaders  GM  Hughes  (with  its  DIRECTV  service)  and  EchoStar  \ 
Communications  (with  the  DISH  Netv/ork).  Dish  prices  have  ] 
plunged  from  their  initial  $1  .OOO-plus  price  tag  to  become  quite  i 
reasonable  (generally  priced  from  $149  to  $239)  with  some  pre-  1 
paid  programming.  Installation  initially  was  a  big  issue  but  has  i 
become  an  add-in,  with  personal  installation  kits  included  with  = 
systems  (professional  installation  usually  costs  between  $49,  ji 
and  $99).  With  the  price  of  the  hardware  becoming  less  of  an  i|. 
issue,  operators  have  been  focusing  on  adding  channels  (some  '  t 
systems  offer  more  than  200  channels)  and  leveraging  digital  ; 
audio  and  video  capabilities.  These  companies  are  poised  to  ,  I 
offer  one-way  Internet  access,  with  two-way  service  being  at  i 
least  a  couple  of  years  away.  i 

DBS  operators  are  projected  to  produce  annual  subscriber ;  i  i 
growth  of  17  percent  in  the  6  years  through  2005  (Table  32-4).  i 
Projected  subscriber  additions  of  about  36  percent  in  1999  will , 
be  tempered  by  about  7.5  percent  growth  in  2005.  industry  rev-r,  j  ij 
enues  during  that  time  period  should  expand  about  15  percent^;)  , 
on  average.  Companies  initially  lost  money  on  the  cost  of  n 
acquiring  customers  but  are  recouping  much  of  this  loss ,! 
through  the  additional  premium  packages  offered.  The  industry  ji, 
has  risen  from  a  subscriber  base  of  8.7  million  and  revenues  of  -,; 
over  $7  billion  in  1998  to  an  expected  23  million  subscribers  ii  , 
and  $  19  billion  of  revenues  by  2005. 

The  rapid  growth  of  and  impact  on  the  cable  market  by  DBS,]  - 
can  no  longer  be  ignored.  The  growth  rate  for  cable  subscrip-.M  r 
tions  has  declined  to  a  2  percent  per  year  pace,  with  this  sector's  ; 
market  share  and  growth  prospects  viewed  as  possibly  passings 
the  mature  phase  and  heading  for  the  decline  stage.  DBS  sys-iajfj 
terns,  with  their  digitally  enhanced  clear  picture  and  sound,! 
have  become  not  only  a  viable  complement  to  cable  but  also  itsl 
potential  replacement.  With  AT&T  entering  the  cable  market  in: 
recent  months,  this  slide  will  be  slowed  somewhat  by  the' 


TABLE  32-4:    Satellite  and  Wireless  TV  Trends  and  Forecasts 

(billions  of  dollars  except  as  noted) 


1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

Direct  broadcast  satellite 

Subscribers  (millions) 

2.3 

4.4 

6.2 

8.2 

11.2 

14.5 

18.9 

24.0 

30.0 

Revenues 

1.5 

3.3 

4.8 

6.8 

8.0 

11.2 

14.0 

17.3 

20.9 

Wireless  (MMDS) 

Subscribers  (millions) 

0.8 

1.2 

1 

1 

0.9 

0.9 

0.9 

0.9 

0.9' 

Revenues 

0.4 

0.6 

0.5 

0.5 

0.5 

0.5 

0.5 

0.6 

0.6 

Satellite  master  antenna  (SMATV) 

Subscribers  (millions) 

0.9 

0.8 

1 

1.1 

1.1 

1.1 

1.2 

1.2 

1.3 

Revenues 

0.4 

0:3 

0.5 

0.6 

0.6 

0.7 

0.8 

0.9 

1 

Satellite  dish  (C-band/Ku  band) 

Subscribers  (millions) 

1.8 

1.7 

1.6 

1.4 

1.2 

1.2 

1.1 

1 

1 

Revenues 

0.7 

0.7 

0.7 

0.7 

0.8 

0.8 

0.8 

0.8 

0.8 

Total  revenues  for  all  segments 

32.4 

38.2 

43.5 

49.8 

56.1 

63.5 

71.5 

80.1 

92.1 

Source;  Standard  &  Poor's:  A  C.  Nielsen;  Cablevision;  B 

'oadcasting  &  Cable;  Multicfiannel  News  Online;  DBS  Dish.com!, 

skyreport.com. 

Forecasts  by  Standard  ' 

&  Poor's. 
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upgrading  ol  cahlc  wires  lo  broadcast  a  digital  signal.  However, 
the  gap  between  DBS  and  cable  continues  to  narrow  as  price 
becomes  less  of  an  issue.  DBS  also  has  broken  the  local  log^jani, 
and  its  systems  now  carry  locally  originated  over-the-air  broad- 
cast signals.  DBS  is  iirojected  to  become  a  competitor  to  cable 
and  eventually  an  important  complement  to  consumer  commu- 
nications systems  that  utilize  telephony.  The  industry  must 

ndevise  hardware  that  can  convert  a  signal  into  reception  on  all 
the  television  sets  in  a  household.  The  extra  cost  ot  purchasing 
a  second  dish,  or  converter,  seems  to  be  pushing  consumers 
who  are  on  the  fence  over  to  cable. 

The  outlook  for  other  DTH  technologies  is  not  as  rosy  as  that 
for  DBS  or  even  its  slower-growing  counterpart,  cable.  With 
roughly  I  million  subscribers,  a  level  that  has  remained  stable  for 
a  number  of  years,  wireless  (or  MMDS)  has  been  limited  by  poor 
visibility,  weak  signal  quality,  and  limited  channel  capability. 

i  This  system,  which  is  based  on  microwave  broadcasts  to  huge 
rooftop  or  backyard  antennas,  has  all  but  been  replaced  by  the 
smaller,  more  capable  DBS  systems.  The  C-band  (backyard  satel- 
pte  dish)  market  also  has  declined  and  should  have  worsening 
prospects  over  the  next  5  years.  These  systems  will  continue  to  be 
nonentities  in  the  industry,  clearing  the  way  for  the  battle  between 
;able  and  DBS.  As  cable  wires  are  updated,  it  will  become  a  more 
difficult  tight  for  DBS  operators  looking  to  compete  on  the  basis 
Df  quality.  The  liattle  essentially  will  be  won  through  price  and 
oreadth  of  service  offered.  To  this  point,  cable  has  the  stability 
and  price  and  DBS  has  a  huge  channel  off  ering.  The  race  has  just 
oegun.  and  a  clear  winner  may  not  emerge  for  a  number  of  years. 

^hil  Wohl,  Standard  &  Poor's,  (212)  438-9.S1I.  November 
1999. 

RADIO  AND  TELEVISION  BROADCASTING 


iadio  broadcasting  refers  to  the  transmission  of  sound.  Televi- 
lion  signals — technically  another  form  of  radio — involve  the 
ransmission  of  both  visual  and  aural  content.  With  federal 
leregulation,  the  number  of  U.S.  radio  stations  expanded  from 
oughly  10,500  in  1985  to  12,582  on  July  31,  1999.  In  the 
Jnited  States,  commercial  television  broadcasting  is  conducted 
m  68  channels.  The  U.S.  television  market  is  the  largest  in  the 
-'Grid,  served  by  1,229  commercial  television  stations — 668 
JHF  stations  and  561  VHF  stations— as  of  July  31,  1999. 

Radio  and  television  stations  derive  the  bulk  of  their  rev- 
mues  from  advertising.  In  each  market,  stations  use  program 
ormats  and  on-air  talent  to  attract  specific  demographic  audi- 
"  nces.  A  station's  program  ratings  (audience  size  measures),  the 
nie  of  day  the  advertising  runs,  and  the  demographic  quali- 
es — mainly  age  and  sex — of  each  program's  typical  listener  or 
icwer  determine  the  advertising  rates  station  owners  charge 
id  the  attractiveness  of  a  station  or  program  to  advertisers. 

e  ctors  Affecting  U.S.  Industry  Growth 

ve  and  clout  are  becoming  more  important  for  broadcasters, 
he  radio  and  television  industries  consist  of  tens  of  thousands 


of  individual  companies,  most  of  which  are  small  business 
operations.  Within  each  segment,  however,  the  biggest  players 
claim  a  disproportionately  large  share  of  business,  and  the 
industries  are  becoming  more  top-heavy  each  year. 

Audience  si/e  and  demographic  range  are  sought  so  Itial 
broadcasters  can  woo  large  national  advertisers.  At  the  same 
time,  broadcasters  are  narrowing  their  focus,  usually  on  a  station- 
by-station  or  program-by-program  basis,  to  attract  narrowly 
dellned  audiences  with  distinct  consinuer  prollles  that  appeal  to 
particular  advertisers.  The  challenge  of  reaching  these  niche 
groups  is  magnified  by  their  growing  elusiveness.  Expanded 
choices  for  consumers  and  media  users  essentially  splinter  audi- 
ences, making  them  hard  to  target  and  making  it  even  harder  lo 
reach  them  with  an  advertising  pitch. 

The  Big  Three  television  networks—ABC.  CBS.  and  NBC— 
generally  take  in  more  than  40  percent  of  the  broadcast  television 
industry's  annual  advertising  revenues  and  as  much  as  47  percent 
or  more  in  winter  or  summer  Olympics  years.  The  top  25  owners 
of  television  stations  together  controlled  36  percent  of  the  more 
than  1.200  U.S.  commercial  television  stations  as  of  January 
1999.  up  from  33  percent  in  1997  and  25  percent  in  1996. 

In  general,  the  Big  Three  networks'  (their  combined  affili- 
ates number  roughly  650  television  stations)  share  of  the 
prime-time  television  audience  has  declined  over  the  last  few 
decades.  That  share  has  been  whittled  away  in  recent  years  by 
the  growing  popularity  and  availability  of  cable  television  (see 
Table  32-3),  the  success  of  the  12-year-old  Fox  network,  and, 
since  January  1995,  the  growth  of  two  new  networks:  United 
Paramount  Network  (UPN)  and  Warner  Brothers  Television 
Network  (WB). 

The  10  largest  radio  broadcasters,  which  own  about  14  per- 
cent of  all  U.S.  stations,  accounted  for  nearly  41  percent  of 
radio  industry  advertising  revenues  in  1998.  In  1996,  the  15 
largest  owners  of  radio  stations  controlled  6  percent  of  the  sta- 
tions and  accounted  for  34  percent  of  advertising  revenues. 

Facilitating  this  trend  toward  consolidation,  and  thus  the 
reshaping  of  radio  and  television,  are  the  Telecommunications 
Act  of  1996,  rules  changes  by  the  FCC,  and  other  recent  federal 
legislation. 

Mt)st  recently,  in  August  1999  the  FCC  revised  its  local  mar- 
ket television  ownership  rules — the  "TV  duopoly"  rule  and  the 
radio-television  cross-ownership  (or  "one-to-a-market")  rule — 
to  reflect  dynamic  changes  in  the  U.S.  media  marketplace. 
These  changes  include  rapid  growth  in  the  number  and  variety 
of  media  outlets  in  local  markets,  including  cable,  the  Internet, 
and  DBS. 

The  changes  in  the  duopoly  rule  permit  common  ownership 
of  two  television  stations  within  the  same  Nielsen  Designated 
Market  Area  (DMA)  if  eight  full-power  independent  television 
stations  (commercial  and  noncommercial)  remain  after  the 
merger  and  one  of  the  stations  is  not  among  the  top  four  stations 
in  the  market  on  the  basis  of  audience  share. 

Cross-ownership  rule  changes  permit  a  party  to  own  a  televi- 
sion station  and  a  second  television  station  if  that  is  pemiited 
under  the  new  duopoly  rules,  plus  any  of  the  following  radio 
station  combinations  in  the  same  market: 

Entertainment  and  Electronic  Media  32-9 


ill 


I 


■  Up  to  six  radio  stations  (any  combination  of  AM  or  FM  sta- 
tions) in  any  niari<et  where  at  least  20  independent  voices 
remain  after  a  merger 

■  Up  to  four  radio  stations  (any  combination  of  AM  or  FM  sta- 
tions) in  any  market  where  at  least  10  independent  voices 
remain  after  a  merger 

■  One  radio  station  (AM  or  FM)  notwithstanding  the  number 
of  independent  voices  in  the  market 

The  FCC  let  stand  its  rule  prohibiting  television  broadcasters 
from  owning  stations  reaching  more  than  35  percent  of  the 
nation's  television  households.  The  loosened  rules  have  been  a 
particular  boon  for  television  stations,  since  radio  already  had 
received  a  powerful  boost  to  its  fortunes  from  the  FCC's  relax- 
ation of  ownership  rules  when  it  passed  the  landmark  Telecom- 
munications Act  of  1996.  With  the  passage  of  that  act.  one 
owner  was  given  the  right  to  own  up  to  20  FM  and  20  AM  radio 
stations  in  any  market.  Now  the  largest  companies  own  hun- 
dreds of  radio  stations.  Consolidation  and  station  trading  should 
remain  robust  for  the  foreseeable  future. 

Consolidation  allows  the  centralization  of  back-office  func- 
tions such  as  advertising  sales,  billing,  and  marketing.  In  some 
instances,  combining  certain  operations  in  the  news  rooms  also 
has  saved  owners  money.  Cost  savings  are  being  redeployed 
successfully  into  programming  and  advertising  sales  efforts  as 
well  as  other  areas,  such  as  facilities  upgrades.  The  concentra- 
tion of  ownership  across  local  markets  and  regions  appeals  to 
advertisers  and  advertising  agencies  as  well.  Marketers  can 
reach  larger  markets  and  wider  audiences  with  fewer  ad  buys. 
This  one-stop-shopping  concept  boosts  the  attractiveness  of 
radio  as  an  advertising  medium  whether  the  advertiser  is  a  local 
merchant,  a  regional  advertiser,  or  a  national  marketer.  The 
recent  loosening  of  television  ownership  rules  should  provide 
that  industry  group  with  some  of  the  same  benefits  radio  has 
been  enjoying. 

Radio  and  television  broadcasters  will  benefit  from  several 
unusual  events  in  the  near  future.  Both  will  receive  additional 
mileage  from  advertising  and  marketing  programs  related  to  the 
new  millennium  in  both  1999  and  2()()0.  Although  the  old  mil- 
lennium technically  closes  on  December  3 1 .  20(X).  the  event  was 
celebrated  at  the  end  of  1999  as  well.  Although  the  leisure  and 
entertainment  industries  will  be  at  the  forefront  of  this  marketing 
opportunity,  all  marketers  can  be  expected  to  take  advantage  of 
this  once-in-a-lifetime  occurrence.  There  will  be  untold  oppor- 
tunities to  market  consumer  products  in  "collector's  editions," 
"limited  editions,"  "boxed  gift  sets,"  and  so  forth.  One  can 
expect  to  see  greater  marketing  of  items  and  services  such  as 
cars,  toys,  magazines,  books,  mementos,  alcoholic  beverages, 
hotels,  restaurants,  airlines,  and  vacation  packages. 

With  2000  and  2004  being  presidential  election  years,  advertis- 
ing spending  will  be  boosted  by  advertising  related  to  the  national 
elections.  Those  2  years  will  also  contain  the  Summer  Olympics, 
whose  impact  on  television  is  substantial:  The  Olympics  could 
add  to  revenues  over  $800  million  in  2000  and  over  $1.1  billion  in 
2004.  In  addition,  the  year  2002  will  include  the  Winter  Olympics, 
which  also  boo.sts  spending  on  television  advertising. 


Dire  predictions  that  the  Internet  would  spell  death  for  tradi ' 
tional  media  advertising — that  the  new  medium  would  supplani 
advertising  in  newspapers  and  magazines,  on  television  anc 
radio,  and  in  outdoor  media — have  not  come  true.  On  the  con  j 
trary.  the  outlook  for  traditional  media  advertising  is  as  brighrt  i 
as  ever.  Ironically,  radio  and  television,  along  with  other  tradi' 
tional  media,  are  seeing  a  surge  in  advertising  from  the  van: 
businesses  that  are  supposed  to  be  putting  them  out  of  business" 
Some  of  the  largest  gains  in  advertising  in  traditional  medi/' 
have  come  from  the  new  media. 

Companies  that  are  pn^moting  new  media  enterprises  an  | 
savvy  enough  to  know  that  they  must  quickly  establish  their  ,ser^  i 
vice  as  a  "name  brand"  or  be  drowned  out  by  others  trying  t(  i 
make  a  name  for  themselves.  The  contestants  span  the  spectaim 
ranging  from  AT&T  Corp..  America  Online  Inc..  and  Microsot  j 
Coip.,  which  are  promoting  new  services  in  the  areas  o, 
telecommunications,  broadband/digital,  on-line,  and  software  i 
to  relative  newcomers  such  as  Yahoo  Inc.,  eBay  Inc.,  Ameritradi,  ■ 
Holding  Corp.,  Amazon.com  Inc.,  and  theglobe.com.  Thesi, 
companies  must  reach  large  audiences  quickly  not  only  to  estab^i a 
lish  their  brands  but  also  to  drum  up  business. 

Although  penetration  is  rising  rapidly,  only  about  37  miilioij ; 
homes  (37  percent  of  U.S.  households)  have  Internet  access.  B  : 
comparison,  some  98  percent  of  American  households  have  tele  : 
visions;  more  than  123  million  people  read  newspapers  on  ,  : 
daily  basis;  99  percent  of  U.S.  households  have  radio,  with  a 
average  of  5.6  radios  per  household;  billboards  are  ubiquitous-  i 
and  in  any  given  month,  367  million  magazines  are  purchased  i  ] 
newsstands  or  by  subscription  in  the  United  States.  Thus,  whil  j 
advertising  in  cyberspace  is  exploding  (it  nearly  doubled  t  . 
almost  $2  billion  in  1998),  traditional  media  also  are  benefiting  ij 
No  change  in  these  ratic^s  is  foreseen  any  time  in  the  near  futun  111 

U.S.  Industry  Growth  Projections  for  the  Next  i 
1  and  5  Years  j 

The  outlook  for  radio  and  broadcast  television  advertising  i'i  j , 
good  both  on  a  relative  basis  (compared  with  the  growth  of  tot;  ij 
U.S.  advertising)  and  on  an  absolute  dollar  basis.  In  addition  t;  ij 
the  factors  cited  above,  advertising  demand  will  be  bolstere  j 
over  the  next  5  years  by  a  fairly  healthy  U.S.  economy,  althoug!  tj 
one  that  is  likely  to  grow  only  at  a  moderate  pace.  Viewed  as . 
whole,  the  radio  and  broadcast  television  industries  shoul'  '<i 
increase  their  share  of  the  total  U.S.  advertising  market  over  th''>i 
next  3  years.  Broadcast  television  garnered  nearly  20  percent  c"  j 
total  U.S.  advertising  in  1998,  up  from  17  percent  in  199.'- 
while  radio  accounted  for  close  to  8  percent  of  total  advertisin  ■ 
spending  in  all  media  (compared  with  nearly  7  percent  in  1 993  'i 
By  2004,  the  share  of  broadcast  television  should  be  nearly  2  sj 
percent,  while  radio's  share  should  be  over  9  percent. 

Combined  advertising  spending  in  broadcast  television  an  : 
radio  is  expected  to  rise  to  $67.5  billion  in  2000,  up  13  perceij  ii 
from  the  $59.7  billion  estimated  for  1 999  (see  Table  32-5 ).  Conr 
bined  gains  should  average  9.1  percent  in  each  of  the  5  yeai[  > 
through  2004. 

Radio  was  expected  to  exhibit  the  stronger  growth  of  the  tw 
media,  advancing  1 2  percent  in  the  year  2000  after  registering 
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TABLE  32-5:    Radio  and  Television  Advertising  Revenues,  Trends  and  Forecasts 

Umillions  of  dollars) 


1995              1996              1997              1998              1999             2000  2001  2002  2003  2004 

Broadcast  television           27,919           31,270           36,890           39,170           42,250           48,000  50,500  54,600  57,700  63,639 

Radio                               11,470           12,410           13,490           15,410           17,445           19,520  21,710  23,880  26,300  28,670 

Total  39,389  43,680  50,380  54,580  59,695  67,520  72,210  78,480  84,000  92,309 
Source:  Television  Bureau  of  Advertising;  Radio  Advertising  Bureau.  Forecasts  by  Standard  &  Poor's. 


more  than  13  peaenl  gain  in  1999.  Radio's  average  annual 
growth  in  the  5  years  through  2004  should  be  10.4  pereent. 

Radio  and  television  advertising  will  benefit  nx)ni  the  fae- 
tors  enumerated  above,  including  ownership  deregulation:  an 
explosion  in  new  media,  technologies,  and  services;  and  one- 
time events.  In  addition,  advertising  is  benefiting  I'rom  a 
healthy  economy,  buoyant  consumer  conddence,  and  a  con- 
tinuing shift  from  trade  promotions  to  consumer  advertising 
•^nd  business-to-business  advertising.  As  the  business  envi- 
tonment  changes  in  response  to  deregulation  in  telecommuni- 
;ations  and  advances  in  technology,  advertisers  in  various 
'■segments  should  continue  to  intensify  their  marketing  pro- 
grams to  keep  up  with  the  competition.  As  was  noted  above, 

■■^rand  building  among  the  newer  media  also  is  fueling 

•  'growth. 

William  H.  Donald,  Standard  &  Poor's,  (212)  208-813.^, 
'  November  1999. 
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Apparel  and  Fabricated 
Textile  Products 

INDUSTRY  DEFINITION  SIC  23  covers  31  distinct  four-digit  indus- 
tries. Those  industries  fall  into  the  following  nine  groupings,  as  defined  by 
the  third  SIC  digit:  men's  and  boys'  suits,  coats,  and  overcoats  (231);  men's 
and  boys'  furnishings,  work  clothing,  and  allied  garments  (232);  women's, 
misses',  and  juniors'  outerwear  (233);  women's,  misses',  children's,  and 
infants'  undergarments  (234);  hats,  caps,  and  millinery  (235);  girls',  chil- 
dren's, and  infants'  outerwear  (236);  fur  goods  (237);  miscellaneous  apparel 
and  accessories  (238);  and  miscellaneous  fabricated  textile  products  (239). 
The  fabricated  textile  products  industry  consists  of  eight  four-digit  industry 
SIC  groups:  curtains  and  draperies  (2391),  home  furnishings  (2392),  textile 
bags  (2393),  canvas  and  related  products  (2394),  pleating  and  stitching 
(2395),  automotive  and  apparel  trimmings  (2396),  schiffli  machine  embroi- 
deries (2397),  and  fabricated  textile  products  not  elsewhere  classified  (2399). 
,  Products  in  the  last  group  include  miscellaneous  items  such  as  banners  and 
flags,  sleeping  bags,  nondisposable  diapers,  fishing  nets,  parachutes,  and 
seat  belts. 


DVERVIEW 


riie  products  covered  in  this  chapter  are  a  diverse  group,  rarig- 
ng  from  suits  to  fishing  nets  and  from  neckwear  to  draperies. 
I  hey  are  all  products  of  a  mature  industry  that  continues  to  face 
niense  competition  from  growing  levels  of  imports.  As  in  other 
ndustries.  globalization,  technological  advances,  and  changing 
'usiness  practices  are  changing  the  way  companies  do  business 
.nd  where  they  do  business.  The  industry  is  trying  to  become 
nore  efficient  and  productive  by  restructuring  and  reorganiz- 
HL",  but  many  times  these  moves  have  led  to  employment 
leclines  and  plant  closings  or  relocation  to  offshore  production. 

The  apparel  and  fabricated  textile  products  industry  consists 
nmarily  of  firms  that  produce  and  coordinate  the  production 
it  wearing  apparel,  both  cut  and  sewn  and  knit  to  shape,  for  all 
inpulation  groups.  Apparel  accounted  for  70  percent  of  total 
•IC  23  shipments  in  1998,  while  fabricated  textile  products, 
vhich  include  home  furnishings,  canvas  products,  and  automo- 


tive trimmings,  accounted  for  30  percent.  Those  shares  are 
unchanged  from  the  previous  2  years. 

FACTORS  AFFECTING  FUTURE  INDUSTRY 
GROWTH 


The  growth  of  the  U.S.  apparel  and  fabricated  textile  products 
industry  has  been  slow  (see  Table  33-1 ).  The  industry's  future 
growth  depends  on  several  factors,  including  the  health  of  the 
U.S.  economy,  changing  demographics,  industry  price  trends, 
ability  to  meet  the  challenge  of  increasing  imports,  growth  in 
exports,  and  the  effects  of  new  and  expiring  trade  agreements. 

The  gross  domestic  product  (GDP)  is  growing  steadily,  infla- 
tion remains  lower  than  it  has  been  in  the  past  40  years,  interest 
rates  have  risen  slightly  but  are  still  low,  employment  growth 
remains  strong,  joblessness  is  at  its  lowest  level  in  three  decades, 
consumer  confidence  is  high,  and  expectations  are  that  the  econ- 
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TABLE  33-1:    Apparel  and  Fabricated  Textile  Products  (SIC  23)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


I 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999 

2000 

97-98 

Percent  Change 
98-99  99-00 

96-00' 

Industry  data 

Value  of  shipments^ 

71,658 

74,010 

76,979 

78,103 

77,628 

79,025 

76,496 

76,879 

77,602 

-3.2 

0  5 

-0.0 

Value  of  shipments  (S1992) 

71,658 

73,339 

76,063 

76,601 

74,976 

75,645 

72,403 

72,503 

72,612 

-4.3 

n  1 

u.  1 

-0.8 

Total  employment  (thousands) 

985 

980 

954 

947 

865 

Production  workers  (thousands) 

824 

825 

799 

792 

726 

Average  hourly  earnings  ($) 

7.12 

7.34 

7.44 

7.56 

7.67 

1 

Product  data 

Value  of  shipments^ 

68,844 

70,986 

73,258 

73,780 

79  9i=;n 
/  z ,  zou 

79  fil  9 

70  9QA 

T  9 

0.5 

0.9 

— U.U 

Value  of  shipments  ($1992) 

68,844 

70,345 

72,382 

72,370 

70,843 

71,446 

68,384 

68,479 

68,581 

-4.3 

0.1 

0.1 

-0.8  . 

Trade  data 

Value  of  imports 

32,658 

35,485 

38,571 

41,219 

43,087 

50,203 

55,864 

59,551 

65,441 

11.3 

6.6 

9.9 

11.0  ' 

Value  of  exports 

4,767 

5,505 

6,099 

7,061 

7  905 

8,988 

9,032 

8,806 

9,186 

0.5 

-2.5 

4.3 

3.8  ' 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

^  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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oiiiy  will  continue  to  grow.  Growth  in  consumer  spending  has 
contributed  a  signilicant  portion  ot  overall  economic  growth. 

Consumer  expenditures  tor  clothing  did  not  keep  up  with 
overall  consumer  spending  in  the  earlier  part  of  the  decade. 
Between  1990  and  1997,  total  consumer  spending  grew  at  a 
taster  rate  than  did  spending  for  clothing,  hi  1998-1999,  how- 
ever, that  trend  reversed  and  apparel  expenditures  outpaced 
overall  spending.  Between  1997  and  midyear  1999.  overall  con- 
sumer expenditures  rose  an  average  ot  5.4  percent  per  year 
while  expenditures  tor  clothing  rose  6.3  percent  per  year. 

Apparel  demand  is  influenced  hy  a  variety  of  factors,  includ- 
ing demographic  trends.  Growth  in  the  number  of  households 
headed  by  baby  boomers  (born  between  1946  and  1964).  who 
are  in  their  prime  earning  years,  accounts  for  a  large  portion  of 
apparel  sales.  The  members  of  the  "echo  boom"  (also  known  as 
generation  Y),  the  children  of  baby  boomers,  are  becoming  sig- 
nificant consumers  in  their  own  right.  Teens  have  more  avail- 
able income  than  ever  before  and  have  an  impact  on  apparel 
spending  as  they  prefer  to  buy  trendy  and  brand  name  clothes, 
while  older  echo  boomers  are  establishing  their  own  house- 
holds. Significant  growth  in  the  population  of  older  Americans 
also  bodes  well  for  apparel  spending.  Those  consumers  are  less 
concerned  about  fashion  and  concentrate  more  on  comfort  and 
function,  spurring  demand  for  casual  clothing. 

A  trend  that  is  accelerating  spending  on  casual  clothing  is 
the  movement  toward  dressing  down  in  the  workplace.  "Casual 
Fridays"  are  being  adopted  at  more  companies  each  year.  The 
practice  is  accepted  at  major  firms  as  well  as  smaller  compa- 
nies. In  addition,  casual  Fridays  have  led  some  companies  to 
soften  dress  codes  or  adopt  a  more  casual  dress  code  on  other 
days.  Other  companies  have  relaxed  dress  codes  for  the  summer 
months.  The  trend  toward  dressing  down  in  the  workplace  has 
led  to  sharply  higher  sales  of  casual  dress.  Indeed,  more  articles 
of  casual  attire  can  be  purchased  with  the  .same  funds  that 
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would  be  spent  on  tailored  clothing,  because  casual  clothing  i;. 
less  expensive.  While  dressing  down  for  work  has  been  a  booijt 
to  apparel  companies  that  have  taken  advantage  of  the  trend,  i 
has  led  to  significant  production  and  employment  declines  fo  ,:^ 
companies  that  specialize  in  tailored  clothing.  ,  ■ 

As  with  other  consumer  items,  the  focus  in  apparel  spending  i;  ii 
on  value.  Consumers  are  demanding  higher-quality  apparel  a  t 
lower  prices.  This  demand  is  being  met  largely  through  low, 
priced  imports  that  exert  downward  pressure  on  the  prices  o^ii 
domestically  produced  apparel.  As  a  result  of  these  import  anc,  t 
pricing  pressures,  U.S.  apparel  producers  are  not  benefiting  sig 
niflcantly  from  greater  personal  consumption  expenditures  01^ 
apparel. 


GLOBAL  INDUSTRY  TRENDS  ' 

U.S.  producers  of  apparel  and  fabricated  textile  products  con^  i 
tinue  to  face  intense  global  competition  from  more  sources  thar  i 
ever  before.  Low-cost  imports  from  traditional  Asian  supplien,  1 
coupled  with  imports  from  new  suppliers  continue  to  put  pres-li 
sure  on  domestic  manufacturers  to  cut  costs  in  order  to  remain 
competitive  in  the  domestic  market  (see  Table  33-2).  Appare. 
production  sharing  anangements  under  the  North  Americar 
Free  Trade  Agreement  (NAFTA)  and  the  Caribbean  Basin  Ini- 
tiative (CBI)  have  helped  domestic  manufacturers  compete  with 
imports  from  the  Far  East. 

Under  production  sharing  anangements  in  the  CBI  countriej, 
and  Mexico,  U.S.  firms  export  apparel  components  to  thosef 
countries  for  assembly  and  return  to  the  United  States  so  thai 
they  can  qualify  for  quota  preferences  and,  in  the  case  of  Mex- 
ico, tariff  preferences.  Offshore  operations  enable  domestic; 
manufacturers  to  take  advantage  of  lower  wages  for  labor- 
intensive  assembly  operations  in  the  CBI  nations  and  Mexicc 


TABLE  33-2:    U.S.  Trade  Patterns  in  Apparel  and  Fabricated  Textile  Products^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

3,687 

41 

NAFTA 

9,399 

17 

Latin  America 

3,952 

44 

Latin  America 

8,914 

16 

Western  Europe 

512 

6 

Western  Europe 

3,834 

7 

Japan/Chinese  Economic  Area 

583 

6 

■.ja ^Cl  1  ■/ v.' I  1 1 1  ICOC  l_ ^ M L/ M  1 1  U  r^l  Kza 

1      /  Do 

Other  Asia 

66 

1 

Other  Asia 

16,062 

29 

Rest  of  world 

231 

3 

Rest  of  world 

2,902 

5 

World 

9,032 

100 

World 

55,864 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Mexico 

2,715 

30 

China 

7,795 

14 

Dominican  Republic 

1,100 

12 

Mexico 

7,692 

14 

iHonduras 

1,001 

11 

Hong  Kong 

4,497 

8 

Canada 

972 

11 

Taiwan 

2,373 

4 

Japan 

500 

6 

Dominican  Republic 

2,336 

4 

'  SIC  23. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

?  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


while  retaining  in  the  United  States  capital-  and  knowledge- 
intensive  operations  such  as  product  design,  marketing,  and  dis- 
jibution.  Until  recently,  most  products  sent  offshore  for 
assembly  required  simple  assembly  operations,  standardized 
-uns,  and  few  changes.  In  an  effort  to  reduce  their  costs  further. 
U.S.  apparel  producers  are  expanding  their  production  sharing 
operations  to  assemble  garments  requiring  higher  levels  of 
iewing  skills.  Some  large  apparel  manufacturing  companies  are 
:utting  costs  and  providing  better  service  to  consumers  by  con- 
solidating or  divesting  company-owned  manufacturing  facili- 
ties in  favor  of  forming  new  partnership-oriented  .sourcing 
strategies  in  which  buyers  and  sellers  are  encouraged  to  form 
ong-term  relationships  based  on  mutual  dependencies. 


Much  of  the  growth  in  U.S.  apparel  imports  can  be  attributed 
to  Mexico,  as  U.S.  apparel  tlrms  continue  to  seek  an  advantage 
from  the  duty  and  quota  provisions  offered  by  NAFTA.  More 
than  two-thirds  of  U.S.  imports  from  Mexico  are  made  up  of 
U.S.  components,  in  contrast  to  Asian  imports,  which  use  virtu- 
ally no  U.S.  components.  Mexico  caught  up  with  China  as  the 
largest  supplier  of  U.S.  apparel  in  1998  with  a  1 3  percent  share 
of  the  total,  up  from  1  1  percent  a  year  earlier.  China's  share  of 
total  apparel  imports  declined  from  \5  percent  in  1997  to  1.3 
percent  in  1998  (see  Table  33-3).  Imports  from  the  CBI  coun- 
tries, which  had  been  posting  significant  increases  during  the 
previous  few  years,  increased  8  percent  in  1998.  CBI  countries 
continued  to  lose  share  of  the  assemblv  market  to  Mexico 


TABLE  33-3:    U.S.  Trade  Patterns  in  Selected  AppareP  in  1998 

millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share.  °m 

Region' 

Value' 

Share,  % 

flAFTA 

2,637 

4ij 

NAFTA 

7,962 

16 

.atin  America 

2,883 

44 

Latin  America 

8,782 

17 

■'Vestern  Europe 

377 

6 

Western  Europe 

3,251 

6 

<lapan/Chinese  Economic  Area 

471 

7 

Japan/Chinese  Economic  Area 

13,215 

26 

Other  Asia 

32 

0 

Other  Asia 

14,951 

29 

Sest  of  world 

132 

2 

Rest  of  world 

2,734 

5 

World 

6,532 

100 

World 

50,895 

100 

jTop  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Mexico 

2,095 

32 

China 

6,606 

13 

lOominican  Republic 

842 

13 

Mexico 

6,581 

13 

iHonduras 

658 

10 

Hong  Kong 

4,466 

9 

panada 

542 

8 

Dominican  Republic 

2.318 

5 

Jiapan 

419 

6 

Taiwan 

2,087 

4 

SIC  231,  232,  233,  234,  235,  236,  238. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 

■ource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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because  1)1'  Mexico's  piet'erential  access  lo  the  United  States. 
Imports  from  the  traditional  big  four  suppHers  (China,  Hong 
Kong,  Taiwan,  and  South  Korea)  continued  to  lose  share  of  the 
U.S.  market  to  imports  from  Mexico  and  the  CBI  countries. 
However,  other  Asian  countries,  particularly  those  which  expe- 
rienced serious  economic  crisis,  aided  by  inexpensive  inputs 
and  devalued  currencies,  increased  their  share  of  total  imports 
to  the  United  States. 

As  global  competition  intensifies  in  the  coming  years, 
imports  probably  will  continue  to  increase.  Mexico  probably 
will  continue  to  expand  its  share  of  U.S.  imports  as  U.S. 
apparel  producers  and  suppliers  of  apparel  fabric  relocate 
their  operations  to  that  country.  CBI  countries,  in  the  absence 
of  NAFTA-equivalent  duly  and  quota  treatment,  will  con- 
tinue to  lose  share  to  Mexico.  Various  proposals  for 
■'Caribbean  Basin  Trade  Enhancement"  have  been  introduced 
by  the  administration  and  Congress  in  recent  years.  Those 
proposals  dilTer  in  specifics,  but  in  general  they  would  pro- 
vide CBI  beneficiary  countries  with  access  to  the  U.S. 
apparel  market  similar  to  that  accorded  to  Mexico  imder  the 
terms  of  NAFTA,  particularly  tor  products  made  from  U.S. 
components. 

Of  particular  relevance  to  U.S.  manufacturers  is  the  elim- 
ination of  apparel  quotas  on  imports  as  mandated  by  the 
World  Trade  Organization  (WTO)  Agreement  on  Textiles  and 
Clothing.  On  December  .^1,  2004,  the  phaseoul  of  quotas 
will  be  complete  for  current  members  of  WTO.  This 
undoubtedly  will  intensify  competition  from  low-cost  suppli- 
ers in  Asia  and  heighten  the  importance  of  preferential 
arrangements  that  offer  benefits  for  products  made  from  U.S. 
components. 

DOMESTIC  TRENDS 


The  U.S.  apparel  and  fabricated  textile  products  industry  is 
highly  fragmented  and  quite  labor-intensive.  Of  the  approxi- 
mately 24,000  establishments  producing  apparel  and  fabricated 
textile  products,  nearly  two-fifths  are  establishments  with  four 
or  fewer  employees.  More  than  half  these  establishments  have 
fewer  than  100  but  more  than  4  employees.  The  remaining 
establishments  are  mainly  large-scale  operations.  In  some 
industry  segments,  such  as  underwear  and  jeans,  a  few  compa- 
nies command  very  large  market  shares. 

Employment  trends  in  the  industry  have  been  downward. 
Just  over  67(),()()0  workers  were  employed  in  the  apparel  and 
fabricated  textile  products  industry  in  mid- 1999,  less  than  half 
the  number  employed  during  the  peak  years  of  the  early 
1970s.  Employment  declines  occurred  across  all  industry  seg- 
ments except  fabricated  textile  products,  where  employment 
has  held  steady  for  several  years.  To  remain  competitive,  many 
U.S.  companies  have  downsized  or  restructured.  Other,  finan- 
cially weaker  firms  have  gone  out  of  business  or  have  been 
acquired  by  other  companies.  Several  companies,  both  large 
and  small,  announced  significant  layoffs  in  the  last  few  years. 
Production  jobs  account  for  more  than  80  percent  of  total 
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employment,  compared  with  69  percent  tor  all  U.S.  manufac-l  |< 
turing.  Industry  productivity  has  increased  sharply.  Output  pei  i 
hour  in  the  industry  increased  29  percent  between  1990  and 
1996,  the  latest  year  for  which  data  are  available. 

Industry  wages  are  typically  lower  than  those  in  other  manu4 
facturing  industries  because  apparel  production  jobs  tend  to] 
require  fewer  skills.  Average  hourly  earnings  increased  an  aver-j 
age  of  1 .9  percent  per  year  from  1 992  to  1 996  and  are  estimatedr 
to  have  grown  at  a  rate  of  3.8  percent  through  midyear  1999.  The 
sharpest  increases  from  1992  to  1996  occuned  in  men's  neck-,'  ■. 
wear  and  work  clothing  (see  Table  33-4).  Average  hourly  earn- 
ings in  several  categories  declined,  including  men's  and  boys' 
underwear  (see  Table  33-5),  some  women's  undergarments  (seer 
Table  33-6),  and  women's  blouses  (see  Table  33-7).  Some  com-' 
panics  are  having  trouble  finding  enough  workers  to  operate;  j  - 
their  businesses  because  of  the  availability  of  higher-wage  jobs 
in  other  industries.  The  main  industry  union,  the  Union  ol 
Needletrades.  Industrial  and  Textile  Employees  (UNITE),  orga-t' 
nized  several  more  assembly  plants  in  the  last  year.  ^ 

While  wages  have  increased,  prices  for  apparel  and  fabri^li 
cated  textile  products  have  stagnated,  continuing  the  trend  of  i 
the  last  few  years.  Wholesale  prices  for  industry  products^]  - 
grew  only  2  percent  between  1996  and  mid- 1999.  During  that' 
period,  consumer  prices  for  apparel  declined  by  more  than  3^ 
percent.  Consumer  prices  for  all  items,  including  apparefj 
increased  more  than  6  percent  during  that  period.  Retail  prices''! 
for  men's  and  boys'  apparel  showed  little  change  over  the^' 
period,  but  retail  prices  for  women's  and  girls'  clothing  t 
declined  sharply.  These  price  trends  retlected  the  intense  com-!  : 
petition  and  anti-intlationary  pressures  in  the  overall  markePi; 
and  also,  in  the  retail  price  data,  the  impact  of  increased*!  i 
imports  of  lower-priced  apparel  from  other  countries. 

Retail  sales  of  apparel  and  accessory  stores  picked  up  in' ii 
1998  and  1999,  as  did  sales  of  apparel  through  catalogs  and  the  J 
Internet,  as  consumers  increased  spending  on  apparel.  As  con--ii| 
sumers  searched  ior  value,  however,  they  shifted  more  of  theii^i' 
purchases  from  traditional  apparel  sales  .sources  to  discount '3 
stores,  which  accounted  for  nearly  one-half  of  all  apparel  sales' < 
in  1998.  One  way  stores  are  fighting  to  remain  competitive  is  by ;  i 
merging.  In  1998,  six  department  store  chains  accounted  for  90-  ' 
percent  of  all  department  store  apparel  sales.  The  concentration  : 
of  retail  sales  among  a  decreasing  number  of  large  retailers  has  ' 
emboldened  those  companies  to  demand  price  and  other  con-' 
cessions  from  suppliers.  As  consumers  spend  less  time  shop- 
ping in  stores,  price,  quality,  variety,  and  value  have  become 
more  important  in  the  effort  to  capture  retail  dollars.  Retailers' 
determination  to  hold  or  reduce  price  levels  and,  until  the  last 
year,  increases  in  the  prices  of  raw  materials  have  led  to  a  profit 
squeeze  on  U.S.  apparel  producers. 

Structural  Changes 

Restructuring  trends  in  the  apparel  and  fabricated  textile  prod- 
ucts industry  continue  unabated.  Restructuring  has  taken  two; 
forms:  (I)  mergers  and  (2)  reorganization  of  companies  to  j 
include  more  overseas  sourcing  at  the  expense  of  domestic  I 
manufacturing,  with  a  concentration  on  design  and  marketing. 


TABLE  33-4:    Selected  Men's  and  Boys'  Apparel  (SIC  231,  2321,  2323,  2325,  2326)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 

1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

Percent  Change 
98-99  99-00 

96-00" 

Industry  data 

\Ja\ue  of  shipments^ 

16,991 

16,819 

1 7,088 

1 7,426 

17,208 

17,440 

16,906 

16,992 

17,130 

-3.1 

0.5 

0.8 

0.1 

231  Men's/boys'  suits/coats 

2,430 

2,463 

2,362 

2,078 

1,968 

1,988 

1,933 

1,936 

1,947 

-2.8 

0.1 

0.6 

-0.3 

2321  Men's/boys'  shirts 

5,921 

5,012 

5,082 

5,186 

4,939 

5,045 

4,852 

4,874 

4,903 

3.8 

0.4 

0.6 

-0  2 

2323  Men's/boys'  neckwear 

618 

619 

705 

792 

652 

597 

641 

640 

647 

7.3 

0.0 

1.1 

-0.2 

2325  Men's/boys'  trousers 

6,519 

7,055 

7,226 

7,506 

7,658 

7,785 

7,523 

7,569 

7,641 

-3.4 

0.6 

1 .0 

0.1 

2326  Men's/boys'  work  clothing 

1,503 

1,670 

1,714 

1,863 

1,991 

2,025 

1,956 

1,973 

1,991 

-3.4 

0.9 

0.9 

0.0 

\Ja\ue  of  shipments  ($1992} 

16,991 

16,538 

16,669 

16,837 

16,437 

16,635 

15,991 

15,982 

15,937 

-3  9 

-0.1 

0.3 

-0.8 

231  Men's/boys'  suits/coats 

2,430 

2,471 

2,338 

2,044 

1,915 

1,909 

1,783 

1,756 

1,754 

-6.6 

1.6 

0,1 

-2.2 

232''  Men's/boys'  shirts 

5,921 

4,938 

5,017 

5,104 

4,880 

5,021 

4,948 

5,025 

5,040 

-1.4 

1.6 

0.3 

0.8 

2323  Men's/boys'  neckwear 

618 

61 1 

695 

772 

628 

569 

606 

602 

603 

6.6 

0.8 

0.2 

-1.0 

9T9^  Mpn'^i/hnuQ'  trrni<;pr<? 

6,519 

6,889 

6,975 

7,169 

7,190 

7,293 

6,888 

6,831 

6,794 

-5.6 

-0.8 

0.5 

-1.4 

2326  Men's/boys'  work  clothing 

1,503 

1,629 

1,644 

1,748 

1,823 

1,843 

1,766 

1,768 

1,746 

-4.2 

0.1 

1.2 

-1.1 

Total  employment  (thousands) 

245 

229 

225 

216 

185 

231  Men's/boys'  suits/coats 

44.0 

41.2 

34.0 

31.1 

27.1 

2321  Men's/boys'  shirts 

84.4 

72.7 

73.8 

71.0 

59.1 

2323  Men's/boys'  neckwear 

7.5 

6.3 

6.2 

5.6 

4.7 

4.9 

I2325  Men's/boys'  trousers 

78.9 

78.5 

82.2 

79.4 

70.9 

2326  Men's/boys'  work  clothing 

30.4 

30.0 

28.5 

28.6 

23.4 

^reduction  workers  (thousands) 

214 

199 

197 

190 

163 

231  Men's/boys'  suits/coats 

37.4 

34.7 

28.7 

26.3 

22.2 

2321  Men's/boys'  shirts 

74.2 

64.1 

67.0 

64.4 

53.1 

2323  Men's/boys'  neckwear 

5.8 

4.8 

4.6 

4.0 

3,5 

3.8 

'2325  Men's/boys'  trousers 

69.8 

68.4 

71.9 

70.4 

64.3 

2326  Men's/boys'  work  clothing 

26.4 

26.5 

24.4 

24.8 

19.6 

Average  hourly  earnings  ($) 

6.94 

7.21 

7.18 

7.45 

7.67 

231  Men's/boys'  suits/coats 

7.96 

8.32 

8.35 

8.13 

8.40 

2321  Men's/boys'  shirts 

6.85 

6.90 

6.96 

7.20 

7.38 

2323  Men's/boys'  neckwear 

7.39 

8.43 

9.21 

9.82 

10.16 

2325  Men's/boys'  trousers 

6.81 

7.15 

7.03 

7.40 

7.69 

2326  Men's/boys'  work  clothing 

6.06 

6.47 

6.49 

7.19 

7.17 

Product  data 

\/alue  of  shipments^ 

15,810 

15,405 

16,129 

16,096 

15,441 

1 5,660 

1 5, 1 70 

1 5,247 

1 5,370 

-6.  \ 

0.5 

0.8 

n  1 

— u.  1 

231  Men's/boys'  suits/ftoats 

2,387 

2,257 

2,417 

2,020 

1,913 

1,933 

1,879 

1,882 

1,893 

-2.8 

0.1 

0.6 

-0.3 

'-321  Men's/boys'  shirts 

5,318 

4,632 

4,709 

4,792 

4,303 

4,395 

4,227 

4,246 

4,271 

-3.8 

0.4 

0.6 

-0.2 

2323  Men's/boys'  neckwear 

544 

529 

594 

618 

574 

537 

564 

564 

570 

5.0 

n  n 

1  1 
1 . 1 

-0.2 

IVl pn '^/hri\/<; '  trniiQPrQ 

6,065 

6,338 

6,636 

6,771 

6,757 

6,869 

6,638 

6,679 

6,742 

-3.4 

0.6 

1.0 

-0.1 

-326  Men's/boys'  work  clothing 

1 ,495 

1 ,650 

1,773 

1,895 

1,894 

1,926 

1,861 

1,877 

1,894 

-3.4 

0.9 

0.9 

0.0 

/alue  of  shipments  ($1992) 

1 5,810 

15,147 

15,733 

15,550 

1 4,744 

1 4,930 

1  A  'J'Jc; 
1  ^,ooo 

1 A  T94 

1 4  282 

-4  ^ 

-0.1 

-0.3 

-0  8 

231  Men  s/boys  suits/coats 

^  ,00  / 

2  263 

2  393 

1  986 

1 ,861 

1 ,856 

1,733 

1,706 

1,705 

-6.6 

-1.6 

-0.1 

-2  2 

'J*^?!  Mpn'<i/hn\/Q'  QhirtQ 

5  318 

4  563 

4  649 

4,717 

4,252 

4,374 

4,31 1 

4,378 

4,391 

-1.4 

1.6 

0.3 

0.8 

-w£.0  IVICI 1  o/UUyo    1 1  cUlv vVca  1 

544 

521 

586 

602 

553 

512 

534 

530 

530 

4.3 

-0.8 

0.2 

-1.0 

^^7^       pn 'c /hn\/c '  trciiicocc 
-«P^<J  Ivlt^il  o/UUyo  UUUbcio 

6  065 

6  190 

6  405 

6,467 

6,344 

6,435 

6,077 

6,028 

5,995 

-5.6 

-0.8 

-U.o 

-1.4 

^^^fi  fV/lof^ '0 /h/^\/c '  lAy/irL"  /^Ir^thlrn^ 
-OtU  IVIcll  a/iJUyb   WUlK  oiuiiiiiiy 

1  495 

1  609 

1  700 

1  777 

1,734 

1,753 

1,680 

1,682 

1,661 

-4.2 

0.1 

-1.2 

-1.1 

ifrade  data 

'/alue  of  imports 

6,792 

7,500 

8,376 

9,845 

10,372 

1 2,075 

1 3,909 

1  c;  9 9Q 

1  P.  Q7  1 
(  D,  J  /  1 

1 R  9 
1  o.z 

9.5 

11,4 

13.1 

.01  IVI  CI  1  b/ UUy  b   bU  1  Ib/l^Udlb 

/  DO 

829 

999 

1,036 

1,110 

1,242 

1,385 

1,424 

1,561 

11.5 

2.8 

9,6 

8.9 

?321  Men  s/boys  shirts 

4  511 

4  908 

5  865 

6,001 

6,806 

7,793 

8,237 

9,105 

14.5 

5.7 

10,5 

11.0 

i'323  Men  s/boys  neckwe3r 

1 0  1 

1 00 

1 56 

167 

174 

184 

186 

199 

206 

1.4 

6.9 

3.6 

4.4 

'?325  Men  s/boys  trousers 

1  ,ODO 

9  nn9 

2  313 

2,777 

3,087 

3,843 

4,545 

5,368 

6,098 

18.3 

18.1 

13.6 

18.6 

'326  Men's/boys'  work  clothincj 

0 

0 

0 

0 

0 

0 

0 

0 

0 

'alue  of  exports 

1,310 

1,578 

1,765 

1,854 

2,068 

2,388 

2,253 

2,429 

2,536 

-0.  / 

7.8 

4.4 

5.2 

'31  Men's/boys'  suits/coats 

121 

133 

170 

157 

143 

136 

95 

79 

75 

-30.1 

-17.0 

-5.1 

-14.9 

'321  Men's/boys'  shirts 

467 

612 

734 

854 

953 

1,147 

1,098 

1,270 

1,349 

4.3 

15.7 

6.2 

9.1 

'323  Men's/boys'  neckwear 

15.5 

21.1 

17.9 

18.4 

21.1 

20.6 

17.6 

10.8 

9.7 

-14.6 

-38.4 

-10.7 

-17.7 

'325  Men's/boys'  trousers 

707 

813 

844 

825 

952 

1,084 

1,042 

1,069 

1,102 

-3.9 

2.6 

3.1 

3.7 

'326  Men's/boys'  work  clothing 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Estimate  except  imports  and  exports. 

Estimate. 

Forecast. 

Compound  annual  rate. 

i-or  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
'Ource:  U.S,  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  33-5:    Men's  and  Boys'  Underwear  and  Nightwear  (SIC  2322)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-OOj 

Industry  data 

Value  of  shipments^ 

820 

581 

664 

592 

590 

595 

602 

608 

614 

1.1 

1.0 

1.0 

1.0  1 

Value  of  shipments  ($1992) 

820 

578 

660 

586 

578 

576 

580 

589 

592 

0.6 

1.6 

0.5 

0.6': 

Total  employment  (thousands) 

14.2 

11.3 

10.5 

7.8 

6.9 

Production  workers  (thousands) 

13.1 

10.5 

10.1 

7.5 

6.5 

Average  hourly  earnings  ($) 

6.67 

6.48 

7.03 

7.10 

6.46 

Product  data 

Value  of  shipments^ 

808 

689 

743 

674 

578 

583 

590 

596 

601 

1.1 

1.0 

1.0 

1.0  : 

Value  of  shipments  ($1992) 

808 

685 

738 

667 

567 

565 

568 

577 

580 

0.6 

1.6 

0.5 

0.6 : 

Trade  data 

Value  of  imports 

396 

529 

652 

963 

1,229 

1,662 

1,892 

2,096 

2,417 

13.8 

10.8 

15.3 

18.4 

Value  of  exports 

237 

343 

361 

470 

566 

715 

695 

887 

972 

-2.8 

27.6 

9.6 

14.5  ■ 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 

TABLE  33-6:    Women's  and  Children's  Undergarments  (SIC  234)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 


1993 


1994 


1995 


1996 


1997' 


1998'  1999' 


2000' 


97-98      98-99      99-00  96-00' 


Industry  data 

Value  of  shipments'" 

2341  Women's/child  underwear 

2342  Bras  and  allied  garments 

Value  of  shipments  ($1992) 

2341  Women's/child  underwear 

2342  Bras  and  allied  garments 

Total  employment  (thousands) 

2341  Women's/child  underwear 

2342  Bras  and  allied  garments 
Production  workers  (thousands) 

2341  Women's/child  underwear 

2342  Bras  and  allied  garments 

Average  hourly  earnings  ($) 

2341  Women's/child  underwear 

2342  Bras  and  allied  garments 

Product  data 

Value  of  shipments'" 

2341  Women's/child  underwear 

2342  Bras  and  allied  garments 

Value  of  shipments  ($1992) 

2341  Women's/child  underwear 

2342  Bras  and  allied  garments 
Trade  data 

Value  of  imports 

2341  Women's/child  underwear 

2342  Bras  and  allied  garments 
Value  of  exports 

2341  Women's/child  underwear 

2342  Bras  and  allied  garments 


3,943 

3,943 

4,245 

4,577 

4,244 

2,368 

2,155 

2,438 

2,494 

2,330 

1,575 

1,789 

1,807 

2,083 

1,914 

3,943 

3,884 

4,129 

4,418 

4,071 

2,368 

2,135 

2,390 

2,431 

2,264 

1,575 

1,748 

1,739 

1,988 

1,807 

53.7 

52.1 

47.1 

45.9 

38.1 

41.6 

38.0 

33.5 

30.2 

25.5 

12.1 

14.1 

13.6 

15.7 

12.6 

45.4 

43.7 

39.4 

38.0 

32.0 

35.8 

33.0 

29.0 

26.3 

22.6 

9.6 

10.7 

10.4 

11.7 

9.4 

6.74 

6.89 

6.70 

7.01 

7.31 

6.46 

6.54 

6.51 

6.96 

7.21 

7.80 

7.93 

7.22 

7.09 

7.53 

4,301 

4,182 

4,191 

4,243 

-2.8 

0.2 

1.2 

-0.0 

2,356 

2,296 

2,298 

2,322 

-2.5 

0.1 

1.0 

-0.1  • 

1,946 

1,886 

1,892 

1,921 

-3.1 

0.3 

1.5 

4,096 

3,953 

3,926 

3,934 

-3.5 

-0.7 

0.2 

-0.9 

2,280 

2,215 

2,208 

2,214 

-2.9 

-0.3 

0.3 

-0.6 

1,816 

1,739 

1,719 

1,720 

-4.3 

-1.1 

0.1 

-1.2  ' 

3,821 

3,587 

3,917 

4,180 

3,922 

3,975 

3,864 

3,872 

3,921 

-2.8 

0.2 

1.3 

-0.0 

2,237 

1,928 

2,128 

2,135 

1,980 

2,002 

1,951 

1,953 

1,973 

-2.5 

0.1 

1.0 

-0.1 

1,584 

1,659 

1,789 

2,045 

1,941 

1,973 

1,913 

1,919 

1,948 

-3.1 

0.3 

1.5 

0.1 

3,821 

3,532 

3,808 

4,032 

3,758 

3,779 

3,645 

3,619 

3,626 

-3.5 

-0.7 

0.2 

-0.9 

2,237 

1,911 

2,086 

2,081 

1,924 

1,937 

1,882 

1,876 

1,881 

-2.9 

-0.3 

0.3 

-0.6 

1,584 

1,621 

1,722 

1,951 

1,833 

1,842 

1,763 

1,743 

1,744 

-4.3 

-1.1 

0.1 

-1.2 

1,519 

1,787 

2,067 

2,442 

2,492 

2,885 

3,285 

3,849 

4,355 

13.9 

17.2 

13.1 

15.0 

985 

1,168 

1,342 

1,540 

1,646 

1,938 

2,200 

2,462 

2,799 

13.5 

11.9 

13.7 

14.2 

534 

619 

725 

902 

845 

946 

1,085 

1,388 

1,556 

14.7 

27.9 

12.2 

16.5 

407 

466 

521 

654 

650 

816 

771 

839 

921 

-5.5 

8.8 

9.8 

9.1 

155 

186 

222 

267 

273 

347 

306 

301 

327 

-11.8 

-1.7 

8.5 

4.6 

252 

280 

299 

387 

376 

468 

465 

538 

595 

-0.8 

15.8 

10.5 

12.1 

'  Estimate  except  imports  and  exports. 

Estimate. 
'  Forecast. 

Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  33-7:    Selected  Women's  Outerwear  (SIC  2331,  2335,  2337)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999'' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments^ 

13,733 

14,123 

14,598 

14,413 

13,851 

14,117 

13,775 

13,879 

14,001 

-2.4 

0.8 

0.9 

0.3 

2331  Women's/misses  blouses 

3,970 

4,012 

4,147 

3,797 

3,649 

3,700 

3,623 

3,634 

3,669 

-2.1 

0.3 

0.9 

0.1 

2335  Wornen  s/misses  dresses 

6,606 

6,730 

6,571 

6,632 

6,696 

-2.4 

0.9 

1.0 

0.3 

'2337  Women's  suits  and  coats 

A  nee; 

3,688 

3,596 

3,687 

3,581 

3,612 

3,636 

-2.9 

0.9 

0.7 

0.3 

Value  of  shipments  ($1992) 

13,733 

14,063 

14,644 

14,604 

14,248 

14,567 

14,068 

14,150 

14,369 

-3.4 

0.6 

1.5 

0.2 

2331  Women's/misses  blouses 

3,970 

3,976 

4,053 

3,686 

3,563 

3,651 

3,543 

3,544 

3,556 

-2.9 

0.0 

0.4 

-0.0 

2335  Women's/misses  dresses 

D,oDo 

o,Dy  / 

7, 1 28 

6,896 

6,992 

6,773 

6,847 

6,983 

-3.1 

1.1 

2.0 

0.3 

2337  Women's  suits  and  coats 

/I  yl  Q  1 

A  r\QA 

3,790 

3,789 

3,924 

3,752 

3,758 

3,830 

-4.4 

0.2 

1.9 

0.3 

Total  employment  (thousands) 

188 

190 

182 

186 

169 

2331  Women's/misses  blouses 

56.1 

52.9 

51.8 

47.8 

42.9 

2335  Women's/misses  dresses 

Oo.£. 

R7  1 
0/.  1 

Q7  C 

93.3 

2337  Women's  suits  and  coats 

/1Q  Q 
4(5.  J 

>1Q  C 

4y.D 

38.8 

33.0 

Production  workers  (thousands) 

156 

159 

151 

156 

143 

p2331  Women's/misses  blouses 

47.1 

44.7 

42.2 

39.3 

35.6 

|2335  Women's/misses  dresses 

/ 1  .U 

74.5 

74.8 

85. 1 

80.5 

'2337  Women's  suits  and  coats 

o  /  .0 

ack  n 
4U.U 

OA  1 

o4.  1 

31.1 

26.8 

'Average  hourly  earnings  ($) 

6.88 

7.02 

7.09 

6.99 

6.92 

2331  Women's/misses  blouses 

6.44 

6.96 

6.61 

6.55 

6.35 

2335  Women's/misses  dresses 

6.82 

6.71 

7.10 

6.93 

6.87 

2337  Women's  suits  and  coats 

/  .Do 

7.68 

7.75 

7.95 

Product  data 

\/alue  of  shipments'" 

13,581 

14,275 

14,400 

14,083 

13,734 

13,997 

13,658 

13,760 

13,881 

-2.4 

0.7 

0.9 

0.3 

2331  Women's/misses  blouses 

4,195 

4,580 

4,425 

4,012 

3,752 

3,804 

3,726 

3,737 

3,772 

-2.1 

0.3 

0.9 

0.1 

2335  Women's/misses  dresses 

5,278 

5,431 

6,042 

6,397 

6,336 

6,455 

6,302 

6,361 

6,422 

-2.4 

0.9 

1 .0 

0.3 

2337  Women's  suits  and  coats 

4,108 

4,264 

3,933 

3,674 

3,646 

3,738 

3,630 

3,662 

3,686 

-2.9 

0.9 

0.7 

0.3 

\/alue  of  shipments  ($1992) 

13,581 

14,211 

14,433 

14,253 

14,119 

14,439 

13,944 

14,022 

14,237 

-3.4 

0.6 

1.5 

0.2 

2331  Women's/misses  blouses 

4,195 

4,539 

4,325 

3,896 

3,664 

3,754 

3,643 

3,644 

3,657 

-2.9 

0.0 

0.4 

-0.0 

2335  Women's/misses  dresses 

5,278 

5,426 

6,146 

6,582 

6.614 

6,706 

6,496 

6,567 

6,697 

-3.1 

1.1 

2,0 

0.3 

2337  Women's  suits  and  coats 

4,108 

4,247 

3,961 

3,775 

3,842 

3,978 

3,805 

3,81 1 

3,883 

-4.4 

0.2 

1 .9 

0.3 

Trade  data 

\/alue  of  imports 

7,469 

8,149 

8,645 

9,283 

9,910 

10,846 

11,952 

12,534 

13,808 

10.2 

4.9 

10.2 

8.6 

2331  Women's/misses^louses 

4,224 

4,538 

4,743 

4,805 

4,959 

5,887 

6,759 

7,489 

8,430 

14.8 

10.8 

12.6 

14.2 

■  2335  Women's/misses  dresses 

1,054 

1,130 

1,339 

1,688 

1,871 

1,930 

1,992 

2,183 

2,365 

3.2 

9.6 

8.3 

6.0 

2337  Women's  suits  and  coats 

2,191 

2,480 

2,563 

2,790 

3,080 

3,029 

3,201 

2,862 

3,013 

5.7 

-10.6 

5.3 

-0.6 

•Ja\ue  of  exports 

514 

602 

603 

737 

788 

880 

848 

761 

781 

-3.6 

-10.2 

2.5 

-0.2 

2331  Women's/misses  blouses 

189 

242 

267 

377 

421 

452 

428 

429 

440 

-5.3 

0.3 

2.4 

1.1 

2335  Women's/misses  dresses 

98.3 

105 

103 

112 

115 

148 

124 

100 

104 

-16.2 

-19.7 

4.0 

-2.6 

2337  Women's  suits  and  coats 

227 

255 

233 

247 

253 

280 

296 

232 

237 

5.7 

-21.5 

2.1 

-1.6 

Estimate  except  imports  and  exports. 

Estimate. 

Forecast. 

Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


The  apparel  industry  is  still  highly  fragmented,  with  many 
.(impanies  experiencing  slow  growth  and  depressed  stock 
irices,  and  so  mergers  are  seen  as  a  way  to  cut  expenses  by 
eliminating  duplicate  functions  and  streamlining  business.  As  is 
he  case  among  retailers,  mergers  among  apparel  companies  are 
I  way  to  enhance  bargaining  power  in  the  marketplace.  Mergers 
ilso  are  used  by  companies  to  expand  their  brand  names  into 
K  w  product  categories  or  to  broaden  their  range  of  offerings. 
Although  most  recent  mergers  have  involved  small  and 
nedium-size  companies,  several  larger  manufacturers  have 
onducted  high-profile  mergers  recently. 


Many  apparel  and  fabricated  textile  products  companies 
that  have  reorganized  have  in  the  process  also  changed  focus 
from  manufacturing  to  become  consumer  marketing  compa- 
nies. These  companies  have  shifted  at  least  part  of  their  pro- 
duction overseas  or  have  outsourced  to  contractors.  Many 
participate  in  production-sharing  programs  in  Mexico  and  the 
CBI  countries  to  reduce  costs  and  provide  a  quick  turnaround. 
This  allows  them  to  offer  competitively  priced  merchandise 
and  respond  quickly  to  changes  in  consumer  demand.  Many  of 
these  companies  provide  packaging  services  that  stores  now 
request.  The  U.S.  International  Trade  Commission  estimates 
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that  55  percent  oftlK-  apparel  sold  in  the  United  States  in  1998 
was  imported. 

The  trend  toward  retailers  becoming  apparel  manufacturers 
and  apparel  manufacturers  becoming  retailers  continues. 
Some  retailers  have  established  private  label  lines  that  allow 
them  to  deal  directly  with  contractors.  Some  retailers  use  pri- 
vate labels  to  differentiate  themselves  from  other  retailers  and 
fill  in  gaps  in  their  product  lines.  Consumers  increasingly 
associate  national  brands  with  consistency  in  quality  and  size, 
and  this  has  allowed  rapid  growth  in  private  label  brands. 
Some  U.S.  apparel  companies  have  established  their  own 
merchandise  stores.  Combining  retailing  and  apparel  manu- 
facturing allows  companies  to  create  efficiencies  by  eliminat- 
ing middlemen. 

Some  textile  companies  are  becoming  apparel  maiuilactur- 
ers.  A  few  large  U.S.  textile  companies  have  established  sewing 
operations  as  well  as  spinning,  knitting,  and  weaving  mills  in 
Mexico  and  are  able  to  produce  garments  with  their  own  fabric 
and  take  advantage  of  the  NAFTA  apparel  trade  provisions. 
Combining  mill  operations  with  sewing  leads  to  cost  reduction 
and  greater  efficiencies  and  also  is  intended  by  some  companies 
to  increase  export  sales  to  third  countries. 

Technology  improvements  have  enabled  apparel  and  fabri- 
cated textile  products  manufacturers  to  enhance  the  quick 
response  programs  that  have  become  essential  to  compete  in 
today's  rapidly  changing  markets.  "Supply-chain  management" 
is  a  broader  term  that  includes  timely  product  development  and 
quick  response  to  market  demand.  Sophisticated  programs  start 
with  data  from  a  cash  register  sale  and  automatically  transmit 
the  information  needed  to  replenish  stock  quickly.  Supply- 
chain  management  ties  together  design,  inventory,  suppliers, 
cutters,  sewers,  and  delivery  systems  to  eliminate  inefficiencies 
and  reduce  inventory  and  delays  in  responding  to  customer 
demand.  Aided  by  technology,  some  large  U.S.  apparel  firms 
have  formed  "strategic  alliances"  with  their  retail  customers 
that  involve  developing  plans  regarding  production,  inventory 
management,  and  automatic  replenishment. 

Other  technological  improvements  are  leading  to  increased 
efficiency  and  increases  in  productivity  in  manufacturing 
processes,  such  as  computer-aided  design  (CAD)  systems  for 
cutting  and  embroidery  layouts.  Many  companies  are  using 
technology  to  establish  programs  to  improve  quality  control. 

Electronic  Commerce 

Among  all  the  structural  changes  affecting  the  apparel  and  fab- 
ricated textile  products  industry,  however,  the  Internet  is  prov- 
ing to  be  one  of  the  largest  and  most  promising.  The  Internet  is 
factoring  mio  all  facets  of  the  industry,  from  direct  sales  to  con- 
sumers, to  ordering  from  suppliers,  to  speeding  designs  to  dis- 
tant cutters  and  assembly  plants. 

The  Internet  has  become  a  quick  way  to  shop  for  busy  fami- 
lies that  want  to  reduce  the  amount  of  time  spent  in  stores,  and 
apparel  is  one  of  the  items  most  frequently  purchased  on-line. 
Internet  shopping  for  ajiparel  is  not  yet  as  large  as  the  other 
method  of  nonstore  retailing:  catalogs.  Catalogs  have  been 
around  for  many  years,  are  portable,  offer  generally  good  pic- 
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lures  and  descriptions  of  merchandise,  and  provide  telephoneii!''" 
ordering  and  assistance.  However,  Internet  sales  are  growing  at' 
a  much  faster  rate  than  are  catalog  sales.  It  is  estimated  that  140? 
million  Americans  have  Internet  access,  with  over  40  percent  ot\ 
adults  going  on-line  every  month 

Apparel  manufacturers,  catalog  companies,  and  retailers  alii 
use  the  Internet  to  promote  sales.  On-line  apparel  sales  were 
estimated  to  exceed  $300  million  in  1998.  Approximately  2h 
percent  of  households  that  inade  on-line  purchases  in  1998' 
bought  apparel.  Manufacturers  often  offer  more  complete  oit 
different  merchandise  lines  and  sizes  on  the  Internet  than  can  bei 
found  in  many  retail  stores,  and  they  can  vary  the  selectionr 
quickly  if  necessary,  lor  example,  in  response  to  unexpected 
weather  patterns.  Other  Internet  sites  have  store  locators  foD 
consumers  who  want  to  to  purchase  at  retail.  Innovative  compa-;^  '^ 
nies  have  added  features  such  as  the  ability  to  mix  and  match  j  n 
separates,  view  coordinating  articles,  and  custom  design  outer-i  a 
wear  to  their  Web  sites.  One  catalog  company  invites  users  to-  j  wi 
enter  their  personal  measurements  and  characteristics  and  then 
builds  a  model  to  interactively  display  different  apparel  choices 
and  make  recommendations. 

The  Internet  has  begun  to  redefine  the  relationship  between^ 5  >j 
manufacturers  and  retailers,  and  the  transition  has  not  always:; 
proceeded  smoothly  as  retailers  see  themselves  threatened  with 
becoming  increasingly  less  essential  to  sales  of  apparel  and  fab-(j  I 
ricated  textile  products.  Retailers  are  deciding  how  large  a  pres-if 
cnce  they  want  on  the  Internet  and  whether  to  regard  on-lindl  1 
retailing  as  an  extension  of  their  store  networks  or  as  competi^ 
tion  for  them.  Nearly  two-thirds  of  on-line  revenues  in  1998^ 
went  to  retail  or  catalog  companies  whose  businesses  predated!  t 
their  Internet  sites 

The  Internet  is  becoming  a  more  significant  factor  in  export 
sales,  reaching  consuiners  who  otherwise  might  not  have  accessja 
to  U.S.  products,  although  on-line  shopping  has  not  spread  as:iJ 
quickly  in  the  rest  of  the  world  as  it  has  in  the  United  States.  It  isi 
estimated  the  United  States  accounted  for  80  percent  of  global-  . 
on-line  sales  in  1998.  In  seven  foreign  countries,  at  least  10  per-<  !  ,[ 
cent  of  the  population  is  able  to  access  the  Internet.  Connecting  ;  n 
to  the  World  Wide  Web  is  generally  much  more  expensivd^g 
abroad,  and  in  some  countries  Internet  availability  is  not  wide-:  [ 
spread.  Language  barriers,  import  taxes,  and  restrictions  also-  .j 
may  hinder  the  spread  of  Internet  retailing  to  other  countries.    '  ,[( 
As  the  Internet  has  made  shopping  more  efficient  for  mil-'  j, 
lions  of  consumers  and  reduced  costs  for  manufacturers  and 
retailers,  it  has  streamlined  the  apparel  business  and  made  it. 
more  efficient.  Manufacturers  use  the  Internet  and  a  range  of  3, 
information  technologies  such  as  Intranet  and  electronic  data 
interchange  (EDI)  to  cut  costs  and  increase  efficiency. 
Apparel  companies  use  the  Internet  to  hold  fashion  shows  for 
retail  buyers,  beam  new  designs  and  specifications  to  manu- 
facturing facilities  around  the  world,  order  from  suppliers,  and 
integrate   manufacturing  and  distribution   processes  with 
accounting  and  payroll  via  sophisticated  supply-chain  man-:  ■,. 
agement  systems.  This  technology  increases  sales  by  allowing  51, 
more  of  the  right  product  to  be  in  stock  when  the  consumer  isi  ,j 
ready  to  buy.  j, 


J 


Labor  Standards 

More  and  more  apparel  and  fabrieated  textile  product  compa- 
nies are  taking  initiatives  to  guarantee  that  they  and  their  eon- 
II  actors  do  not  participate  in  sweatshop  operations  in  the  United 
Slates  and  abroad.  For  example,  the  Apparel  Industry  Partner- 
ship (AIP),  initiated  by  President  Clinton  in  1996,  is  a  group  of 
industry,  labor,  nongovernmental,  and  consumer  groups  that 
h  i\e  agreed  to  a  code  of  conduct  and  independent  monitoring 
sN  slems  that  will  help  assure  that  the  clothing  and  shoes  avail- 
aiile  in  the  marketplace  are  made  under  decent  and  humane 
working  conditions.  The  strong  workplace  code  of  conduct, 
which  companies  voluntarily  adopt  and  require  their  contrac- 
iiHs  to  adopt,  includes  prohibitions  against  child  labor,  worker 
ahiise  or  harassment,  and  discrimination;  recognition  of  work- 
ers" right  to  freedom  of  association  and  collective  bargaining;  a 
nimimum  or  prevailing  industry  wage;  a  cap  on  mandatory 
<)\ertime  to  12  hours  per  week:  and  a  safe  and  healthy  working 
ciivironment.  There  are  18  participants  in  the  partnership,  hi 
November  1998,  the  partnership  released  its  agreement  on  a 
ijlobal  monitoring  plan.  Under  the  plan,  an  independent  body 
lalled  the  Fair  Labor  Association  (FLA)  was  established  that 
will  oversee  the  monitoring  of  the  working  conditions  of  the 
member  companies. 

hi  late  1998,  the  American  Apparel  Manufacturers  Associa- 
tion launched  a  separate  effort  called  the  Worldwide  Responsi- 
ble Apparel  Production  (WRAP)  certification  program.  The 
WRAP  program  is  an  international  plant  certification  plan 
I"!  ised  on  a  set  of  12  minimum  standards  for  production  facili- 
lics  that  are  designed  to  eliminate  workplace  abuses. 

The  A  IP's  FLA  and  WRAP  have  many  elements  in  common, 
differing  mainly  in  their  approach  to  monitoring.  The  FLA 
approach  requires  companies  to  ensure  that  their  factories  and 
those  of  their  suppliers  are  in  compliance  with  the  AIP  code  of 
joiiduct.  Outside  monitors  randomly  audit  a  company's  com- 
pliance. The  WRAP  program  takes  a  factory-based  approach  in 
which  plants  may  be  certified  for  compliance  with  WRAP  prin- 
ciples through  inspection  by  an  outside  monitor. 

Consumers  have  become  increasingly  aware  of  the  sweat- 
^hop  issue,  and  some  have  become  activists,  hiitiatives  have 
ncen  introduced  on  several  college  campuses  to  require  that 
Dookstore  merchandise  not  be  produced  by  sweatshop  or  child 
labor.  Over  120  colleges  and  universities  have  joined  the  FLA. 
.11  addition,  five  of  those  schools  participate  in  a  program  to 
lelp  manufacturers  and  subcontractors  comply  with  new  fair 
!abor  codes  at  factory  sites.  Those  codes  cover  payment  of  a  just 
A  age  and  the  identification  of  factories  that  manufacture  school 
-iiiods. 

PROJECTIONS  OF  INDUSTRY  AND 

TRADE  GROWTH  

^lospects  for  the  apparel  and  fabricated  textile  products  Indus- 
ry  include  slight  growth  in  industry  shipments,  but  imports  are 
■xpected  to  continue  to  claim  a  growing  share  of  the  market. 
Tonsumer  confidence  is  expected  to  remain  high,  economic 


conditions  should  stay  good,  and  the  number  of  "affluent" 
households  is  increasing.  Those  households  account  for  a  sig- 
nificant share  of  apparel  spending. 

The  twin  problems  of  import  competition  and  stagnant  pric- 
ing remain  formidable  for  the  industry.  With  the  phaseout  of 
import  quotas  in  2005  under  the  WI'O  Agreement  on  Textiles 
and  Clothing,  these  problems  will  continue  to  grow.  Large 
apparel  companies  are  expected  to  expand  as  they  implement 
globalization  strategies  and  continue  to  consolidate.  Smaller 
companies  that  cannot  afford  the  latest  technology  to  streamline 
operations  and  shorten  delivery  times  will  increasingly  rely  on 
niche  markets.  The  development  of  new  fabrics  by  the  textile 
industry,  such  as  smart  fabrics  that  automatically  adjust  to 
changes  in  temperature  and  high-performance  fabrics,  gives 
apparel  companies  opportunities  to  produce  new  products. 

Time-pressed  consumers  increasingly  will  turn  to  catalogs 
and  on-line  shopping  as  an  alternative  to  traditional  retail  for- 
mats. Less  time  will  be  spent  in  fewer  stores.  Apparel  compa- 
nies will  spend  more  on  information  technology  even  as  they 
source  more  manufacturing  abroad  to  reduce  costs  and  improve 
their  ability  to  respond  quickly  to  consumer  demand. 

Many  apparel  companies  that  manufacture  upscale  goods  are 
working  to  improve  the  tit  of  ck)thing.  Answering  a  chronic  com- 
plaint of  consumers,  new  technology  using  body  scans  and  lasers 
is  under  development  by  several  companies.  The  resulting  three- 
dimensional  models  allow  customers  to  "try  on"  clothes  that 
match  their  measurements  or  order  custom-made  apparel.  These 
projects,  some  of  which  include  worldwide  body  measurement 
surveys,  are  expected  to  improve  sizing  standards  in  the  industry. 

Government  agencies  are  helping  the  industry  develop  and 
apply  new  technologies.  The  American  Textile  Partnership 
(AMTEX),  a  joint  venture  of  the  industry  and  the  U.S.  Depart- 
ment of  Energy,  is  working  to  link  textile  mills,  apparel  manu- 
facturers, wholesalers,  and  retailers  in  a  business-to-business 
electronic  commerce  network  that  allows  all  industry  segments 
to  respond  more  quickly  and  efficiently  to  changing  consumer 
spending  patterns.  The  National  Textile  Center  (NTC),  a 
research  consortium  of  six  universities,  and  the  Textile/Cloth- 
ing Technology  Corp.  (TC"),  both  of  which  receive  funds 
through  the  U.S.  Department  of  Commerce,  are  working  with 
industry  to  develop  technology  to  automate  product  design, 
production,  and  distribution. 

GLOBAL  MARKET  PROSPECTS 


Exports  of  apparel  and  fabricated  textile  products  accounted  for 
12.5  percent  of  product  shipments  in  1998,  up  from  6.9  percent 
in  1992.  In  the  1993-1998  period,  exports  of  those  products 
achieved  a  compound  annual  gain  of  10  percent,  but  they  were 
nearly  flat  from  1997  to  1998. 

Exports  of  apparel  declined  4  percent  from  1997  to  1998, 
when  they  totaled  $6.5  billion.  Apparel  export  data  include  cut 
parts  exported  for  assembly  in  other  countries  and  returned  to 
the  United  States  as  imports  under  HTSUS  9802.  Exports  to  the 
NAFTA  member  Mexico  and  the  CBI  beneficiary  countries. 
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which  are  the  main  partners  in  such  production  sharing  arrange- 
ments, have  advanced  dramatically  in  recent  years  and 
accounted  for  about  75  percent  of  total  apparel  exports  in  1998. 

Canada,  Japan,  and  the  European  Union  (EU)  countries  are 
the  major  destinations  for  finished  apparel  exports.  Exports  to 
those  countries  are  concentrated  in  men's  and  boys'  apparel, 
with  trousers  and  knit  shirts  being  atiiong  the  strongest  cate- 
gories. Although  apparel  exports  to  Canada  increased  in  1998. 
exports  to  .lapan  and  the  EU  countries  declined.  The  ongoing 
integration  of  the  North  American  economy  driven  by 
NAFTA,  coupled  with  a  solid  Canadian  economy,  resulted  in 
a  7  percent  increase  in  apparel  exports  to  Canada,  .lapan,  suf- 
fering from  a  weak  economy,  sharply  curtailed  its  imports  of 
U.S.  apparel  in  1997  and  1998.  The  level  of  apparel  exports  to 
Japan  in  1998  stood  at  less  than  half  the  level  in  1996  as 
spending  for  discretionary  consumer  products  plummeted. 
While  exports  to  Japan  continued  to  decrease  in  the  first  half 
of  1999,  the  rate  of  decline  was  only  10  percent,  and  a  possi- 
ble rebound  in  the  Japanese  economy  is  cause  for  optimism 
about  U.S.  apparel  sales.  Apparel  exports  to  the  EU  nations 
declined  19  percent  from  1997  to  1998  as  those  economies 
lost  momentum  during  the  course  of  1998.  Data  for  the  first 
half  of  1999  show  further  erosion  of  exports  to  the  EU. 
Among  smaller  markets  for  U.S.  apparel  exports.  South 
America  also  experienced  economic  difficulties  in  1998,  par- 
ticularly Brazil,  where  U.S.  apparel  exports  were  cut  in  half 
from  the  previous  year's  level. 

While  the  performance  of  U.S.  apparel  exports  is  driven  in 
large  part  by  economic  conditions  in  their  major  markets,  the 
migration  of  Ll.S.  apparel  producers  to  low-cost  countries  is 
another  significant  factor.  As  U.S.  companies  are  becoming 
more  global,  they  increasingly  are  servmg  foreign  markets  from 
their  low-cost  production  sources.  Thus,  while  exports  from  the 


United  States  have  not  been  robust  in  recent  years,  this  does  not  ^ 
necessarily  indicate  weakness  in  the  appeal  of  U.S.  apparel i,] 
brands  around  the  world. 

Exports  of  fabricated  textile  products  expanded  in  1998,' 
exceeding  $2.4  billion,  14  percent  higher  than  the  previous  year, 
(see  Table  33-8).  NAFTA  partners  Canada  and  Mexico  are  byj^ 
far  the  largest  markets  for  these  products.  Exports  of  fabricated  jl 
textile  products  to  the  EU  countries  were  stable  in  1998,  but>] 
those  to  the  Far  East  declined.  \  \ 

The  U.S.  Department  of  Commerce's  Office  of  Textiles  and;  | 
Apparel  (OTEXA)  provides  assistance  to  firms  that  sell  in  foreign  i 
countries,  including  an  export  database.  Export  Advantage,  which)  \ 
includes  infomiation  on  country  markets  and  listings  of  overseas 
buyers  and  U.S.  exporters.  OTEXA  also  facilitates  participation* 
in  trade  fairs  in  many  parts  of  the  world  and  assists  fimis  in  over-i  j 
coming  foreign  countries"  restrictions  on  their  exports.  ! 


INDUSTRY  SUBSECTORS 


Many  of  the  industry  trends  discus.sed  so  far  cut  across  all  seg 
ments  of  the  sewn  products  industry.  The  following  sections, 
provide  information  on  the  three  major  sectors  of  that  industry. 
To  provide  an  mdication  of  the  relative  importance  of  the  | 
apparel  sectors,  personal  consumption  expenditure  data  showi 
that  women's  and  girls'  apparel  accounted  for  56  percent  of'l 
consumer  apparel  expenditures  in  1998,  men's  and  boy's^j 
apparel  36  percent,  and  infants"  apparel  8  percent. 


Men's  and  Boys'  Apparel 

Shipments  of  men"s  and  boys"  apparel  remained  fairly  stable- y^' 
over  the  last  several  years,  but  shifts  within  some  segments*;  | 


were  marked.  Shipments  of  suits,  coats,  and  shirts  declined  sig- 


TABLE  33-8:    U.S.  Trade  Patterns  in  Fabricated  Textile  Products^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

1 

J 

Region'' 

Value^ 

Share,% 

Region' 

Value' 

Share,% 

NAFTA 

1,043 

43 

NAFTA 

1,372 

29 

Latin  America 

1,047 

43 

Latin  America 

126 

3 

Western  Europe 

128 

5 

Western  Europe 

555 

12 

Japan/Chinese  Economic  Area 

96 

4 

Japan/Chinese  Economic  Area 

1,484 

31 

Other  Asia 

34 

1 

Other  Asia 

1,109 

23 

Rest  of  world 

96 

4 

Rest  of  world 

162 

3 

World 

2,444 

100 

World 

4,806 

100 

Top  Five  Countries 

Value 

Share,% 

Top  Five  Countries 

Value 

Share,% 

Mexico 

618 

25 

China 

1,142 

24 

Canada 

425 

17 

Mexico 

1,109 

23 

Honduras 

343 

14 

Pakistan 

362 

8 

Dominican  Republic 

257 

11 

India 

340 

7 

El  Salvador 

183 

7 

Taiwan 

286 

6 

-sol 


'  SIC  239. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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niticanlly,  while  those  ot  lioiiscis,  unclerwcar,  and  work  cloth- 
ing increased  (see  Tables  33-4  and  33-5). 

The  trend  toward  casual  dressing  remained  a  significant 
influence  in  the  men's  and  boys"  wear  markets,  displacing 
sales  of  tailored  clothing.  Many  tailored  clothing  manufac- 
turers have  followed  the  trend,  cutting  back  on  their  tailored 
lines  and  concentrating  on  casual  clothing.  Some  new  prod- 
ucts gave  dressy  clothing  a  boost.  One  involves  the  use  of 
stretch  fabric  in  dress  slacks;  another  is  dress  slacks  with  fin- 
ished bottoms.  Khaki  clothing  continues  to  make  inroads 
in  casual  dressing  in  all  age  groups,  while  newer  types  of 
denim  are  gaining  acceptance  in  the  jeans  market.  As  sales 
of  sports  logo  apparel  and  sweats  have  fallen  off,  sales  of 
branded  apparel  have  grown  sharply,  especially  with  younger 
consumers. 

Employment  in  men's  and  boys'  clothing  categories 
declined  across  the  board  between  1992  and  1996,  and  those 
declines  accelerated  in  the  following  years.  Wages  rose  in  all 


men's  and  boys'  apparel  segments  except  underwear,  with 
neckwear  showing  the  largest  wage  gains  in  the  1992-1996 
period. 

Women's.  Girls',  and  Children's  Apparel 

Women's,  girls',  and  children's  apparel  shipments  (sec  Tables 
33-6,  33-7,  and  33-9)  showed  very  little  growth  in  the  last  sev- 
eral years  as  import  penetration  in  the  American  market  contin- 
ued to  increase.  As  is  the  case  in  men's  wear,  tailored  women's 
clothing  has  been  negatively  affected  by  the  trend  toward  casual 
dressing.  Sales  of  sportswear  and  sports  apparel  were  highlights 
in  this  segment.  Along  with  value,  consumers  are  looking 
increasingly  for  comfort  when  they  select  apparel,  leading  to 
the  popularity  of  stretch  fabrics.  Ease  of  care  also  is  of  growing 
importance  to  customers.  The  children's  market  is  expanding  as 
more  children  are  born  to  older,  more  affluent  parents.  Many 
adult  apparel  manufacturers  are  expanding  into  the  lucrative 
children's  market. 


I  TABLE  33-9:    Girls'  and  Children's  Outerwear  (SIC  236)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992       1993       1994       1995       1996       1997'        1998'        1999^       2000'      97-98      98-99      99-00  96-00" 


Industry  data 


Value  of  shipments^ 

3,145 

3,221 

3,926 

3,605 

3,874 

3,935 

3,818 

3,835 

3,870 

-3.0 

0.5 

0.9 

-0.0 

2361  Child's  dresses/blouses 

1,619 

1,567 

1,716 

1,631 

1,636 

1,663 

1,612 

1,620 

1,636 

-3.0 

0.5 

1.0 

0.0 

2369  Children's  outerwear  nec 

1,525 

1,655 

2,210 

1,973 

2,238 

2,272 

2,205 

2,215 

2,233 

-2.9 

0.4 

0.8 

-0.1 

Value  of  shipments  (S1992) 

3,143 

3,203 

3,932 

3,594 

3,832 

3,917 

3,800 

3,837 

3,861 

-3.0 

1.0 

O.S 

0.2 

2361  Child's  dresses/blouses 

1,619 

1,570 

1,728 

1,572 

1,567 

1,603 

1,568 

1,567 

1,566 

-2.2 

-0.0 

-0.1 

-0.0 

2369  Children's  outerwear  nec 

1,525 

1,633 

2,203 

2,022 

2,265 

2,314 

2,232 

2,269 

2,295 

-3.5 

1.7 

1.1 

0.3 

Total  employment  (thousands) 

53.3 

49.2 

48.0 

42.7 

33.5 

2361  Child's  dresses/blouses 

23.9 

23.1 

19.5 

17.3 

11.6 

2369  Children's  outer^vear  nec 

29.4 

26.1 

28.5 

25.4 

21.9 

Production  workers  (thousands) 

43.6 

39.8 

38.4 

34.1 

27.4 

2361  Child's  dresses/blouses 

19.1 

18.6 

15.2 

13.1 

8.8 

2369  Children's  outerwear  nec 

24.5 

21.2 

23.2 

21.0 

18.6 

Average  hourly  earnings  ($) 

6.36 

6.63 

6.78 

6.54 

7.01 

2361  Child's  dresses/blouses 

6.49 

6.24 

6.53 

6.33 

7.36 

2369  Children's  outerwear  nec 

6.26 

6.97 

6.96 

6.65 

6.87 

Product  data 

Value  of  shipments^ 

3,503 

3,452 

3,636 

3,565 

3,585 

3,642 

3,533 

3,549 

3,581 

-3.0 

0.5 

0.9 

-0.0 

2361  Child's  dresses/blouses 

1,719 

1,626 

1,680 

1,616 

1,590 

1,616 

1,567 

1,575 

1,590 

-3.0 

0.5 

1.0 

0.0 

2369  Children's  outerwear  nec 

1,784 

1,826 

1,957 

1,949 

1,995 

2,026 

1,966 

1,975 

1,991 

-2.9 

0.4 

0.8 

-0.1 

Value  of  shipments  ($1992) 

3,503 

3,432 

3,642 

3,554 

3,542 

3,621 

3,514 

3,546 

3,568 

-3.0 

0.9 

0.6 

0.2 

i2361  Child's  dresses/blouses 

1,719 

1,629 

1,692 

1,557 

1,523 

1,558 

1,524 

1,523 

1,522 

-2.2 

-0.0 

-0.1 

-0.0 

2369  Children's  outerwear  nec 

1,784 

1,803 

1,951 

1,997 

2,019 

2,063 

1,990 

2,023 

2,046 

-3.5 

1.7 

1.1 

0.3 

tTrade  data 

Value  of  imports 

13.6 

236  Girls'  and  children's  outerwear 

7,748 

7,899 

8,407 

8,211 

8,425 

10,475 

11,705 

12,677 

14,027 

11.7 

8.3 

10.7 

Value  of  exports 

12.5 

i236  Girls'  and  children's  outerwear 

453 

484 

594 

698 

829 

914 

1,031 

847 

953 

12.8 

-17.8 

3.6 

'  Estimate  except  imports  and  exports. 

Estimate. 
^  Forecast. 

Compound  annual  rate. 

'  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Adininistration. 
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TABLE  33-10:    Miscellaneous  Fabricated  Textile  Products  (SIC  239) 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994       1995        1996       1997'       1998'       1999'      2000^      97-98     98-99     99-00  96-00'' 


Industry  data 


Value  of  shipments'' 

19,1 18 

20,264 

21,738 

22,488 

239A  Home  furnishings'' 

6,886 

7,154 

7,41 1 

7,616 

239B  Miscellaneous  textile  products^ 

12,232 

13,1 10 

14,327 

14,872 

Value  of  shipments  ($1992) 

19,1 18 

20,034 

21,318 

21,740 

239A  Home  furnishings 

6,886 

7,022 

7,217 

7,305 

R  IV] iQi^f^ltanpni iq  tp vt iIp  nroHiiPtQ 

12,232 

13,012 

14,101 

14,436 

Total  employment  (thousands) 

21 1 

212 

222 

228 

239A  Home  furnishings 

73.7 

72.1 

71.3 

74.4 

239B  Miscellaneous  textile  products 

137 

140 

151 

154 

Production  workers  (thousands) 

168 

171 

179 

182 

239A  Home  furnishings 

61.0 

59.5 

59.0 

60.0 

239B  Miscellaneous  textile  products 

107 

112 

120 

122 

Average  hourly  earnings  ($) 

8.34 

8.61 

8.78 

8.90 

239A  Home  furnishings 

7.24 

7.79 

7.90 

7.98 

239B  Miscellaneous  textile  products 

8.98 

9.06 

9.21 

9.33 

Product  data 

Value  of  shipments'" 

18,220 

19,555 

20,738 

21,240 

239A  Home  furnishings 

6,540 

6,980 

7,230 

7,096 

239B  Miscellaneous  textile  products 

1 1,681 

12,575 

13,508 

14,143 

Value  of  shipments  ($1992) 

18,220 

19,331 

20,339 

20,534 

239A  Home  furnishings 

6,540 

6,851 

7,043 

6,808 

239B  Miscellaneous  textile  products 

11,681 

12,480 

13,296 

13,726 

Trade  data 

Value  of  imports 

2,720 

3,135 

3,446 

3,577 

239A  Home  furnishings 

1,160 

1,318 

1,538 

1,718 

239B  Miscellaneous  textile  products 

1,559 

1,817 

1,909 

1,859 

Value  of  exports 

1,081 

1,221 

1,286 

1,519 

239A  Home  furnishings 

338 

349 

362 

350 

239B  Miscellaneous  textile  products 

742 

872 

924 

1,169 

22,934 

23,588 

22,983 

23,136 

23,380 

-2.6 

0.7 

1.1 

0.5 

7,517 

7,698 

7,510 

7,567 

7,649 

-2.4 

0.8 

1.1 

0.4 

15,418 

15,890 

15,472 

15,569 

15,731 

-2.6 

0.6 

1.0 

0.5 

21,236 

21,463 

20,373 

20,572 

20,525 

-5.1 

1.0 

-0.2 

-0.8 

7,002 

7,109 

6,856 

6,860 

6,866 

-3.5 

0.1 

0.1 

-0.5 

14,234 

14,354 

13,517 

13,711 

13,659 

-5.8 

1.4 

-0.4 

-1.0 

224 
68.6 
155 


179 
55.8 
123 

9.02 
8.20 
9.39 


21,866 

22,490 

21,912 

21,644 

21,644 

-2.6 

-1.2 

0.0 

-0.3 

7,071 

7,241 

7,065 

7,425 

7,425 

-2.4 

5.1 

0.0 

1.2 

14,795 

15,248 

14,847 

14,219 

14,219 

-2.6 

-4.2 

0.0 

-1.0 

20,243 

20,461 

19,420 

19,254 

19,011 

-5.1 

-0.9 

-1.3 

-1.6 

6,587 

6,687 

6,450 

6,732 

6,665 

-3.5 

4.4 

-1.0 

0.3 

13,657 

13,774 

12,971 

12,522 

12,346 

-5.8 

-3.5 

-1.4 

-2.5 

3,637 

4,221 

4,806 

5,474 

6,022 

13.9 

13.9 

10.0 

13.4 

1,709 

2,054 

2,546 

2,930 

3,228 

24.0 

15.1 

10.1 

17.2 

1,928 

2,168 

2,261 

2,544 

2,794 

4.3 

12.5 

9.8 

9.7 

1,878 

2,139 

2,444 

2,535 

2,662 

14.3 

3.7 

5.0 

9.1 

371 

439 

469 

445 

457 

6.8 

-5.1 

2.6 

5.3 

1,507 

1,700 

1,975 

2,090 

2,205 

16.2 

5.8 

5.5 

10.0 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 
Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
'  239A  includes  SIC  2391  and  SIC  2392;  239B  represents  all  other  components  of  SIC  239. 
Source;  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 


Employment  in  the  women's,  girls',  and  children's  apparel 
segments  declined  sharply  from  1992  to  1996  across  all  seg- 
ments except  dresses,  although  in  the  following  years  signifi- 
cant declines  continued,  including  in  the  dress  segment. 

Fabricated  Textile  Products 

Home  furnishings  (see  Table  33-10)  is  one  of  the  brighter  areas 
in  the  apparel  and  fabricated  textile  products  industry.  This 
market  is  growing  because  of  the  boom  in  construction  and 
home  sales  prompted  by  low  interest  rates  and  the  trend  toward 
consumers  spending  more  time  at  home  and  dressing  up  the 
home  to  make  it  as  comfortable  as  possible.  Unlike  apparel,  the 
home  furnishings  market  is  dominated  by  a  few  U.S.  (mainly 
textile)  companies  and  traditionally  was  unaffected  by  imports 
because  most  items  are  significantly  less  labor-intensive  than 
apparel  and  because  shipping  charges  are  relatively  high  for 
bulkier  and  heavier  home  textiles.  Imports  are  making  inroads 
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in  this  market,  however,  and  in  1 998  accounted  for  over  25  per- 
cent of  the  market. 

Many  of  the  large  textile  companies  that  dominate  this  mar- 
ket have  reduced  or  eliminated  their  apparel  fabric  manufactur-ii 
ing  and  diversified  their  home  furnishings  offerings  and 
expanded  product  lines  to  take  advantage  of  the  expanding 
home  market.  Some  designers  have  established  their  own  home 
furnishings  product  lines. 

Employment  in  home  textiles  declined  in  the  1992-1996 
period  as  productivity  improved,  and  it  continued  to  fall  in  the 
following  years,  although  at  a  slower  rate  than  in  the  remainder 
of  the  apparel  and  fabricated  textile  products  industry.  Wages 
for  fabricated  textile  product  workers  are  among  the  highest  in 
the  industry. 

Joanne  Tucker,  Office  of  Textiles  and  Apparel,  U.S.  Depart- 
ment of  Commerce,  (202)  482-4058,  September  1999. 
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FOOTWEAR,  LEATHER,  AND  LEATHER  PRODUCTS 

Economic  and  Trade  Trends 
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Output  and  Productivity 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Footwear,  Leather,  and 
Leather  Products 

INDUSTRY  DEFINITION  The  footwear,  leather,  and  leather  products 
group  consists  of  seven  industries:  nonrubber  footwear  (SIC  314),  leather  tan- 
ning and  finishing  (SIC  3111),  leather  gloves  and  mittens  (SIC  3151),  luggage 
(SIC  3161),  handbags  (SIC  3171),  small  personal  leather  goods  (SIC  3172),  and 
leather  wearing  apparel  (SIC  2386) 


OVERVIEW 


Industry  shipments  of  nonrubber  footwear,  leather,  and  leather 
products  declined  about  7  percent  in  1999  to  an  estimated  $7.65 
billion.  In  constant  dollars,  the  value  of  shipments  declined 
about  6  percent  in  1999  as  strong  competition  from  imports  and 
lower  domestic  demand  limited  production  in  all  industry  seg- 
ments except  leather  tanning  and  leather  wearing  apparel.  Tables 
34-1  and  34-2  show  the  distribution  and  change  in  industry  ship- 
ments in  cuiTcnt  dollars  and  constant  dollars. 


GLOBAL  INDUSTRY  TRENDS 


U.S.  imports  of  nonrubber  footwear,  leather,  and  leather  prod- 
ucts increased  about  1.5  percent  to  $18  billion  in  1999.  China 
was  the  largest  supplier  by  far,  accounting  for  5 1  percent  of 
total  U.S.  imports  of  those  products  (see  Table  34-3).  All  these 
i  industries,  with  the  exception  of  leather  tanning  and  finishing, 
I  are  extremely  labor-intensive.  In  comparison  with  U.S.  produc- 
kers,  manufacturers  in  China  and  developing  countries  have  a 
substantial  cost  advantage  as  a  result  of  their  lower  labor  com- 
ipensation  rates. 

In  1999,  U.S.  exports  of  nonrubber  footwear,  leather,  and 
lileather  products  totaled  about  $1.8  billion,  down  about  8  percent 
pfrom  1998.  Thus,  in  1999  imports  of  these  products  exceeded 
,!lexports  by  about  $16.2  billion,  a  decrease  in  the  sector  trade 
deficit  of  less  than  1  percent  from  the  1998  level.  Nonrubber 
footwear  accounted  for  $11  billion  of  that  deficit.  By  value. 


imports  accounted  for  76  percent  of  apparent  consumption 
(product  shipments  plus  imports  minus  exports)  for  the  nonrub- 
ber footwear,  leather,  and  leather  products  group  in  1999.  The 
handbag  industry  had  the  highest  ratio  of  imports  to  apparent 
consumption  at  88  percent,  followed  by  86  percent  for  leather 
apparel,  82  percent  each  for  nonrubber  footwear  and  luggage,  73 
percent  for  gloves,  and  62  percent  for  personal  leather  goods. 
Leather  tanning  had  the  lowest  ratio  at  44  percent. 

LEATHER  TANNING  AND  ] 


The  leather  tanning  and  finishing  industry  (SIC  3111)  includes 
establishments  engaged  primarily  in  tanning,  currying,  and 
finishing  hides  and  skins  into  leather.  It  also  includes  leather 
converters,  which  buy  hides  and  skins  and  then  have  them 
processed  into  leather  on  a  contract  basis,  and  finishers, 
which  color  and  finish  crust  leather  under  contract  for 
others,  including  leather  impders. 

Global  Trends 

The  most  recent  estimated  data  published  by  the  Food  and  Agri- 
culture Organization  (FAO)  of  the  United  Nations  show  that  in 
1998  the  United  States  ranked  fourth  in  world  bovine  (catde,  calf, 
and  buffalo)  population  with  99.5  million  head,  behind  India 
(301.3  million),  Brazil  (162.7  million),  and  China  (147  million). 
The  world  bovine  population  totaled  1,495  million  head:  the 
sheep  and  lamb  population,  1,062  million  head;  and  the  goat  and 
kid  population,  707  million  head.  Data  on  the  hog  population 
were  not  included  in  the  FAO  report.  Goatskin  production  is  con- 
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TABLE  34-1:  Distribution  of  Industry  Shipments  of 
Footwear,  Leather,  and  Leather  Products  in  1999 

(millions  of  dollars;  percent) 


SIC  and  Industry 

Shipments' 

Percent  of  Total 

31 1 1  Leather  tanning  and  finishing 

3,296 

43.1 

314  Nonrubber  footwear 

2,702 

35.3 

3161  Luggage 

928 

12.1 

2386  Leather  wearing  apparel 

243 

3.2 

3172  Small  personal  leather  goods 

229 

3.0 

3171  Handbags 

153 

2.0 

3151  Leather  gloves  and  mittens 

96 

1.3 

Total 

7,647 

100.0 

'  Estimate. 

Source:  U.S.  Department  of  Commerce,  International  Trade  Administration. 


cenliatcd  in  developing  cdiinliie.s.  primarily  those  in  Africa  and 
Asia.  China  was  the  largest  producer  of  sheepskins  and  goatskins. 
The  U.S.  livestock  population  consists  mainly  of  cattle. 

Developing  countries  have  about  77  percent  of  the  vvorki 
bovine  herd  but  produce  only  49  percent  of  the  world  supply  of 
bovine  hides  and  skins.  The  United  States  produced  about  37  mil- 
lion cattlehides  and  calfskins  in  1998.  making  it  the  largest  pro- 
ducer in  the  world.  The  European  Union  group  ot  15  countries 
ranked  second,  followed  by  the  group  of  countries  in  the  formei' 
Soviet  Lhiion.  China,  and  India.  Extensive  U.S.  feedlot  opera- 
tions permit  cattle  to  be  gn)wn  in  a  relatively  shoil  period  of  time 
to  an  average  in  excess  of  I ,()()()  pounds  before  being  slaughtered. 
As  a  result,  the  average  weight  per  hide  recovered  from  slaughter 
in  the  United  States  is  far  higher  than  that  for  most  other  coun- 
tries. Total  world  production  of  hides  was  estimated  at  286. 1  mil- 
lion in  1998  and  increased  at  an  annual  rate  of  only  0.7  percent 
between  1996  and  1998.  The  FAO  report  noted  that  China  had 
become  one  of  the  five  largest  hide-producing  countries  and  was 
expected  to  remain  the  leading  producer  among  the  developing 
countries. 

The  United  States  and  the  European  Union  have  the  highest 
takeoff,  or  recovery,  rates  (38  percent)  for  hides  among  all  coun- 
tries. By  contrast,  recovery  rates  in  the  developing  countries 
average  about  15  percent.  However,  some  countries,  such  as 
China,  improved  their  rates  considerably  during  the  1990s,  and 
if  major  producers  such  as  Brazil,  China,  and  India  increase  their 
levels  to  those  of  the  United  States  and  the  European  Union,  the 
available  world  supply  of  hides  will  increase  about  5  percent. 

Hides  and  skins  are  by-products  of  the  much  larger  meat  and 
wool  industries.  The  quantity  of  raw  material  produced  depends 
in  most  cases  on  the  animal  population,  which  is  affected  by  the 
demand  for  meat,  dairy  products,  and  wool.  The  quality  and 
yield  of  the  raw  material  produced  in  a  country  depend  largely 
on  animal  husbandry,  feeding,  slaughtering,  preserviUion,  and 
transportation  practices.  Leather  tanners  constitute  the  only 
market  for  these  raw  materials,  and  the  entire  takeoff  is  utilized 
by  the  tanning  industry  and  converted  into  leather. 

Domestic  Trends 

The  current  dollar  value  of  leather  tanning  and  finishing  ship- 
ments increased  almost  3  percent  in  1999,  reaching  an  esti- 


TABLE  34-2:  Industry  Shipments  of  Footwear, 
Leather,  and  Leather  Products,  1999-2000 

(millions  of  1992  dollars) 


SIC  and  Industry 

1999' 

2000' 

98-99 

99-2000 

31 1 1  Leather  tanning  and  finishing 

3,063 

3,065 

5.1 

0.1 

3142  House  slippers 

125 

121 

-13.1 

-3.2 

3143  Men's  footwear  except  athletic 

1,665 

1,682 

-13.5 

1.0 

3144  Women's  footwear  except 

athletic 

447 

434 

-13.2 

-2.9 

3149  Footwear  except  rubber  nec^ 

221 

230 

-17.5 

4.1 

3151  Leather  gloves  and  mittens 

80 

73 

-25.2 

-8.8 

3161  Luggage 

894 

848 

-10.9 

-5.1 

3171  Handbags 

157 

136 

-13.3 

-13.4 

3172  Small  personal  leather  goods 

216 

193 

-9.2 

-10.6 

2386  Leather  and  sheepskin-lined 

clothing 

251 

256 

5.5 

2.0 

Total 

7,119 

7,038 

-5.5 

-1.1 

'  Estimate. 
■  Forecast. 

'  nec  =  not  elsewhere  classified. 

Source:  U.S.  Department  of  Commerce,  International  Trade  Administration. 

mated  $3.3  billion  (see  Table  34-5  later  in  this  chapter).  That 
increase  resulted  from  a  rise  of  about  5  percent  in  the  quantity 
and  a  decline  of  2  percent  in  the  price  of  leather  shipped.  In 
1999,  product  shipments  also  increased  by  about  3  percent  to 
$3.3  billion.  The  quantity  of  leather  shipped  by  U.S.  tanners 
rose  about  5  percent  to  an  estimated  21.3  million  equivalent 
cattlehide  units  from  20.3  million  units  in  1998.  Included  in 
tht)se  totals  are  leather  produced  from  the  hides  and  skins  of 
cattle,  calves,  goats,  sheep,  lambs,  cabretta.  pigs,  horses,  and 
other  animals  and  reptiles.  Shipments  of  cattlehide  leather 
accounted  for  20.7  million  units,  or  97  percent  of  the  total  (see 
Table  34-4). 

The  shoe  industry  consumes  about  35  percent  of  all  domes- 
tic leather  shipments.  In  1998.  about  60  percent  of  domestic 
and  53  percent  of  imported  nonrubber  footwear  was  produced 
with  leather  uppers.  Leather  use  for  outsoles  is  now  limited 
mostly  to  high-priced  men's  and  women's  footwear  of  welt  or 
cement  construction  with  uppers  of  calfskin,  hand-sewn  moc- 
casins, and  more  expensive  styles  of  western  boots.  Synthetic 
outsoles  are  favored  over  leather  because  new  equipment  and 
technology  have  reduced  labor  costs  in  shoe  bottoming  opera- 
tions. 

The  fastest-growing  and  potentially  largest  markets  for  leather 
in  the  United  States  are  those  for  automotive  and  furniture  uphol- 
stery. The  industry  estimates  that  upholstery  leather  accounted 
for  about  50  percent  of  all  leather  shipped  in  1998.  Leather  is 
used  to  upholster  about  20  percent  of  all  furniture  and  over  10 
percent  of  all  automotive  vehicles  sold  in  the  United  States. 
Leather  is  an  option  in  most  medium-priced  cars  and  spoil  utility 
vehicles  and  trucks:  it  is  standard  in  higher-priced  foreign  and 
domestic  models.  The  United  States  exports  automotive  uphol- 
stery leather  to  a  number  of  countries,  primarily  Mexico.  Canada, 
and  Japan. 

In  1999.  the  quantity  of  cattlehides  derived  from  total  com- 
mercial slaughter  increased  less  than  I  percent  from  the  1998 
level  to  an  estimated  35.7  million  head,  down  substantially 
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TABLE  34-3:    U.S.  Trade  Patterns  in  Footwear,  Leather,  and  Leather  Products^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

ReQion'' 

Value' 

Share,  % 

Region"^ 

Value^ 

o  M  a  t  fc^ ,  /o 

NAFTA 

697 

35 

NAFTA 

1,141 

6 

Lstin  Americs 

203 

10 

Latin  America 

1,597 

g 

Western  Euiope 

279 

14 

Western  Europe 

2,963 

16 

Japan/Chinese  Economic  Area 

608 

30 

Japan/Chinese  Economic  Area 

9,820 

54 

Other  Asia 

146 

7 

Other  Asia 

2,494 

14 

Rest  of  world 

66 

3 

Rest  of  world 

213 

1 

World 

2,000 

100 

World 

18,228 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Mexico 

456 

23 

China 

9,383 

51 

Japan 

353 

18 

Italy 

1,858 

9 

Canada 

242 

12 

Brazil 

1,071 

6 

Hong  Kong 

154 

8 

Mexico 

998 

5 

South  Korea 

67 

3 

Indonesia 

726 

4 

'  SIC  2386,  3111,  314,  3151,  3161,  317. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
j  ^  Values  may  not  sum  to  total  due  to  rounding. 
'  Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


ifrom  the  record  high  of  43  million  in  1976  but  up  from  the  more 
1  recent  low  of  32.7  million  in  1991. 

Cattlehides  are  a  by-product  of  the  meatpacking  industry, 
and  supply  depends  solely  on  the  demand  for  meat,  not  on  the 
demand  for  leather.  A  long-term  decline  in  the  demand  for  red 
meat,  accompanied  by  increased  consumption  of  poultry,  has 
discouraged  rebuilding  of  cattle  herds  to  the  levels  of  the  195()s 
to  197()s  even  though  feed  grains  have  been  favorably  priced 
since  the  mid-1980s. 

Cattle  population  in  January  1999  dropped  1.5  percent  from 
liiat  in  January  1998  to  97.9  million  head,  far  lower  than  the 
record  high  of  131.8  million  recorded  in  1975.  Large  numbers 


of  cattle,  including  breeding  stock,  were  inoved  to  feedlots  in 
1999  as  herd  liijuidation  continued.  Beef  herds  were  not 
expected  to  increase  until  2001  at  the  earliest  as  competition 
from  pork  and  chicken  held  down  prices,  forcing  many  growers 
to  leave  the  business  entirely.  As  a  result,  slaughter  is  expected 
to  drop  almost  6  percent  in  the  year  2000  to  33.6  million  head 
and  not  turn  higher  until  2002  or  later. 

In  1999,  the  U.S.  Bureau  of  Labor  Statistics  (BLS)  whole- 
sale price  index  for  cattlehides  dropped  an  estimated  9  percent 
from  1998.  This  decline  followed  one  of  22  percent  in  1998. 
The  BLS  producer  price  index  for  leather  declined  about  5  per- 
cent in  1999. 


TABLE  34-4:    U.S.  Trade  Patterns  in  Leather  Tanning  and  Finishing'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

529 

41 

NAFTA 

651 

41 

Latin  America 

80 

6 

Latin  America 

396 

25 

uVestern  Europe 

109 

8 

Western  Europe 

434 

28 

Japan/Chinese  Economic  Area 

430 

33 

Japan/Chinese  Economic  Area 

15 

1 

Dther  Asia 

125 

10 

Other  Asia 

39 

3 

^est  of  world 

17 

1 

Rest  of  world 

36 

2 

MorM 

1,290 

100 

World 

1,571 

100 

fop  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Vlexico 

404 

31 

Mexico 

614 

39 

Japan 

199 

15 

Argentina 

261 

17 

Hong  Kong 

137 

11 

Italy 

221 

14 

-anada 

125 

10 

United  Kingdom 

66 

4 

iouth  Korea 

60 

5 

Brazil 

61 

4 

SIC  3111. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Values  may  not  sum  to  total  due  to  rounding, 
jource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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Raw  cattlehide  exports  declined  about  9  percent  in  1999  to 
16. 1  million  hides.  This  quantity  represented  about  45  percent  of 
the  total  commercial  slaughter,  the  lowest  ratio  since  1971.  In 
1972,  Argentina,  also  a  major  producer  of  cattlehides,  imposed 
an  embargo  on  hide  exports,  diverting  worldwide  demand  to  the 
U.S.  hide  market  and  pushing  up  hide  prices  to  historically  high 
levels.  Argentina  has  maintained  export  restrictions  ever  since. 
The  United  States  exported  a  record  27.3  million  cattlehides,  or 
70  percent  of  domestic  supply,  in  1986.  Both  U.S.  hide  exports 
and  the  ratio  to  domestic  supply  have  declined  gradually  since 
tiiat  time. 

Trends  in  Technology 

The  U.S.  Environmental  Protection  Agency  (EPA)  promulgates 
and  administers  environmental  regulations  affecting  the  tanning 
industry.  The  EPA  has  established  standards  to  control  pretreat- 
ment  of  wastes  that  tanners  discharge  indirectly  into  publicly 
owned  waste  treatment  facilities.  These  standards  do  not  require 
biological  treatment  to  reduce  oxygen  demand  of  the  eftluent, 
but  they  do  require  the  control  of  sulfides,  chromium,  and  acid- 
ity. Most  tanners  meet  the  federal  standards,  although  local 
restrictions  and  more  stringent  standards  in  some  states  have 
forced  some  tanners  to  cease  production  or  conllne  it  to  the  fur- 
ther processing  of  wet-blue  or  crust  leathers,  which  produce 
fewer  pollutants. 

The  EPA  requires  that  tanneries  that  discharge  wastes  directly 
into  waterways  and  all  new  plants  must  control  conventional 
pollutants  such  as  solids  and  biological  oxygen  demand  in  addi- 
tion to  sulfides,  chromium,  and  acidity.  Furthermore,  these  tan- 
ners must  operate  with  EPA-approved  permits.  Control  of  these 
wastes  requires  both  primary  and  secondary  (biological)  treat- 
ment. In  the  future,  even  tertiary  treatment  may  be  required  if  the 
EPA  further  tightens  standards  and  broadens  them  to  include 
other  pollutants,  such  as  ammonia,  biocides.  chlorides,  and  sur- 
factants. These  waste  products,  however,  probably  can  be  con- 
trolled through  less  costly  process  modifications. 

The  EPA  has  excluded  from  hazardous  waste  regulations 
waste  scrap  leather,  wet-blue  trimmings  and  shavings,  and  tan- 
nery sludges  that  contain  chromium,  the  principal  tanning  agent. 
No  studies  have  proved  that  nontoxic  trivalent  chromium  in 
these  products  is  oxidized  in  landfill  disposal  to  the  toxic  hexa- 
valent  fomi.  Therefore,  the  majority  of  chrome-containing  solid 
wastes  may  not  be  classified  as  hazardous  and  do  not  require 
treatment  before  land  disposal.  The  industry  has  developed  and 
is  adopting  new  tanning  systems  that  will  use  other  nontoxic 
metal  salts  to  replace  some  or  all  of  the  chromium  cuirently 
used.  Vegetable,  synthetic  resin,  and  other  organic  tanning  mate- 
rials also  can  be  substituted  for  some  of  the  chromium.  Tanning 
systems  that  recycle  chromium  are  used  extensively  tbioughout 
the  industry  to  reduce  chromium  concentrations  in  the  effluent. 
Additionally,  the  industry  has  successfully  curbed  emissions  of 
volatile  organic  compounds  by  adopting  low-solvent  or  solvent- 
free  finishing  and  coating  technologies. 

The  recycling  of  materials,  the  introduction  of  new  processes 
that  reduce  the  quantities  of  chemicals  used,  and  the  installation 
of  new  equipment  have  reduced  the  industry's  impact  on  the 


environment  and  at  the  same  time  have  lowered  material  and  fllA 
labor  costs,  making  U.S.  leather  even  more  price-competitive  in 
world  markets. 

Trade 

In  1999,  U.S.  leather  imports  declined  over  3  percent  to  an  esti- 
mated $1.52  billion  from  $1.57  billion  in  1998  (.see  Table  34-5). 
The  decline  was  due  primarily  to  a  7  percent  decline  in  the 
quantity  of  leather  imported.  In  January-June  1999.  the  United 
States  imported  leather  from  72  countries.  In  that  period,  the 
largest  supplier  was  Mexico,  which  provided  43  percent  of  total 
U.S.  leather  imports.  Argentina  and  Italy  each  had  a  16  percent  j^^j, 
share,  followed  by  Brazil  with  4  percent  and  Germany  and  J,j; 
Uruguay  with  3  percent  each.  Cattlehide  upholstery  leather.  |  = 
including  both  uncut  and  cut-to-pattem  seat  parts,  accounted  t^U( 
for  70  percent  of  total  leather  imports.  Mexico  was  the  largest 
supplier  of  upholstery  leather,  capturing  53  percent  of  uphol-  f 
stery  leather  imports.  Argentina  ranked  second  at  20  percent. 

Leather  exports  also  declined  in  1999,  dropping  13  percent  • 
to  an  estimated  $1.1  billion  from  $1 .3  billion  in  1998,  mainly  in 
response  to  lower  demand  from  footwear  and  leather  products  J 
manufacturers  in  the  Far  East  and  for  automotive  leather  in  ;i 
Mexico  (see  Table  34-5).  By  mid- 1999.  the  United  States  had 
exported  leather  to  61  countries,  of  which  Mexico  was  the 
largest  recipient  with  more  than  28  percent  of  the  total.  China,  |S 
including  Hong  Kong,  ranked  .second  with  a  16  percent  share,  i 
followed  by  Japan  with  1  I  percent.  Canada  with  10  percent,  and  , 
South  Korea  with  7  percent.  i 

In  1999.  cattlehide  upholstery  leather,  including  both  uncut  i 
and  cut-to-pattern  seat  parts,  accounted  for  an  estimated  43  per- 
cent of  total  leather  exports,  down  from  49  percent  in  1998.  ' 
Mexico  received  the  largest  share:  52  percent  of  total  U.S.  i 
upholstery  leather  exports.  Over  17  percent  of  U.S.  exports  are  S 
wet-blue  leathers,  or  leathers  that  have  been  tanned  but  not  i  : 
processed  or  finished  further.  South  Korea  and  Italy  were  the  i : 
largest  markets  for  wet-blue  leathers.  International  trade  in  wet-  / 
blue  leathers  has  increased  because  of  lower  shipping  costs,  > 
quality  advantages,  and  the  environmental  benefits  of  these,! 
products  compared  with  raw  cattlehides.  The  largest  meatpacker  j  i 
in  the  United  States  produces  an  estimated  4  million  wet-blue  Ji 
hides  annually,  and  one  large  independent  tanner  produces  more,  ' 
than  3  million  annually.  Much  of  the  production  of  these  two 
companies  is  exported.  An  increasing  share  of  U.S.  leather^) 
exports  goes  to  China  and  the  beneficiary  developing  countries,  (ii 
or  those  countries  which  are  accorded  special  tariff  treatment  , on 
under  U.S.  trade  laws.  Increasing  demand  for  leather  from  those 
countries  reflects  the  steady  movement  to  low-wage  countries  of - 
labor-intensive  footwear  and  leather  products  production.  i 


Trade  Actions 

Australia.  In  June  1999.  a  World  Trade  Organization  (WTO) 
dispute  settlement  panel  ruled  that  the  government  of  Australia 
had  provided  an  illegal  subsidy  of  about  $18  million  to  a  large 
Australian  tanner  of  automotive  upholstery  leather.  As  a  result, 
Australia  was  required  to  withdraw  the  subsidy  by  September 
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TABLE  34-5:    Leather  Tanning  and  Finishing  (SIC  3111)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments^ 

2,905 

3,198 

3,041 

3,1 19 

3,134 

3,353 

3,212 

3,296 

4.2 

2.6 

Value  of  shipments  (1992$) 

2,905 

3,096 

2,808 

2,717 

2,821 

2  949 

2  915 

J,UDO 

1 .2 

5.1 

0.1 

2.1 

Total  employment 

16.6 

16.9 

15.9 

15.3 

14.8 

14.7 

14.0 

14.7 

14.0 

4.8 

5.0 

-4.8 

1 ,4 

Production  workers  (thousands) 

13.3 

13.8 

13.4 

12.5 

12.4 

12.3 

11.7 

12.3 

11,7 

4.9 

5.1 

4.9 

1,4 

Average  hourly  earnings  ($) 

10.56 

10.65 

10  62 

10.54 

10.98 

11.14 

11.31 

11.54 

1.5 

2.0 

Capital  expenditures 

48.5 

52.2 

45.5 

57.6 

51.9 

Product  data 

Value  of  shipments'" 

2,952 

3,218 

3,064 

3,138 

3,184 

3,407 

3,264 

3,349 

4.2 

2.6 

Value  of  shipments  (1992$) 

2,952 

3,1 15 

2,829 

2,733 

2,866 

2,996 

2,962 

3,112 

3,115 

1.1 

5.1 

0.1 

2,1 

Trade  data 

Value  of  imports 

631 

736 

960 

1,089 

1,139 

1,376 

1,571 

1,520 

1,680 

14.2 

3.2 

10.5 

10.2 

Value  of  exports 

705 

764 

812 

870 

951 

1,146 

1,290 

1,120 

1,198 

12.6 

13.2 

7.0 

5.9 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

'  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Mos'  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


1999.  Several  U.S.  upholstery  leather  tanners  alleged  that  the 
subsidy  allowed  the  Australian  tanner  to  underbid  them  on 
leather  contracts  awarded  by  auto  seat  manufacturers  in  the 
U.S.  and  Mexico  and  thereby  capture  a  large  share  of  the  auto- 
motive upholstery  leather  market.  In  January  2()0().  the  WTO 
dispute  settlement  panel  further  determined  that  measures  taken 
by  Australia  in  September  1999  were  insufficient  to  comply 
with  the  previous  ruling  requiring  Australia  to  withdraw  the 
prohibited  subsidies  within  90  days.  At  the  time  of  this  writing, 
the  Australian  government  had  not  announced  what  actions 
would  be  taken  in  response  to  the  latest  WTO  finding. 

lU.S.  Industry  Growth  Projection  for  2000 

iLeather  shipments  are  expected  to  remain  unchanged  at  21.9 
imillion  equivalent  cattlehide  units  in  the  year  2()()()  as  a  result  of 
!the  industry's  tanning  a  large  proportion  of  the  smaller  available 
(Cattlehide  supply  in  that  year. 

fLong-Term  Prospects 

IThe  longer-tenn  outlook  for  the  leather  tanning  and  finishing 
industry  continues  to  be  un.settled.  The  U.S.  hide  supply  will 
'remain  tight  at  least  until  2002,  and  so  U.S.  tanners  and  packers 
!  must  be  able  to  convert  a  larger  proportion  of  that  supply  to  wet- 
blue  and  finished  leather  without  pushing  leather  prices  up  to  lev- 
els where  other  materials  are  substituted  for  leather.  Wet-blue 
leather's  share  of  total  U.S.  production  should  continue  to 
ticrease,  although  new  joint  production  ventures  overseas 
nvolving  U.S.  tanners  and  other  tanners  may  have  an  adverse 
-Ifect  on  domestic  finished  leather  production  by  reducing  the 
supply  of  wet-blue  leather  available  for  further  domestic  process- 
ng  and  pushing  up  hide  prices.  New  waste  treatment  technology 
md  equipment,  which  often  are  incorporated  in  new  wet-blue 


plants,  should  help  tanners  control  waste  discharges.  Some  of 
these  newer  plants  may  add  capacity  and  equipment  to  further 
process  wet-blue  hides  into  crust  or  finished  leather.  Improved 
opportunities  to  expand  exports  are  essential  for  U.S.  tanners  to 
achieve  at  least  some  growth  over  the  long  term.  In  this  regard, 
the  U.S.  leather  industry  perceives  that  access  to  raw  materials 
and  foreign  market  barriers  remain  key  obstacles. 

NONRUBBER  FOOTWEAR 


The  nonrubber  footwear  industry  (SIC  314)  produces  all  types  of 
footwear,  including  house  slippers  'SIC  3142),  men's  footwear 
except  athletic  (SIC  3142),  women's  footwear  except  athletic 
(SIC  3144),  and  footwear  except  rubber  not  elsewhere  classi- 
fied (SIC  3149).  Nonrubber  footwear  does  not  include  rubber- 
fabric  and  rubber-protective  footwear,  both  of  which  are 
classified  under  SIC  3021. 

Global  Trends 

The  footwear  manufacturing  process  is  highly  labor-intensive, 
requiring  a  large  number  of  cutting,  sewing,  and  stitching  opera- 
tions. For  that  reason,  manufacturing  activities  have  been  trans- 
fen^ed  to  countries  that  can  provide  cheap  labor.  Wholesalers, 
distributors,  and  retailers  of  branded,  unbranded.  and  private 
label  footwear  continuously  search  for  countries  with  lower-cost 
manufacturers.  Because  production  machinery  and  equipment 
for  making  most  types  of  footwear  do  not  require  large  invest- 
ments, manufacturing  operations  can  be  nn)ved  readily  from  one 
country  to  another  with  little  difficulty. 

For  these  reasons,  Asia,  including  China,  has  become  the 
largest  shoe  manufacturing  area,  and  according  to  the  industry 
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publication  World  Foorn  ear  Markets,  1999.  that  area  produced 
almost  71  percent  of  all  footwear  manufactured  in  the  world  in 
1997.  That  puhiication  also  estimated  world  production  of  all 
types  of  footwear  at  I  I  billion  pairs,  up  about  5  percent  from 

1996.  After  Asia,  the  largest  production  areas  were  western 
Europe  with  9.9  percent  of  total  world  footwear  output  and 
South  America  with  6.9  percent.  In  Asia,  production  has  moved 
away  form  Taiwan  and  South  Korea,  the  leading  producers  and 
exporters  in  the  I97()s  and  198()s,  to  low-labor-cost  labor  coun- 
tries such  as  China,  Indonesia.  Thailand,  India,  and,  more 
recently,  Vietnam.  In  1 997,  China's  footwear  production  totaled 
5.2  billion  pairs,  47. .S  percent  of  the  world  total  of  1 1  billion 
pairs.  Between  1993  and  1997,  China's  footwear  production 
grew  at  a  rate  of  8.5  percent  annually.  In  1997,  India  produced 
680  million  pairs,  or  6.2  percent  of  total  world  production. 
Indonesia  and  Brazil  had  4.7  percent  each,  and  Italy  had  4.2 
percent.  Thailand,  Turkey,  Mexico,  Spain,  and  Vietnam,  in  that 
order,  filled  out  the  top  10.  For  the  first  time,  the  United  States 
was  not  ranked  among  the  top  10  producers  in  1997. 

In  1997,  the  United  States  was  by  far  the  world's  largest 
footwear  importer,  receiving  1.5  billion  pairs,  or  22  percent  of 
total  world  imports  of  6.5  billion  pairs.  European  Union 
imports  totaled  about  4.2  billion  pairs  in  1997.  That  represented 
65  percent  of  total  world  exports.  China's  share  far  exceeded 
that  of  the  second  largest  exporter,  Italy,  which  shipped  414 
million  pairs,  or  6.3  percent  of  total  world  t\>otwear  exports. 
Indonesia  (3.5  percent),  Vietnam  (2.7  percent),  and  Thailand 
(2.4  percent)  had  the  next  largest  shares.  The  shares  for  Taiwan 
and  South  Korea  each  fell  below  1  percent  of  total  world 
exports  in  1997. 

Total  world  footwear  consumption  in  1997  was  estimated  at 
I  1.051  billion  pairs.  U.S.  consumption  was  1.622  billion  pairs, 
or  14.7  percent  of  the  world  total.  China's  share  was  21  percent, 
but  U.S.  per  capita  consumption  of  6.2  pairs  for  1997  tar 
exceeded  China's  1 .8  pairs  and  that  of  most  other  countries.  Per 
capita  consumption  worldwide  was  1.91  pairs. 

World  Footwear  Markets,  1999,  also  estimates  that  shoes 
with  leather  uppers  accounted  for  almost  46  percent  of  total 
world  footwear  production  in  1997.  This  amounted  to  about  5 
billion  pairs  of  shoes  that  used  11.8  billion  square  feet  of 
leather,  or  2.3  square  feet  per  pair.  The  equivalent  quantity  of 
leather-making  raw  material  consumed  approximated  296  mil- 
lion equivalent  cattlehide  units. 

The  publication  estimates  world  sports  footwear  production 
at  1.9  billion  pairs,  or  18  percent  of  total  footwear  produced. 
Eighty  percent  of  sports  footwear  is  produced  in  Asia,  and  most 
international  sports  companies  source  their  shoes  from  that 
region.  The  majority  of  people  buy  sports  footwear  for  leisure 
purposes  rather  than  for  active  sports  participation.  World  pro- 
duction of  safety  footwear  was  estimated  at  1 25  million  pairs  in 

1997,  slightly  more  than  1  percent  of  total  world  production. 
In  1997,  wage  rates  in  U.S.  dollars  per  month  for  footwear 

manufacturing  were  $85  per  month  for  China  compared  with 
$1,263  per  month  for  the  United  States,  a  rate  15  times  larger. 
Vietnam,  at  $50  monthly,  was  the  only  major  producing  coun- 
try with  a  lower  rate  than  China. 


Domestic  Trends  . 

Shipments  of  nonrubber  footwear  declined  about  14  percent  in  ''li^ 
1999  to  about  106  million  pairs.  Shipments  of  footwear  not 
elsewhere  classified  (nec)  declined  about  18  percent,  and  those  >; 
for  the  other  three  types  declined  1 3  percent  each.  Over  the  long  "| 
temi,  nonrubber  footwear  shipments  dropped  from  642  million  i 
pairs  in  1968  to  the  1999  level,  a  compound  annual  rate  of ; 
decline  of  5.6  percent.  Production  was  relatively  stable  only; 
during  the  4-year  period  of  the  Orderly  Marketing  Agreements.' 
with  South  Korea  and  Taiwan  from  1977  to  1981  and  the  3j 
years  from  1986  through  1988. 

Domestic  production  of  nonrubber  footwear  declined  about 
14  percent  in  1999  to  an  estimated  105.9  million  pairs.  In  1999,' 
the  value  of  industry  shipments  declined  almost  1 5  percent  to  an  ' 
estimated  $2.7  billion.  The  decline  affected  all  segments  of  the 
industry.  Unit  .shipments  of  house  slippers  declined  1 3  percent  in. 
1999  to  37.6  million  pairs,  shipments  of  men's  footwear  except 
athletic  dropped  13  percent  to  29.3  million  pairs,  shipments  of 
women's  footwear  except  athletic  declined  13  percent  to  32. 2^^ 
niillitHi  pairs,  and  shipments  of  footwear  except  rubber  nec^lfiw 
declined  18  percent  to  6.8  million  pairs.  Imports  increased  more  i 
than  domestic  production  declined,  and  apparent  consumption* 
of  nonrubber  footwear  increased  in  1999  to  1.372  billion  pairs, 
from  1 .335  billion  pairs  in  1998.  About  93.5  percent  by  quantity, 
of  apparent  consumption  in  1999  was  supplied  by  imports.  In  | 
1999,  per  capita  consumption  of  nonrubber  footwear  was  aboutj: 
4.7  pairs,  up  from  4.5  pairs  in  1998  but  down  significantly  from'i 
the  historically  high  levels  recorded  during  the  1980s,  when  con- 
sumption consistently  exceeded  5  pairs  per  capita.  These  higher 
levels  resulted  from  soaring  demand  for  athletic-type  footwear.j 
Before  1980,  annual  per  capita  consumption  of  nonrubberii 
footwear  seldom  reached  four  pairs. 

Personal  consumption  expenditures  (PCEs)  on  all  types  of 
footwear  reached  an  annual  rate  of  $41.5  billion  in  the  second 
quarter  of  1999.  about  even  with  the  second  quarter  in  1998.  Thef ! 
price  deflator  index  for  all  footwear  PCEs  in  1999  was  lowers 
than  that  in  1992.  In  January-July  1999.  the  consumer  priceii] 
index  (CPI)  for  nonrubber  footwear  was  down  about  I  percent  i 
from  the  same  period  in  1998.  From  1992  to  1998.  the  CPU 
increased  at  a  compound  annual  rate  of  only  0.4  percent,  reflect-'  '\ 
ing  the  substantial  impact  of  low-priced  imports  on  pricing  at  the  li 
retail  level.  The  BLS's  international  price  index  for  imported  Ji 
footwear  has  not  increased  since  1990.  '  jj 

The  Census  of  Manufaetiirers  for  1992  listed  318  companies  w 
operating  391  establishments  in  the  nonrubber  footwear  industry.  ^': 
In  1968,  more  than  1 ,000  plants  were  operating.  Published  reports  Jjl 
indicate  that  1 1  plants  were  closed  in  1997  and  5  were  clo.sed  in 

1998.  More  than  10  plant  closures  were  expected  for  1999.  In!| 

1999,  total  employment  and  production  employment  dropped 
about  1 3  percent  each  to  25,600  and  2 1 ,600,  respectively.  i 

Trends  in  Technology 

The  widespread  use  of  computers  has  shortened  productiori 
time,  reduced  costs,  improved  quality,  and  allowed  manufactur- 
ers to  respond  rapidly  to  customers'  orders.  To  maintain  com ! 
petitiveness,  manufacturers  must  respond  to  trends  in  fashior 
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within  days  or  even  hours  ralhcr  than  weeks.  ( 'oniputer-aicled 
design  (CAD)  and  eompnter-aided  maniilaetiM  ing  (CAM) 
shocinaking  systems  help  maniiraetnrers  improve  eompetitive- 
ness  through  better  quahty  and  by  greatly  expanding  design 
capability,  shortening  delivery  time,  and  lowering  inventory 
and  production  costs.  Three-dimensional  CAI^  systems  are 
used  lor  developing  styles,  visualizing  three-tlimensional  shoe 
designs,  engineering  patterns,  doing  three-dimensional  design- 
ing of  umt  soles,  producing  lasts,  and  determining  material 
requirements. 

Programmable  machines  are  now  available  lor  virtually 
every  operation  in  the  shoe  manufacturing  process,  including 
cutting,  sewing,  folding,  lasting,  making,  and  bottoming.  Con- 
tinuous cutting  machines  can  be  used  lor  leather  and  synthetic 
materials,  producing  material  savings  above  10  percent  in  some 
cases.  The  latest  developments  in  automatic  stitching  use  some 
of  the  most  advanced  techniques  in  vision  and  computer  tech- 
nologies to  improve  quality  and  vastly  increase  productivity  in 
the  high-cost  labor  operations  where  Far  Eastern  manufacturers 
j  have  a  substantial  advantage. 

Robots  reduce  labor  and  material  costs  and  increase  quality. 
As  a  result,  they  are  being  used  increasingly  in  shoemaking  to 
perform  some  of  the  tedious  repetitive  tasks  that  used  to  be 
done  manually.  Currently,  robots  are  being  used  for  direct  injec- 
tion molding  operations,  but  they  also  can  be  used  for  roughing, 
cement  application,  spraying,  trimming,  last  pulling,  and  gen- 
eral handling  on  production  lines. 

Much  of  this  new  technology  has  tieen  developed  and  used 
in  Europe  and,  depending  on  the  availability  of  capital,  can  be 
transferred  readily  to  Far  Eastern  producers.  However,  the  ben- 
efits of  such  labor-saving  technology  would  not  be  as  great  for 
producers  with  low  labor  costs.  The  net  effect  of  such  technol- 
ogy would  be  to  reduce  the  cost,  increase  the  quality,  and 
,  shorten  response  times  for  U.S.  production  relative  to  Far  East- 
em  production,  although  the  Far  East  would  continue  to  main- 
tain a  competitive  though  more  narrow  cost  advantage  for  most 
footwear. 

BLS  labor  productivity  indexes  for  nonrubber  footwear 
increased  at  a  compound  annual  rate  of  6  percent  from  1991  to 
1996  after  a  long  period  of  stable  or  declining  productivity.  The 
increase  was  7  percent  for  men's  footwear.  Further  productivity 
increases  could  lead  to  increased  investment  in  the  domestic 
industry,  improve  its  competitiveness,  and  return  the  production 
of  some  types  of  footwear  to  the  United  States. 

JTrade 

ilmports  of  nonrubber  footwear  in  1999  increased  about  4..'^  per- 
icent  over  1998  to  1.3  billion  pairs.  The  customs  value  declined 
labout  1  percent  to  an  estimated  $1  1 .4  billion.  The  unit  value  of 
imports  in  1999  was  $8.86,  down  about  5  percent  from  1998 
and  almost  62  percent  below  the  unit  value  of  domestic  produc- 
tion. In  1999,  the  unit  value  of  imports  from  China  was  $6.84, 
iabout  6  percent  below  the  $7.39  recorded  in  1998  and  the  low- 
est unit  value  of  all  the  major  foreign  suppliers.  This  unit  value 
ms  only  30  percent  of  that  for  U.S.  production  at  an  estimated 
^22.60. 


In  1999,  the  live  largest  suppliers  by  quantity  of  nonrubber 
footwear  to  the  United  States  were  China  (74  percent  ol  the 
total).  Brazil  (I  I  percent),  Indonesia  {5  percent),  Italy  (4  per 
cent),  and  Spain  (  \  .5  percent).  Those  live  countries  accounted 
lor  over  9!  percent  of  all  U.S.  nonrubber  footwear  imports  in 
that  year.  Although  the  United  States  imported  nonrubber 
footwear  from  over  90  countries  in  1999,  only  3  other  coun- 
tries— Mexico,  Thailand,  and  laiwan — accounted  for  more 
than  a  I  percent  share  of  U.S.  nonrubber  footwear  iuiports. 

in  1999,  imports  of  nonrubber  footwear  from  China  nicreased 
9..'^  percent  and  reached  a  record  high  of  980  million  pairs  valued 
at  an  estimated  $6.78  billion.  Taiwan  and  South  Korea,  which  had 
been  the  two  major  LI.S.  suppliers  until  the  mid-l98()s,  are  no 
longer  major  producers  or  exporters  because  of  their  higher  labor 
costs.  Furthermore,  Taiwan  in  particular  is  now  supplying 
China's  expanding  footwear  manufacturing  operations  with  a 
large  measure  of  technological  and  linancial  sujiporl. 

In  1999,  China  was  the  leading  supplier  in  all  19  major  gender 
and  upper  material  subcategories  of  nonrubber  lootwear  imports. 
Italy  ranked  second  for  men's  leather  footwear;  Brazil  and  Italy 
second  and  third,  respectively,  for  women's  leather  footwear:  and 
Indonesia  second  for  athletic  lootwear.  U.S.  leather  footwear 
imports  accounted  for  about  52  percent  of  total  nonrubber 
footwear  imports  in  1999.  By  comparison,  leather  footwear's 
share  of  domestic  production  was  about  60  percent.  Leather 
footwear  imports  averaged  an  estimated  $13.04  per  pair  in  1999, 
down  4  percent  from  1998.  primarily  because  of  a  decline  in 
worldwide  leather  prices  in  1999.  Leather  footwear  imports  from 
China  were  $10.91  per  pair,  down  almost  6  percent  t'vom  1998. 

U.S.  manufacturers  export  large  quantities  of  cut  footwear 
parts  and  other  component  materials  to  many  developing  coun- 
tries, where  they  are  reexported  to  the  United  States  as  partly 
fmished  or  finished  footwear.  Under  the  U.S.  Tariff  Schedule 
(Heading  No.  9802).  import  duties  are  assessed  only  on  the 
value-added  content.  Moreover,  imports  of  such  footwear  from 
Caribbean  Basin  countries,  by  statute,  are  accorded  duty-free 
treatment  if  they  are  produced  in  those  countries  with  100  per- 
cent U.S.  components.  U.S.  duties  on  unlasted  nonrubber 
footwear  are  less  than  3  percent,  compared  with  8.5  percent  or 
more  for  completed  footwear.  Frequently,  final  manufacturing 
operations  that  require  less  labor,  such  as  lasting,  bottoming, 
finishing,  and  packing,  are  performed  in  the  United  States.  In 
1999,  the  value  of  imports  of  such  unlasted  footwear  uppers 
was  $295  million,  down  about  8  percent  from  1998. 

In  1 999,  U.S.  exports  of  nonrubber  footwear  increased  about 
I  percent  to  an  estimated  19.2  million  pairs  valued  at  $331  mil- 
lion. About  18  percent  of  U.S.  production  of  nonrubber 
footwear  was  exported.  The  weaker  U.S.  dollar  encouraged 
export  growth  to  high-cost  developed  country  markets,  particu- 
larly the  United  Kingdom.  France,  and  Italy.  In  1999.  Canada 
was  the  largest  export  market,  receiving  18  percent  by  quantity 
of  total  U.S.  nonrubber  footwear  exports,  followed  by  Japan 
with  14  percent,  Mexico  with  13  percent,  and  the  United  King- 
iiom  with  10  percent.  The  average  unit  price  for  the  year  was 
$17.31,  down  slightly  from  the  price  in  1998.  Table  34-6  shows 
U.S.  trade  patterns  by  value  in  1998. 
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TABLE  34-6:    U.S.  Trade  Patterns  in  Footwear  Except  Rubber^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

2 

Region 

value 

onare,  /o 

Ron  irt 

ncy  lui  1 

Value^ 

o  1 1  o  1  ti; ,  /o 

NAFTA 

69 

21 

NAFTA 

264 

2 

L3tin  America 

0/ 

l_Ci  L  1 1  1  r^y  1  1  C  1  \  \jO 

1,096 

10 

Western  Europe 

73 

22 

Western  Europe 

2,024 

18 

Japan/Chinese  Economic  Area 

81 

24 

Japan/Chinese  Economic  Area 

6,773 

59 

Other  Asia 

7 

2 

Other  Asia 

1,187 

10 

Rest  of  world 

34 

10 

Rest  of  world 

142 

1 

World 

332 

100 

World 

11,486 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

72 

22 

China 

6,611 

58 

Canada 

54 

16 

Italy 

1,138 

10 

Netherlands 

24 

7 

Brazil 

1,009 

9 

Mexico 

15 

5 

Indonesia 

575 

5 

Venezuela 

11 

3 

Spain 

379 

3 

I,,; 


'  SIC  314. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000. 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 

In  1 999,  U.S.  exports  of  nonrubber  footwear  to  Japan  declined 
about  6  percent,  indicating  the  continuing  difficulty  U.S.  produc- 
ers have  had  in  overcoming  Japan's  restrictive  global  tariff  rate 
quotas  on  imported  leather  nonathletic  footwear.  These  quotas, 
combined  with  the  import  licensing  procedures  required  to 
administer  them,  discourage  U.S.  manufacturers  from  engaging 
distributors  and  expanding  exports  in  Japan.  The  Japanese  market 
for  leather  footwear  is  estimated  at  more  than  200  million  pairs, 
but  Japan's  quotas,  which  are  legal  under  WTO  trade  rules, 
restrict  leather  footwear  imports  to  less  than  \5  million  pairs,  or 
7  percent  of  the  Japanese  market  for  those  types. 

Trade  Actions 

In  1995.  the  government  of  Argentina  increased  tariffs  on  cer- 
tain textile,  apparel,  and  footwear  imports  to  levels  substan- 
tially above  their  WTO-bound  rates,  which  for  footwear  was  35 
percent.  Subsequently,  a  WTO  dispute  settlement  panel  found 
the  duty  increase  on  textiles  to  be  illegal,  but  the  Argentinian 
government  was  able  to  avoid  such  a  determination  on  footwear 
by  reimposing  the  higher  duties  under  the  WTO-legal  safeguard 
rules.  This  action  has  stymied  the  efforts  of  several  major  U.S. 
exporters  of  branded  athletic  footwear  to  increase  exports  to 
Argentina,  and  it  is  unlikely  that  the  safeguards  will  be  removed 
until  after  the  year  2000. 

House  Slippers 

Shipments  of  house  slippers  (SIC  3142)  declined  about  13  per- 
cent in  1999  to  an  estimated  37.6  million  pairs.  Their  product 
value  dropped  to  about  $121  million  in  constant  dollars.  Slip- 
pers accounted  for  36  percent  of  the  quantity  but  only  5  percent 
of  the  value  of  total  nonrubber  footwear  product  shipinents  in 
1996,  primarily  because  most  slippers  are  of  simple  construc- 
tion and  are  produced  from  lower-cost  vinyls  and  textiles  rather 
than  leather.  In  1999,  the  ratio  of  imports  to  apparent  consump- 


tion for  slippers  was  an  estimated  61  percent  by  quantity,  thei 
lowest  among  the  four  sectors  (see  Table  34-7). 

Men's  Footwear  Except  Athletic 

Shipments  of  men's  footwear,  which  includes  dress,  casual,  and 
work  shoes  and  boots,  totaled  an  estimated  29.3  million  pairs  in 
1999.  down  about  13  percent  from  1998.  Their  value  declined  ^ 
about  15  percent  from  that  in  1998.  Leather  is  by  far  the  most 
widely  used  upper  material  for  men's  footwear.  By  quantity,  the 
ratio  of  imports  to  domestic  consumption  for  men's  footwear  was',! 
an  estiinated  87  percent  in  1999.  Work  shoe  production  accountedi  ij 
for  about  50  percent  of  total  men's  footwear  production. 

Women's  Footwear  Except  Athletic 

Shipments  of  women's  footwear  declined  about  13  percent  in, 
1999  to  an  estimated  32.2  million  pairs,  and  their  value  declined 
about  the  same  percentage  to  an  estimated  $639  million.  Women's 
footwear  accounted  for  about  28  percent  by  quantity  and  27  per- 
cent by  value  of  all  nonrubber  footwear  product  shipments  in 
1999.  By  quantity,  import  penetration  for  this  sector  exceeded  94 
percent,  the  highest  among  the  four  sectors. 

Footwear  Except  Rubber  Not  Elsewhere  I 
Classified  I 

Shipments  of  youths'  and  boys',  misses',  children's,  infants'  and' 
babies',  and  athletic  and  other  miscellaneous  types  of  footwear- 
declined  about  18  percent  in  1999  to  an  estimated  6.8  million 
pairs.  Their  value  dropped  about  16  percent  to  $167  million. 
Shipments  of  footwear  in  this  group  accounted  for  6  percent  by 
quantity  and  7  percent  by  value  of  all  product  shipments  of  non-f 
rubber  footwear  in  1999. 

About  99  percent  of  all  nonrubber  athletic  footwear  is 
imported.  In  1999,  consumption  of  athletic  footwear  declined 
for  the  sixth  consecutive  year  as  high  worldwide  inventories 
were  gradually  reduced.  Athletic  footwear's  share  of  the  total 
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TABLE  34-7:    Footwear  Except  Rubber  (SIC  314)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1  QQO 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  ddts 

VsluG  of  shipmsnts^ 

3,898 

3,974 

3,923 

3,688 

3,605 

3  575 

3  164 

2  702 

1  1  R 

-  IH.D 

3142  Hous6  slippGfS 

285 

302 

204 

113 

1 28 

138 

1 54 

1 1  A 
1  1 .0 

IOC 

3143  Men's  footwear 

2,210 

2,351 

2,461 

2,420 

2,413 

2,522 

2,169 

1,846 

-14.0 

-14.9 

3144  Women's  footwear 

1,095 

1,010 

950 

758 

555 

478 

555 

482 

16.1 

-13.2 

3149  Footwear  nec 

309 

310 

309 

397 

509 

437 

286 

241 

-34.6 

-15.7 

Value  of  shipments  (1992$) 

3,898 

3,907 

3,816 

3,477 

3,345 

3,250 

2  852 

2  458 

2  467 

-12  2 

"7  "3 
/  .O 

3142  House  slippers 

285 

310 

205 

109 

122 

130 

144 

125 

121 

10.8 

-13.2 

3  2 

n  9 

3143  Men's  footwear 

2,210 

2,305 

2,382 

2,257 

2,218 

2,260 

1  925 

1  665 

1  682 

-14  8 

—  u.o 

1  .u 

-o.  / 

1,095 

987 

927 

730 

522 

448 

515 

447 

434 

1 R  n 

1  0.\J 

9  Q 

309 

305 

302 

381 

483 

412 

268 

22 1 

230 

17  (=. 

1  Q 

-  1  D.y 

Total  employment  (thousands) 

48.8 

48.5 

46.8 

44.4 

36.7 

33.7 

29.6 

25.6 

25.0 

-12,2 

-13.5 

-2.3 

-9.2 

Production  workers  (thousands) 

41.4 

41,3 

40.3 

37.7 

31.1 

28.5 

24.9 

21.6 

21 .0 

-12.6 

-13  3 

-2  8 

Average  hourly  earnings  ($) 

7.33 

7.43 

7.44 

7.85 

8.32 

8.78 

9.26 

9.77 

5  5 

5  5 

Capital  expenditures 

51.2 

40.3 

58.8 

34.1 

34.5 

"^149  HniiQp  QlinnprQ 

2.1 

2.5 

4.8 

1 .5 

1 .2 

Mpn'Q  fnntwpar 

32.8 

26.1 

43.3 

23.6 

25.8 

3144  Women's  footwear 

1 

10.5 

6.8 

7.6 

4.3 

2.4 

113149  Footwear  nec 

5.8 

4.9 

3.1 

4.7 

5.1 

IProdiJct  ddtd 

iX/flliip  nf  <;hinmpntQ^ 
Value  oiii|.jiiidiio 

3,608 

3,707 

3  739 

3,402 

3  128 

3  074 

2  804 

2  398 

-8.8 

-14.5 

'"^149  HniicLP  QiinnprQ 

259 

256 

208 

122 

1 16 

125 

140 

121 

12.0 

-13.6 

'3143  Men's  footwear 

1,807 

1,970 

2,040 

1,926 

1,924 

2,011 

1,729 

1,471 

-14.0 

-14.9 

13144  Women's  footwear 

1,229 

1,188 

1,190 

959 

735 

634 

736 

639 

16.1 

-13.2 

J3149  Footwear  nec 

314 

293 

301 

394 

354 

304 

199 

167 

-34.5 

-16.1 

Value  of  shipments  (1992$) 

3,608 

3,643 

3,639 

3,217 

2,906 

2,801 

2,534 

2,185 

2,183 

-9.5 

-13.8 

-0.1 

-6.9 

13142  House  slippers 

259 

263 

209 

118 

110 

1 18 

131 

113 

110 

1 1.0 

-13.7 

-2.7 

0.0 

'3143  Men's  footwear 

1,807 

1,931 

1,975 

1,797 

1,768 

1,802 

1,534 

1,326 

1,339 

-14.9 

-13.6 

1,0 

-6.7 

3144  Women's  footwear 

1,229 

1,160 

1,161 

924 

692 

594 

683 

593 

575 

15.0 

-13.2 

-3.0 

-4.5 

'3149  Footwear  nec 

314 

289 

294 

378 

336 

287 

186 

153 

159 

-35.2 

-17.7 

3.9 

-17.1 

(Trade  data 

iiValue  of  imports 

8,616 

9,290 

9,698 

9,984 

10,478 

11,544 

11,486 

11,370 

11,711 

-0.5 

-1,0 

3.0 

2.8 

(Value  of  exports 

343 

332 

382 

370 

385 

378 

332 

331 

325 

-12.2 

-0.3 

-1.8 

-4.1 

!^  Estimate  except  imports  and  exports. 
'  Estimate. 
" '  Forecast. 
'  Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


fiH)twear  market  dropped  to  529  million  pairs,  or  31  percent  of 
-ombined  nonrubber  and  rubber  footwear  consumption,  total- 
ng  about  1.716  million  pairs  in  1999. 

J.S.  Industry  Growth  Projections  for  the  Next 
Year 

Shipments  of  nonrubber  footwear  are  expected  to  remain  rela- 
i\  ely  unchanged  in  the  year  2000.  Shipments  by  quantity  of  siip- 
xis  and  women's  footwear  will  decline  about  3  percent  each, 
vlen's  footwear  and  footwear  nec  will  increase  1  percent  and  4 
)ercent,  respectively. 

-ong-Term  Prospects 

"he  production  of  footwear  has  become  a  truly  global  business, 
"he  U.S.  market  is  dominated  completely  by  imports,  and  large 


domestic  manufacturers,  importers,  wholesalers,  and  retailers 
all  continue  to  transfer  product  sourcing  to  countries  with  abun- 
dant low-cost  labor,  particularly  those  in  Asia,  such  as  China, 
Indonesia.  Thailand,  India,  and  Vietnam.  Per  capita  consump- 
tion of  footwear  will  increase  slightly,  but  the  gains  will  be 
recorded  in  casual  and  other  types  rather  than  in  athletic 
footwear  as  the  average  age  of  the  population  increases.  This 
shift  in  demand  will  result  in  the  production  of  fewer  pairs  of 
higher-quality,  more  comfortable  footwear  that  wears  longer 
than  do  most  of  the  cuiTcnt  styles. 

The  industry  has  demonstrated  an  ability  to  respond  quickly 
and  effectively  to  changes  in  the  market.  However,  large  pro- 
ducers in  the  Far  East,  particularly  in  China,  have  adopted  some 
of  the  new  technology  and  could  become  even  more  price- 
competitive  than  they  are  today.  A  stronger  U.S.  dollar  could 
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ill 


enlarge  their  price  advantage  over  U.S.  producers.  Conse- 
quently, lower-cost  foreign  production  could  continue  to  pro- 
vide stiff  competition  for  domestic  producers  and  limit  their 
opportunity  to  increase  their  share  of  the  U.S.  footwear  market. 
Only  if  a  branded  manufacturer  were  to  build  a  plant  in  the 
United  States  incorporating  all  the  latest  technology  would  it  be 
possible  to  demonstrate  whether  U.S.  production  could  suffi- 
ciently narrow  the  cost  gap  to  make  the  industry  competitive 
again. 


LUGGAGE  AND  PERSONAL  LEATHER 
GOODS  

The  luggage  and  personal  leather  goods  industries  produce  a 
wide  variety  of  consumer  goods,  including  leather  gloves 
and  mittens  (SIC  3151),  luggage  (SIC  3161),  women's  hand- 
bags and  purses  (SIC  3171),  personal  leather  goods  (SIC 
3172),  and  leather  and  sheepskin-lined  clothing  (SIC  2386). 

The  total  value  of  industry  shipments  for  all  five  of  these 
industries  declined  about  10  percent  in  cuirent  dollars  in  1999  to 
an  estimated  $1.65  billion.  The  value  of  product  shipments  fell 
about  9.5  percent  to  approximately  $1 .47  billion.  When  measured 
in  constant  ( 1992)  dollars,  both  industry  and  product  shipments 
declined  about  9.3  percent  from  199S.  In  1999.  total  employment 
in  these  industries  dropped  almost  I  I  percent  to  14,200  and  pro- 
duction employment  declined  almost  14  percent  to  10.100. 

Global  Industry  Trends 

The  luggage  and  leather  goods  industries  continue  to  encounter 
severe  competition  from  low-cost  imports,  especially  from 
China  and  developing  countries,  since  labor  costs  represent  a 
large  proportion  of  total  production  costs.  In  1999.  the  value  of 
imports  of  luggage  and  personal  leather  goods  totaled  about 
$5.1  billion,  which  represented  H?>  percent  of  domestic  con- 
sumption. In  1999,  the  value  of  exports  for  the  group  was  an 
estimated  $381  million,  unchanged  from  1998. 

Leather  Gloves  and  Mittens 

The  U.S.  leather  glove  industry  includes  manufacturers  of  both 
dress  and  work  gloves  but  excludes  sports  gloves.  Work  gloves 
account  for  more  than  90  percent  of  doinestic  production.  These 
products  are  made  from  leather  or  from  combinations  of  leather 
and  cotton,  wool,  or  synthetic  fibers. 

The  value  of  product  shipments  of  these  products  declined 
about  25  percent  in  1999  to  $84  million.  In  constant  dollars  the 
decline  was  also  about  25  percent  (see  Table  34-8).  Total 
employment  dropped  about  24  percent  to  1 .480.  and  production 
employment  fell  about  25  percent  to  1.290.  In  1 999-.  apparent 
consumption  of  gloves  and  mittens  declined  to  $319  million 
from  $388  million  in  1998. 

Imports  declined  about  14  percent  to  an  estimated  $284  mil- 
lion. However,  the  quantity  of  imports  declined  only  about  6 
percent  because  of  lower  leather  prices  and  the  substitution  of 
lower-cost  imported  leather-fabric  types  for  imports  of  leather 
gloves.  Imports  represented  about  76  percent  of  apparent  con- 


sumption. China  captured  73  percent  by  value  but  87  percent  by 
quantity  of  total  imports  of  leather  gloves  in  1999.  The  Philip- 
pines was  the  next  largest  supplier  with  a  5  percent  share  by 
value.  In  1999,  exports  of  leather  gloves  and  mittens  increased 
about  20  percent  to  an  estimated  $8.6  million.  Canada  was  the 
largest  customer  for  these  exports,  but  China,  Mexico,  and 
Hong  Kong  received  significant  quantities  of  cut  glove  parts 
that  were  assembled  in  those  countries  and  then  reentered  the 
United  States  under  Section  9802  of  the  Harmonized  Tariff* 
Schedule  of  the  United  States.  That  section  subjects  such  items  \ 
to  U.S.  duties  only  on  the  value-added  content.  ( 

i 

Luggage  s 

The  luggage  industry  produces  a  wide  variety  of  products, ' 
including  suitcases,  briefcases,  attache  cases,  hand  luggage,  i 
tote  bags,  backpacks,  occupational  cases,  computer  cases,  and  i 
musical  instrument  cases.  The  materials  used  include  leather,  (f 
plastics,  textiles,  metals,  and  various  combinations.  Leather  use  ( 
is  highest  in  attache  cases  and  briefcases.  Construction  methods 
include  sew  ing,  molding,  and  laminating.  A  growing  proportion  vt: 
of  luggage  is  made  of  fabric  and  incoiporates  wheels,  which  1 
allow  the  traveler  to  pack  more  clothes  with  very  little  increase 
in  weight  compared  with  earlier  styles  of  luggage.  | 

In  1999.  the  product  value  of  shipments  of  these  products, i,; 
declined  about  1  I  percent  from  the  1998  level  to  a  real  $691 
million.  Measured  in  constant  dollars,  product  shipments  fell^ 
almost  1 1  percent.  Total  employment  dropped  about  16  percent-.' 
to  4,400,  and  production  employment  declined  1  1  percent  to;.' 
3,200.  Apparent  consumption  by  value  of  luggage  dropped  to  : 
$2.9  billion  in  1999  from  $3  billion  in  1998. 

The  value  of  imports  remained  unchanged  in  1999  at  $2.45"  i 
billion,  but  the  quantity  of  imports  rose  about  1 1  percent,  pri-:,  , 
marily  because  a  strong  U.S.  dollar  during  most  of  1 999  allowed' 
major  suppliers  such  as  China  to  reduce  export  prices.  By  value,  i 
imports  were  84  percent  of  apparent  consumption.  The  principal'  |* 
sources  of  luggage  imports  were  China  with  39  percent  of  the,  !'; 
total.  Thailand  with  12  percent,  the  Philippines  with  9  percent,j|! .; 
and  South  Korea  and  Taiwan  with  6  percent  each.  The  top  lO'jr 
suppliers  captured  90  percent  of  total  luggage  imports.  In  1999,."^ 
U.S.  luggage  exports  increased  2  percent  to  an  estimated  $233 
million.  The  largest  export  markets  were  Canada.  Japan.  Ger- i 
many,  and  Mexico. 

Handbags 

The  U.S.  handbag  industry  produces  women's  handbags  and 
purses  made  of  leather  and  other  materials  except  precious'  -jj 
metal.  About  64  percent  of  handbag  shipments  in  1992  were  ?! 
made  wholly  or  partially  of  leather.  In  1999.  the  value  of  hand-  '■' 
bag  product  shipments  declined  about  13  percent  to  an  esti- 
mated $161  million  in  current  dollars  from  $185  million  in: 
1998  (see  Table  34-8).  Product  shipments  in  constant  dollarS|i 
also  dropped  about  13  percent.  Total  employment  was  2.200.  „ 
and  production  employment  was  1.100.  In  1999,  apparent  con-i    ■  j 
sumption  of  handbags  dropped  about  2  percent  to  $1 . 16  billion  !  ) 
Itnports  of  handbags  totaled  $1.02  billion,  or  89  percent  oil  ^ 
apparent  consumption.  Although  the  value  of  imports  was  vir- 
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TABLE  34-8:    Luggage  and  Personal  Leather  Goods  (SIC  2386,  3151,  3161,  3171,  3172)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00" 

Industry  ddta 

Value  of  shipments^ 

2,207 

2,106 

2,070 

1,891 

2,030 

1,993 

1,828 

1  649 

-  8  3 

Q  P 

J  .o 

2386  Leather  and  sheepskin-lined  clothing 

209 

224 

237 

206 

190 

216 

230 

243 

D.  0 

7 

0.  1 

3151  Leather  gloves  and  rnittens 

140 

169 

145 

1 14 

145 

146 

1 28 

96 

1  9  'i 
1  Z  -O 

"jc^  n 
— ^o.u 

3161  Luggage 

968 

930 

991 

946 

1,115 

1,136 

1  044 

928 

-8  1 

- 1 1  1 

3171  Women's  handbags  and  purses 

463 

387 

304 

305 

286 

229 

176 

153 

-23.1 

- 13.1 

3172  Personal  goods  nec 

428 

395 

393 

321 

294 

266 

250 

229 

-6.0 

-8.4 

Value  of  shipments  (1992$) 

2,207 

2,090 

2,064 

1,888 

2,007 

1,944 

1,767 

1  598 

1  506 

-9  1 

-9  6 

— u.o 

-D.y 

2386  Leather  and  sheepskin-lined  clothing 

209 

225 

247 

218 

201 

225 

238 

251 

256 

5.8 

5.5 

2.0 

6.2 

3151  Leather  gloves  and  mittens 

140 

168 

137 

103 

125 

124 

107 

80 

73 

-13.7 

-25.2 

8.8 

12  6 

3161  Luggage 

968 

922 

979 

942 

1,102 

1,104 

1,003 

894 

848 

-9. 1 

- 10.9 

-5  1 

-6  3 

3171  Women's  handbags  and  purses 

463 

385 

313 

307 

291 

236 

181 

1 57 

1 36 

-23  3 

-13  3 

—  1 

-  1  /  -o 

3172  Personal  goods  nec 

428 

389 

388 

317 

289 

255 

238 

216 

193 

-6.7 

-9.2 

-10.6 

-9.6 

Total  employment  (thousands) 

26.4 

24.3 

22.1 

18.5 

18.1 

17.0 

15.9 

14.2 

-6.5 

-10.7 

Production  workers  (thousands) 

21.1 

19.0 

17.7 

14.8 

14.4 

13.2 

11.7 

10.1 

-1 1.4 

-13.7 

Average  hourly  earnings  ($) 

7.43 

7.41 

7.55 

7.85 

8.13 

Capital  expenditures 

27.9 

28.2 

26.8 

30.9 

36.7 

|2386  Leather  and  sheepskin-lined  clothing 

1.3 

1.6 

0.1 

0.6 

0.2 

3151  Leather  gloves  and  mittens 

0.5 

0.3 

12.2 

18.4 

12.3 

3161  Luggage 

15.9 

16.4 

9.5 

6. 1 

17.8 

3171  Women's  handbags  and  purses 

3.4 

4.2 

3.1 

3.7 

3.6 

3172  Personal  goods  nec 

6.8 

5.7 

1.9 

2.1 

2.8 

(Product  data 

'Value  of  shipments^ 

2,109 

2,013 

2,050 

1,818 

1,822 

1,769 

1,621 

1,468 

-8.4 

-9.4 

(2386  Leather  and  sheepskin-lined  clothing 

199 

216 

222 

194 

183 

208 

221 

233 

6.3 

5.4 

3151  Leather  gloves  and  mittens 

1 14 

1 1 5 

1 15 

93 

125 

126 

1 1 1 

84 

-1 1.9 

-24.3 

,3161  Luggage 

864 

814 

880 

778 

830 

846 

777 

691 

-8.2 

-11.1 

.3171  Women's  handbags  and  purses 

411 

366 

328 

315 

301 

241 

185 

161 

-23.2 

-13.0 

3172  Personal  goods  nec 

522 

503 

505 

438 

384 

348 

327 

299 

-'6.0 

-8.6 

Value  of  shipments  (1992$) 

2,109 

1 ,997 

2,045 

1,816 

1,804 

1,728 

1,570 

1 ,424 

1,336 

-9.1 

-9.3 

-6.2 

-7.2 

2386  Leather  and  sheepskin-lined  clothing 

199 

217 

231 

205 

193 

217 

229 

240 

245 

5.5 

4.8 

2.1 

6.1 

3151  Leather  gloves  and  mittens 

114 

1 14 

109 

85 

108 

107 

93 

70 

64 

-13.1 

-24.7 

-8.6 

-12.3 

3161  Luggage 

864 

807 

869 

775 

820 

822 

746 

666 

631 

-9.2 

-10.7 

-5.3 

-6.3 

3171  Women's  handbags  and  purses 

411 

364 

338 

318 

305 

248 

191 

166 

144 

-23.0 

-13.1 

-13.3 

-17.1 

3172  Personal  goods  nec 

522 

495 

498 

433 

378 

334 

311 

282 

252 

-6.9 

-9.3 

-10.6 

-9.6 

Trade  data 

Value  of  imports 

3,882 

4,068 

4,560 

4,670 

4,771 

5,103 

5,171 

5,108 

1.3 

-1.2 

2386  Leather  and  sheepskin-lined  clothing 

1 ,229 

1  221 

1,238 

989 

910 

974 

931 

894 

-4.4 

-4.0 

171 

214 

261 

291 

295 

309 

284 

244 

-8.1 

-14.1 

3^61  Luggage 

1,273 

1  403 

1,700 

1 ,965 

2,042 

2,312 

2,453 

2,448 

6.1 

-0.2 

3171  Women's  handbags  and  purses 

890 

910 

959 

972 

1,055 

1,051 

1,018 

1,016 

-3.1 

-0.2 

B "72  Personal  goods  nec 

319 

321 

401 

454 

470 

457 

485 

506 

6.1 

4.3 

yalue  of  exports 

270 

283 

311 

355 

384 

408 

379 

381 

-7.1 

0.5 

!386  Leather  and  sheepskin-lined  clothing 

65 

69 

65 

89 

68 

71 

67 

51 

-4,9 

-24.1 

5151  Leather  gloves  and  mittens 

12 

14 

14 

13 

10 

7 

7 

9 

9.1 

19.4 

'161  Luggage 

135 

138 

156 

176 

231 

250 

228 

233 

-8.8 

2.2 

i171  Women's  handbags  and  purses 

35 

41 

42 

50 

46 

46 

41 

37 

-10.8 

-11.6 

i172  Personal  goods  nec 

23 

20 

24 

27 

29 

34 

35 

51 

3.9 

46.9 

Estimate  except  imports  and  exports. 

Estimate. 

Forecast. 

Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
iource:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


ually  unchanged  from  1998,  their  quantity  increased  about  6 
'ercent  as  the  price  per  unit  dropped.  Most  manufacturers,  dis- 
ributors,  and  retailers  of  well-established  and  higher-priced 
'tands  are  sourcing  a  large  proportion  of  their  handbag  require- 
ncnts  from  overseas  manufacturers.  In  1999.  China  was  the 


largest  supplier  of  handbags  to  the  U.S.  market  with  a  62  per- 
cent share  of  total  U.S.  imports;  Italy  had  a  17  percent  share.  In 
1999,  exports  of  handbags  were  down  12  percent  to  S36.7  mil- 
lion. Japan,  Mexico,  and  Canada  were  the  leading  export  mar- 
kets, although  a  large  proportion  of  U.S.  handbag  exports  to 
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Mexico  consisted  of  cut  handbag  parts  that  were  assembled 
there  and  reexported  to  the  United  States. 

Personal  Leather  Goods 

Manufacturers  in  this  industry  sector  produce  small  articles  car- 
ried on  the  person  or  in  a  handbag,  such  as  billfolds,  wallets, 
key  cases,  French  purses,  credit  card  cases,  and  cases  for  eye- 
glasses and  cigarettes.  These  products  often  are  referred  to  as 
flat  goods.  They  are  made  mostly  of  leather  or  leather  combined 
with  textiles  or  plastics. 

In  1999.  product  shipments  of  flat  goods  declined  8.5  per- 
cent to  $299  million  in  current  dollars  from  $327  million  in 
1998.  Product  shipments  in  constant  dollars  declined  9  percent 
from  1998.  In  1999,  total  employment  dropped  6  percent  to 
4,000  and  production  employment  declined  9  percent  to  2,700. 

Apparent  consumption  of  flat  goods  fell  about  3  percent  to 
$754  million  from  $777  million  in  1998.  Imports  rose  4.5  per- 
cent to  an  estimated  $506  million  and  accounted  for  67  percent 
of  apparent  consumption,  the  lowest  percentage  for  ail  the 
industries  in  the  luggage  and  leather  goods  group.  The  largest 
suppliers  were  China  with  a  55  percent  share  of  total  imports 
and  India  and  Italy  with  9  percent  each.  In  1999.  U.S.  exports  of 
personal  leather  goods  were  up  47  percent  to  about  $5 1  million 
and  went  primarily  to  Japan  and  Canada. 

Leather  and  Sheepskin-Lined  Clothing 

Manufacturers  of  leather  wearing  apparel  produce  leather  coats, 
jackets,  and  other  garments  for  men,  women,  and  children.  Ship- 
ments include  leather  pants,  vests,  dresses,  skirts,  suits,  caps,  and 
other  clothing.  Demand  for  these  products  is  highly  seasonal, 
with  most  retail  sales  concentrated  in  the  fall  and  winter,  and  is 
directly  related  to  trends  in  fashion.  Therefore,  consumer  spend- 
ing on  leather  wetu'ing  apparel  is  largely  discretionary,  and  con- 
sumption patterns  can  vary  widely  from  year  to  year  because  of 
fluctuations  in  the  price  of  leather,  weather  conditions,  and  styles. 

In  1999.  product  shipments  of  leather  wearing  apparel 
increased  almost  6  percent  to  $233  million  in  current  dollars  from 
$221  million  in  1998.  Measured  in  constant  dollars,  product  ship- 
ments increased  over  5  percent.  Total  employment  rose  8  percent 
to  2,100,  and  production  employment  increased  5  percent  to 
1,900.  In  1999,  apparent  consumption  of  leather  wearing  apparel 
declined  slightly  to  $1.08  billion. 

In  1999,  imports  of  leather  apparel  declined  4  percent  to  an 
estimated  $894  million  from  $931  million  in  1998.  Import  pen- 
etration in  1999  was  83  percent,  down  from  86  percent  in  1998 
and  a  high  of  90  percent  in  1994.  China  was  by  far  the  largest 
supplier  in  1999.  with  59  percent  of  total  leather  wearing 
apparel  imports.  Italy  and  Pakistan  had  8  percent  and  7  percent 
shares,  respectively.  U.S.  exports  of  leather  wearing  apparel  in 
1999  were  down  about  24  percent  to  $51  million,  and  Canada 
was  the  largest  market. 

U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

In  the  year  2000.  consumption  of  luggage  and  leather  products 
is  expected  to  increase  1  percent  to  an  estimated  $6.26  billion. 
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Imports  are  expected  to  ri.se  about  3  percent  and  reach  84  per-! 
cent  of  consumption.  As  a  result,  product  shipments  in  constant] 
dollars  are  expected  to  drop  6  percent.  The  rate  of  decline  var-i 
ied  among  categories:  luggage.  -5  percent;  leather  gloves  andj 
mittens,  -8.5  percent;  personal  leather  goods,  -1 1  percent;  andi 
handbags,  -13  percent.  Shipments  of  leather  wearing  apparel' 
will  increase  about  2  percent. 

Consumer  demand  for  luggage  and  leather  products  is  expected'- 
to  strengthen  over  the  next  5  years.  Increased  employment  in  the 
white-collar  segment  of  the  services  and  high-tech  industries! 
should  lead  to  increased  purchases  of  leather  office  products.' 
Leather  work  glove  consumption  directly  correlates  with  changes 
in  manufacturing  output  and  should  increase.  Larger  numbers  of 
professional  women  should  lead  to  higher  sales  of  business  cases,  i 
computer  cases,  and  luggage.  Large  numbers  of  senior  citizens  and  ■i 
retirees  with  higher  disposable  income  should  stirnulate  more 
tra\'el  and  corresponding  increases  in  luggage  sales. 

However,  relentless  competition  from  abroad  will  continue, 
and  U.S.  manufacturers  are  unlikely  to  regain  much,  if  any,  oi 
the  domestic  market  share  lost  to  imports  over  the  last  twc 
decades.  Nevertheless,  with  the  help  of  a  favorably  valued  dol- 
lar, innovative  and  aggressive  producers  can  expect  to  expand  ] 
exports  and  at  least  share  in  the  future  expansion  of  domestic 
consumption  of  luggage  and  leather  products. 

Over  the  next  5  years,  the  constant  dollar  value  of  luggage  anc  l 
leather  product  shipments  is  expected  to  decrease  at  a  compounc  . 
annual  rate  of  about  3.5  percent.  Four  sectors  are  expected  tc  i 
decline:  luggage  and  leather  gloves  and  mittens,  I  percent  each  t 
handbags.  7  percent;  and  personal  leather  goods.  8  percent 
Leather  wearing  apparel  will  increase  2  percent. 

James  E.  Byron,  U.S.  Department  of  Commerce.  Office  o 
Consumer  Goods.  (202)  482-4034.  September  1999. 
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PROCESSED  FOODS  AND  BEVERAGES 
Economic  and  Trade  Trends 


(%) 


Export  Dependence  and 
Import  Penetration 


I  Exports/shipments    B  Imports/consumption 


jiiml 

1 990       1 99 1       1 992       1 993       1 994       1 995       1 996 

Source:  U  S-  Department  of  Commerce;  Bureau  of  the  Census,  International  Trade 


Administration, 


Output  and  Productivity 


 1  National  real  output 

^  Natic 

nal  productivity 

1  i  ■ 

1 

■ 

1 

1 990       1 99 1       1 992       1 993       1 994       1 995       1 996 

Source  U  S.  Department  of  Labor,  Bureau  of  Labor  Statistics 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Processed  Foods  and 
Beverages 

INDUSTRY  DEFINITION  This  industry  includes  establishments  that 
manufacture  or  process  foods  and  beverages  for  human  consumption  and 
related  products  such  as  manufactured  ice,  chewing  gum,  vegetable  and  ani- 
mal fats  and  oils,  and  prepared  feeds  for  animals  and  fowl.  Subsectors  in  this 
chapter  include  red  meats  and  poultry  (SIC  2011,  2013,  2015),  snack  foods 
(SIC  2068,  2096)  and  other  assorted  items  related  to  snack  foods,  and  alco- 
holic beverages  such  as  malt  beverages  (SIC  2082),  wines  and  brandy  (SIC 
2084),  and  distilled  spirits  (SIC  2085). 


OVERVIEW 


.ijlobalization  in  the  processed  food  and  beverage  markets  is 
acreasing  at  a  treiViendoiis  rate  as  most  developed  countries 
ace  mature  domestic  markets.  Food  and  beverage  companies 
re  becoming  more  aware  of  the  excellent  opportunities  result- 
ag  from  exporting  or  making  foreign  direct  investment.  The 
J.S.  processed  food  and  beverage  industry  is  a  major  partici- 
lant  in  this  global  economy.  Almost  half  the  world's  top  30 
ood  processing  finns  are  headquartered  in  the  United  States. 

The  processed  food  and  beverage  industry  (SIC  20)  is  one  of 
ae  United  States"  largest  manufacturing  sectors,  accounting  for 
bout  one-sixth  of  industrial  activity,  in  1999,  the  value  of  food 
md  beverage  shipments  was  expected  to  reach  an  estimated 
■486.7  billion.  In  constant  dollars,  shipments  were  expected  to 
fSe  2.4  percent.  In  the  year  2()()(),  the  U.S.  food  and  beverage 
jidustry  is  projected  to  grow  1  .S  percent  in  constant  dollars  (see 
^ble  35-1 ). 

The  world  economic  situation  and  the  strength  of  the  U.S. 
bllar  have  taken  a  toll  on  U.S.  exports  of  processed  food  and 
everages.  In  1999,  for  the  first  time  in  more  than  two  decades, 
le  United  States  was  expected  to  import  more  processed  foods 
"  id  beverages  than  it  exported:  $25.4  billion  versus  $24.8  bil- 
m.  U.S.  exports  fell  6  percent,  while  imports  grew  7.5  percent 
oni  1998  levels  (see  Table  35-2).  U.S.  exports  of  more  price- 
•nsitive  items  were  affected  (e.g..  nonbranded  commodity- 


type  items  such  as  fats  and  oils,  meats,  and  wet  corning 
milling). 

in  1999,  U.S.  exports  of  these  low-valued-added  items  fell 
more  than  1 3  percent  while  consumer  branded  food  items  (bev- 
erages, candy,  snacks,  canned  foods)  showed  a  modest  increase 
of  about  0.2  percent.  This  indicates  that  even  though  the 
strength  of  the  U.S.  dollar  puts  U.S.  exports  at  a  price  disad- 
vantage, U.S.  consumer-ready  food  items  still  are  popular 
around  the  world. 

The  price  sensitivity  of  low-value-added  exports  is  a  phe- 
nomenon not  just  in  the  Uniteil  States  but  in  other  developed 
nations  as  well.  A  possible  indicator  of  this  is  the  composition 
of  U.S.  processed  food  and  beverage  imports.  Most  of  the 
growth  in  U.S.  imports  came  from  imports  of  consumer 
branded-type  imports  rather  than  lower- value-added  items  (iO 
percent  versus  1  percent). 

Consolidation  is  continuing  in  the  processed  food  and  bever- 
age industry  as  less  efficient  plants  clo.se  or  merge  with  more 
efficient  ones,  in  1998,  mergers  and  acquisitions  in  this  indu.stry 
increased  more  than  20  percent.  In  the  next  5  years,  constant  dol- 
lar shipments  are  expected  to  grow  1 .4  to  2.6  percent  annually. 

Electronic  Commerce 

The  U.S.  on-line  population  is  poised  to  explode.  According  to  a 
report  by  the  international  Data  Corporation,  the  number  of  peo- 
ple on-line  totals  90  million  and  is  expected  to  double  by  2003. 

Processed  Foods  and  Beverages  35-1 
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TABLE  35-1:    Food  and  Kindred  Products  (SIC  20)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


1992 

1993 

1994 

1995 

1996 

1  GO"?! 

1  QQQ' 

1  QQQ2 

Q7  Qf? 

Percent  Change 
98-99  99-00 

yo- uu 

Industry  data 

Value  of  shipments^ 

406,963 

422,220 

430,963 

446,869 

461,324 

469,944 

476,565 

486,686 

1 .4 

2.1 

Value  of  shipments 

(1992$) 

406,963 

415,099 

419,135 

430,949 

422,920 

428,143 

439, bbO 

4b0,z02 

458, 115 

2.7 

2.4 

1.8 

2.0 

Total  employment 

(thniiQ;inHQ\ 

1  503 

1  520 

1511 

1,520 

1,517 

1,518 

1,525 

1,528 

1,527 

0.5 

0.2 

-0.1 

0.2 

Production  workers 

(thousands) 

1,100 

1,118 

1,112 

1,120 

1,113 

1,112 

1,120 

1,126 

1,125 

0.7 

0.5 

-0.1 

0.3  , 

Average  hourly 

( 

earnings  ($) 

10.41 

10.58 

10.74 

10.96 

11.17 

11.45 

11.77 

12.08 

2.8 

2.6 

Capital  expenditures 

9,898 

9,389 

10,093 

11,812 

11,717 

S 

Product  data 

Value  of  shipments^ 

382,889 

397,633 

405,490 

421,507 

435,009 

442,730 

448,720 

458,470 

1.4 

2.2 

\ 

Value  of  shipments 

(1992$) 

382,889 

391,076 

394,419 

406,235 

398.663 

403,214 

413,832 

423,866 

431,522 

2.6 

2.4 

1.8 

2.0 

Trade  data 

Value  of  imports 

15,967 

15,779 

17,106 

18,109 

20,637 

22.421 

23,565 

25,440 

5.1 

8.0 

(I 

Value  of  exports 

19,134 

19,954 

22,419 

25,143 

26,015 

27,625 

26,457 

24,832 

-4.2 

-6.1 

\ 

Ml 

i 


'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


The  number  of  transaction.s  could  reach  2.1  bilhon  by  that  year. 
According  to  a  study  by  Forrester  Research,  the  large  volume  of 
small  parcels  that  needs  to  be  delivered  will  spark  logistics  suppli- 
ers to  develop  new  solutions  that  will  get  small  orders  from  low- 
volume  vendors  to  private  individuals  in  a  cost-effective  manner. 

Also  according  to  Forrester  Research,  in  1998  appro.xi- 
mately  $40  billion  to  $50  billion  in  commerce  was  conducted 
over  the  Internet.  Of  that  amount,  about  one-eishth  was  con- 


sumer retail  and  the  rest  consisted  of  business-to-busines 
transactions.  The  total  figure  could  exceed  $400  billion  b; 
2003.  The  U.S.  Bureau  of  the  Census  estimate.s  the  retail  figur  jl 
in  1998  to  be  between  $3  billion  and  $18  billion,  depending  o 
the  definition  of  on-line  sales. 

The  convenience  factor  is  expected  to  fuel  the  growth  in  on 
line  grocery  shopping.  According  to  Forrester  Research,  ove 
the  next  5  years  consumers  are  projected  to  spend  45  times  th' 


TABLE  35-2:    U.S.  Trade  Patterns  in  Food  and  Kindred  Products'  in  1998 

(millions  of  dollars;  percent) 


Exports 


Region^ 

Value' 

Share,  % 

Region^ 

Value' 

Share, ' 

NAFTA 

7,459 

28 

NAFTA 

7,508 

32 

Latin  America 

2,783 

11 

Latin  America 

2,404 

10 

Western  Europe 

3,933 

15 

Western  Europe 

7,813 

33 

Japan/Chinese  Economic  Area 

7,200 

27 

Japan/Chinese  Economic  Area 

886 

4  - 

Other  Asia 

1,899 

7 

Other  Asia 

2,618 

11 

Rest  of  world 

3,183 

12 

Rest  of  world 

2,336 

10 

World 

26,457 

100 

World 

23,565 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share, 

Japan 

4,737 

18 

Canada 

5,608 

24 

Canada 

4,671 

18 

Mexico 

1,900 

8 

Mexico 

2,788 

11 

France 

1,710 

7 

Hong  Kong 

1,022 

4 

Italy 

1,366 

6 

South  Korea 

854 

3 

United  Kingdom 

968 

4 

Imports 


'  SIC  20. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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235  million  spent  on  on-line  groceries  in  1998,  generating  an 
stimatcd  $1  I  billion  in  E-commerce  grocery  sales  by  2003.  Of 
lose  sales,  about  60  percent  will  be  spent  on  specialty  items 
jch  as  kosher  products,  upscale  chocolate,  and  gilt  baskets, 
'ith  the  remaining  40  percent  spent  on  full-line  groceries. 

In  an  effort  to  reach  consumers,  food  processors  are  using 
le  Internet  through  electronic  couponing.  While  coupons  on- 
me  account  for  only  0.004  percent  of  the  259  billion  coupons 
ffered  through  the  print  media,  the  redemption  rate  is  7.5  per- 
ent  compared  with  a  rate  of  1 .5  to  2  percent  for  coupons 
ffered  through  newspapers  and  mailings. 

Internet  sales  of  alcoholic  beverages  face  obstacles  that  food 
lid  nonalcoholic  beverages  do  not  face.  While  states  cannot  pro- 
ibit  interstate  commerce  in  food  and  nonalcoholic  beverages, 
(ey  can  do  so  for  alcoholic  beverages.  Because  of  the  Twenty- 
irst  Amendment  to  the  U.S.  Constitution,  it  is  unlawful  to  trans- 
3rt  liquor  into  any  state  that  prohibits  such  transactions.  It  is  the 
ily  item  in  the  Constitution  that  allows  state  rights  to  supersede 
iideral  regulation  of  interstate  commerce.  This  has  been  upheld 
j  the  courts  {Utah  v.  Beer  Across  America).  As  a  result  of  the 
'ilree-tiered  system  (producers  can  sell  only  to  wholesalers  that 
iin  sell  to  retailers  or  other  end  users)  that  many  small  producers 
lel  stifles  growth,  these  small  producers  of  wine  or  microbeers 
ive  fully  embraced  the  Internet.  For  example,  a  small  winery  in 
alifomia  now  can  .sell  directly  to  individuals  in  Connecticut, 
ho  otherwise  may  not  be  able  to  purchase  the  item  in  Connecti- 
it  unless  a  Connecticut  wholesaler  stocks  the  item. 

With  the  increased  u.se  of  the  Internet  for  buying  alcoholic 
averages,  state  and  federal  agencies  ere  studying  the  issue  for 
*ree  major  reasons:  { 1 )  revenue  lost  by  the  state,  (2)  variation 

the  legal  drinking  age  from  state  to  state,  and  (3)  whether  the 

lie  prohibits  such  transactions  (Who  is  going  to  keep  tabs  on 

ippers  to  make  sure  the  "little  brown  package"  does  not  con- 

in  an  alcoholic  be\7erage?). 


LCOHOLIC  BEVERAGES 


le  alcoholic  beverage  industry  consists  of  establishments 
engaged  primarily  in  manufacturing  malt  beverages  (SIC 
2082),  wines,  brandies,  and  brandy  spirits  (SIC  2084)  and 
establishments  engaged  primarily  in  manufacturing  alco- 
holic liquors  by  distillation  and  manufacturing  alcoholic 
cocktails  through  blending  processes  or  by  mixing  liquors 
and  other  ingredients  (SIC  2085). 

iobal  Industry  Trends 

ic  alcoholic  beverage  industry  has  three  major  sectors:  beer, 
ne,  and  distilled  spirits.  Except  in  a  handful  of  situations, 
)ducers  do  not  venture  out  of  their  respective  sectors.  Per 
oita  consumption  in  many  major  developed  countries  has  lev- 
d  off.  As  a  result,  most  producers  have  had  to  find  niche  mar- 
ts for  their  products  overseas  to  continue  to  grow.  Malt 
erage  and  distilled  spirit  companies  have  had  to  establish 
ensing  agreements  and  joint  ventures  in  addition  to  exporting 
continue  to  satisfy  their  owners'  desire  to  increase  profits. 


Beer.  According  to  a  lutnmonilor  study,  world  beer  output 
grew  in  volume  more  than  7  percent  between  1993  and  1997  and 
is  expected  to  grow  almost  10  percent  through  2002.  Average 
world  per  capita  consumption  is  5.6  gallons.  Among  the  56  major 
beer  markets,  the  Czech  Republic  leads  in  per  capita  consump 
tion  with  45.3  gallons.  Other  markets  include  (icrmany  with  just 
over  34  gallons;  Australia,  New  Zealand,  and  the  United  States 
with  20  to  22  gallons;  South  Africa  with  just  over  12  gallons; 
Bra/.il  with  9  gallons;  Russia  with  just  over  3  gallons;  China  with 
almost  3  gallons;  and  India  with  only  0.1  gallon.  The  regions 
experiencing  the  greatest  consumption  growth  rates  have  been 
Asia,  the  Middle  East,  eastern  Europe,  and  Latin  America. 

Despite  the  economic  crisis  in  Asia,  beer  consumption  in 
that  region  as  a  whole  has  been  stable.  The  differences  have 
occurred  among  individual  countries.  While  Indonesia  suffered 
a  40  percent  drop  in  consumption  between  1997  and  I99X,  con- 
sumption continued  to  increase  in  Thailand  and  Vietnam  and,  to 
a  lesser  extent,  in  Singapore.  Between  1997  and  2003.  beer  out- 
put in  Asia  is  expected  to  increase  over  75  percent. 

The  beer  market  in  Latin  America  will  continue  to  develop 
positively,  according  to  the  Latin  American  beverage  expert  Jose 
J.  Yordan.  The  main  reason  for  this  optimistic  outlook  is  that  ( I ) 
the  population  grows  faster  than  it  does  in  industrialized  coun- 
tries, (2)  the  average  age  is  lower,  and  as  a  consequence,  the 
beer-drinking  age  group  will  increa.se  more  rapidly  than  will  the 
total  population,  (3)  per  capita  consumption  is  still  compara- 
tively low,  a  factor  that  characterizes  emerging  beer  markets,  and 
(4)  the  tropical  climate  is  favorable  to  beer  consumption.  Per 
capita  beer  consumption  in  the  region  is  highest  in  Venezuela  at 
16.5  gallons,  followed  by  Colombia  at  12.4  gallons,  Brazil  at  9 
gallons,  Chile  at  7.5  gallons,  and  Argentina  at  6.5  gallons.  Over- 
all, beer  output  in  all  of  Latin  America  has  increased  over  36  per- 
cent since  1990  to  2.76  billion  gallons  (12.55  billion  liters). 

Wine.  Internationally,  although  the  wine  industry  in  each 
country  .still  relies  heavily  on  exports  to  increase  sales,  many 
countries  are  realizing  that  countries  should  work  together  to 
find  ways  to  reduce  barriers  to  the  wine  trade.  The  international 
wine  industry  is  evolving  into  a  global,  market-oriented  indus- 
try. Marketing  strategies  have  shifted.  In  the  past,  western 
Europe  (old  world  regional  wines)  set  the  standard  in  the  wine 
trade,  but  that  situation  is  changing.  Wines  from  the  new  world 
(branded  varietals),  although  accounting  for  only  about  one- 
seventh  of  world  production  and  5  to  7  percent  of  world 
exports,  have  been  gaining  a  more  prominent  active  role  in 
international  trade.  In  199X,  the  first  of  several  meetings  was 
held  among  the  new  world  wine  producers  (NWWPs)  to  dis- 
cuss actions  needed  to  reduce  trade  barriers  for  wine.  Two  more 
meetings  were  held  in  1999.  Members  of  this  organization 
include  Argentina,  Australia,  Canada,  Chile,  New  Zealand. 
South  Africa.  Uruguay,  and  the  United  States. 

Distilled  Spirits.  The  international  distilled  spirits  industry 
has  faced  hard  times  because  of  economic  crises  in  the  fastest- 
growing  markets  for  their  products.  As  a  result,  according  to 
Impact,  a  major  alcoholic  beverage  trade  publication,  major 
multinationals  have  moved  inexorably  toward  the  creation  of 
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poweiiiil  core  piemiiiiii  brand  groups  that  are  responsible  for 
growth  in  the  global  marketplace,  while  their  other  brands  are 
tapped  on  a  more  narrow  strategic  basis,  usually  according  to 
regional  or  local  strengths.  Globally,  white  spirits  account  for 
about  42  percent  of  the  branded  distilled  spirits  markets,  fol- 
lowed by  local  spirits  with  28  percent  and  whiskey  with  18 
percent. 


Domestic  Trends 

BetVv'een  1990  and  1997.  total  U.S.  production  of  alcoholic  bev 
erages  declined  2  percent  to  6.7  million  gallons;  howeve 
between  1996  and  1997,  it  registered  a  modest  0.6  percer 
increase.  There  continued  to  be  modest  growth  between  199, 
and  1999.  Per  capita  consumption  has  remained  relatively  stal; 
ble  in  recent  years  as  consumers  have  shifted  to  higher-price 


TABLE  35-3:    Alcoholic  Beverages  (SIC  2082,  2084,  2085)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000^ 

97-98 

Percent  Change 
98-99  99-00 

t 

96-Or 

Industry  data 

\/^iliifi  nf  chinmcintc' 
vol  II  c      \  :;)i]iLjiiit7iilo 

95  035 

24  739 

24  983 

25  652 

27  441 

28  277 

28  770 

29  651 

1  7 

3.1 

2082  Malt  beverages 

17,340 

16,656 

16,795 

17,151 

18,220 

18,408 

18,638 

19,404 

1.2 

4.1 

i 

2084  Wines  and  brandy 

4,301 

4,514 

4,301 

4,798 

5,548 

6,087 

6,304 

6,492 

3.6 

3  0 

2085  Distilled  liquor 

3,394 

3,569 

3,888 

3,703 

3,673 

3,782 

3,828 

3,755 

1.2 

-1.9 

VdlUtr  Ul  o  1 1 1  pi  1 1  c  1 1  lb  \ 

25  035 

24  802 

25  333 

25  251 

26  1 60 

26  499 

26  870 

27  245 

27  635 

1  4 

1.4 

1.4 

1  ^ 

2082  Malt  beverages 

17,340 

16,859 

17,332 

17,100 

17,655 

17,700 

17,870 

18,135 

18,335 

1.0 

1.5 

1.1 

O.S 

2084  Wines  and  brandy 

4,301 

4,465 

4,267 

4,723 

5,175 

5,435 

5,600 

5,710 

5,855 

3.0 

2.0 

2.5 

3.1 

2085  Distilled  liquor 

3,394 

3,478 

3,734 

3,429 

3,330 

3,365 

3,400 

3,400 

3,445 

1.0 

0.0 

1.3 

Total  employment  (thousands) 

55.6 

56.4 

53.8 

55.6 

57,6 

56.0 

55.6 

55.7 

56.0 

-0.7 

0.2 

0.5 

-o.v 

2082  Malt  beverages 

34.5 

35.3 

33.5 

32.6 

34.0 

32.3 

31.7 

31.7 

31.8 

-1.9 

0.0 

0.3 

-1.", 

2084  Wines  and  brandy 

14.0 

14.1 

13.7 

16,3 

17.0 

17.0 

17.4 

17.5 

17.6 

2.4 

0.6 

0.6 

0.5 

2085  Distilled  liquor 

7.1 

7,0 

6.6 

6,7 

6,6 

6,7 

6,5 

6.5 

6.6 

-3.0 

0.0 

1.5 

0.( 

Production  w^orkers  (thousands) 

36.7 

37.0 

34.9 

35.9 

36.8 

35.7 

35.2 

35.2 

35.5 

-1.4 

0.0 

0.9 

-o.< 

2082  Malt  beverages 

25.1 

25.3 

23.6 

23.6 

24.6 

23,4 

22.9 

22.9 

23.0 

-2.1 

0.0 

0.4 

-1,: 

2084  Wines  and  brandy 

6.5 

6.6 

6.6 

7.5 

7.5 

7,5 

7.7 

7.7 

7.8 

2.7 

0.0 

1.3 

i.( 

2085  Distilled  liquor 

5.1 

5.1 

4.7 

4.8 

4.7 

4.8 

4,6 

4,6 

4.7 

-4.2 

0.0 

2.2 

°-'„ 

Average  hourly  earnings  ($) 

19.83 

19.81 

20.15 

20.37 

20  22 

20.75 

20.81 

20.95 

0.3 

0.7 

2082  Malt  beverages 

22.89 

22.71 

23.01 

23.92 

23.39 

23.86 

24.00 

24.16 

0.6 

0.7 

2084  Wines  and  brandy 

12.68 

12.80 

13.53 

13.05 

13.56 

13.83 

13,90 

13.99 

0.5 

0.6 

2085  Distilled  liquor 

15.05 

15.49 

15.43 

15,38 

16.07 

16.39 

16.47 

16.58 

0.5 

0.7 

t 

Capital  expenditures 

736 

668 

754 

1,138 

1,200 

2082  Malt  beverages 

565 

479 

564 

861 

877 

2084  Wines  and  brandy 

2085  Distilled  liquor 

Product  data 


115 
56 


146 
42 


151 

40 


209 

67 


269 

54 


Value  of  shipments^ 

24,607 

24,324 

24,370 

25,155 

26,794 

27,596 

28,080 

28,975 

1.8 

3,2 

2082  Malt  beverages 

17,302 

16,629 

16,714 

17,108 

18,196 

18,380 

18,610 

19,380 

1.3 

4.1 

2084  Wines  and  brandy 

4,050 

4,355 

4,196 

4,675 

5,411 

5,936 

6,150 

6,335 

3.6 

3.0 

2085  Distilled  liquor 

3,255 

3,340 

3,460 

3,372 

3,188 

3,280 

3,320 

3,260 

1,2 

-1.8 

Value  of  shipments  (1992$) 

24,607 

24,394 

24,735 

24,780 

25,568 

25,894 

26,254 

26,630 

27,010 

1.4 

1.4 

1.4 

1. 

2082  Malt  beverages 

17,302 

16,831 

17,249 

17,057 

17,631 

17,674 

17,844 

18,110 

18,310 

1.0 

1.5 

1.1 

0. 

2084  Wines  and  brandy 

4,050 

4,308 

4,163 

4,601 

5,047 

5,300 

5,460 

5,570 

5,710 

3.0 

2.0 

2.5 

3. 

2085  Distilled  liquor 

3,255 

3,255 

3,324 

3,122 

2,890 

2,920 

2,950 

2,950 

2,990 

1.0 

0.0 

1.4 

0. 

Trade  data 

Value  of  imports 

3,527 

3,386 

3,668 

3,979 

4,618 

5,194 

5,695 

6,460 

6,781 

9.6 

13.4 

5.0 

10. 

2082  Malt  beverages 

881 

961 

1,072 

1,192 

1,341 

1,514 

1,732 

1,920 

2,016 

14.4 

10.9 

5.0 

10. 

2084  Wines  and  brandy 

1,347 

1,152 

1,268 

1,402 

1,724 

2,031 

2,239 

2,600 

2,730 

10.2 

16.1 

5.0 

12. 

2085  Distilled  liquor 

1,299 

1,274 

1,327 

1,386 

1,553 

1,649 

1,723 

1,940 

2,035 

4.5 

12.6 

4.9 

6. 

Value  of  exports 

742 

766 

973 

1,242 

1,342 

1,409 

1,367 

1,279 

1,337 

-3.0 

-6.4 

4.5 

-0. 

2082  Malt  beverages 

221 

234 

391 

526 

453 

418 

338 

290 

300 

-19.1 

-14.2 

3.4 

-9. 

2084  Wines  and  brandy 

182 

184 

201 

246 

330 

423 

543 

549 

577 

28.4 

1.1 

5.1 

19. 

2085  Distilled  liquor 

339 

349 

380 

470 

559 

568 

486 

440 

460 

-14.4 

-9.5 

4.5 

-4. 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 
Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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alcoholic  bcvcraycs.  In  ;i  number  of  iiislanccs.  imports  have 
competed  siiecessiiilly  for  the  consumer's  dollar.  Total  constant 
I  dollar  shipments  of  alcoholic  beverages  rose  1.4  percent  in 
[1999.  While  industry  shipments  remained  flat  lor  drstilled  spir- 
lits.  wine  and  brandy  shipments  rose  2  percent  and  mall  bever- 
lages  rose  about  I  ..'^  percent  (see  Table  ?>5-^). 

'Beer.  The  fourth  largest  U.S.  brewery.  Stroh  Brewing  Com- 
pany, left  the  business  in  1999  after  149  years  in  the  beer  indus- 
try. Stroh  sold  its  assets  to  Miller  Brewing  and  Pabst  Brewing. 
Also  in  1999.  it  appeared  that  imports  earned  the  microbrewer's 
.crown  and  now  reign  as  the  hottest  segment  in  the  U.S.  beer 
market.  Microbreweries  had  registered  double-digit  growth 
.yearly  throughout  the  199()s  until  1998.  but  are  now  experienc- 
ling  a  "shakeout."  Many  that  expanded  too  fast  are  seeing 
declines,  while  those  which  emphasized  legional  sales  are 
doing  better.  Despite  mergers,  brand  acquisitions,  and  closings, 
new  brew  pubs  and  microbreweries  continue  to  open  across  the 
-ountry,  and  many  of  those  companies  are  registering  single-  or 
liuible-digit  growth. 

Wine.  While  there  was  little  growth  in  volume  in  I99S,  it  was 
mother  successful  year  as  upscale  premium  varietal  wines  and 
■\ports  grew  dramatically  even  though  there  was  a  drop  in  ship- 
iicnts  of  popular-priced  Jug  and  generic  wines.  In  1999, 
iccause  of  a  hot  summer,  grape  crushings  for  wine  rose,  but  the 
liiality  of  crushings  increased.  In  1999.  the  United  States  and 
he  European  Union  commenced  bilateral  negotiations  in  an 
-llort  to  reduce  trade  impediments.  Those  negotiations  are 
.cheduled  to  be  concluded  in  the  year  2000  with  an  agreement 
lyned  by  2001.  A  successful  deal  will  result  in  greater  U.S. 
iccess  to  the  European  wine  market. 

)istilled  Spirits.  Although  the  volume  of  total  spirits  rose  a 
nodest  1  percent  in  1998.  premium/superpremium  brands  out- 
K-rformed  the  total  market.  The  top  25  premium/superpremium 


FABLE  35-4:    U.S.  Trade  Patterns  in  Alcoholic  Beverages'  in  1998 

millions  of  dollars;  percent) 


Exports 

Imports 

egion'" 

Value' 

Share,  % 

Region^ 

Value^ 

Share,  % 

)AFTA 

208 

15 

NAFTA 

1,239 

22 

atin  America 

85 

6 

Latin  America 

190 

3 

Western  Europe 

575 

42 

Western  Europe 

3,955 

69 

apan/Chinese  Economic  Area 

335 

24 

Japan/Chinese  Economic  Area  37 

1 

fther  Asia 

26 

2 

Other  Asia 

11 

0 

est  of  world 

140 

10 

Rest  of  world 

263 

5 

^rld 

1,367 

100 

World 

5,695 

100 

op  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

apan 

258 

19 

France 

1,318 

23 

nited  Kingdom 

207 

15 

Mexico 

713 

13 

anada 

170 

12 

United  Kingdom 

670 

12 

ermany 

74 

5 

Netherlands 

598 

11 

etherlands 

73 

5 

Italy 

559 

10 

SIC  2082,  2084,  2085. 

-or  definitions  of  regional  groupings,  see 

"Getting  the  Most  Out  of  Outlook  2000." 

./alues  may  not  sum  to  total  due  to  rounding. 

ource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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spirits,  which  account  for  28  percent  of  the  total  spirits  market, 
rose  at  an  aggregate  rate  of  almost  4  percent,  while  the  remain- 
ing sector  grew  only  0.2  percent. 

U.S.  Industry  Growth  Projections  for 
the  Next  1  and  5  Years 

Even  though  domestic  consumption  of  alcoholic  beverages  w  ill 
remain  relatively  stable,  constant  dollar  industry  shipments  will 
increase  1 .4  percent  in  the  year  2000  and  1 3  to  1 .8  percent  over 
the  next  .5  years  as  U.S.  consumers  continue  to  consume  higher- 
priced  alcoholic  beverages.  Exports,  after  a  6.4  percent  drop  in 
1999,  will  rebound  in  2000,  increasing  4.5  percent  (see  Table 
35-.^).  As  the  Asian  economies  rebound  and  other  markets  con- 
tinue to  open,  U.S.  exports  of  alcoholic  beverages  are  expected 
to  increase  3  to  7  percent  annually  in  the  next  5  years. 

Global  Market  Prospects 

In  1999,  LI.S.  total  exports  of  alcoholic  beverages  dropped  6.4 
percent  from  1998  levels  (see  Table  35-4).  The  only  sector  that 
experienced  any  increase  was  the  wine  and  brandy  .sector, 
which  grew  1 . 1  percent  after  a  28  percent  increase  in  1998.  As 
the  domestic  alcoholic  beverage  market  has  been  stable,  exports 
have  played  a  bigger  role  in  the  growth  of  the  industry.  Total 
U.S.  alcoholic  beverage  exports  since  1992  grew  at  a  compound 
annual  rate  of  8.1  percent. 

Malt  Beverages.  In  1998,  three-quarters  of  U.S.  exports  in 
this  category  consisted  of  beer,  followed  by  brewing  dregs  and 
waste  with  21  percent,  which  other  countries  import  as  a  feed 
input.  In  1998,  the  top  five  country  markets  for  U.S.  beer  were 
Japan  (20  percent),  Canada  ( 14  percent),  Taiwan  ( I  I  percent). 
Hong  Kong  (9  percent),  and  the  United  Kingdom  (8  percent) 
(see  Table  35-5).  In  the  top  five  markets,  only  U.S.  exports  to 
Canada  increased  in  1999,  rising  an  estimated  10  to  15  percent. 
As  was  mentioned  earlier,  imports  have  gained  a  greater  role  in 


TABLE  35-5:    U.S.  Trade  Patterns  in  Malt  Beverages'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value^ 

Share,  % 

Region' 

Value^ 

Share,  % 

NAFTA 

59 

18 

K'AFTA 

742 

43 

Latin  America 

38 

11 

Latin  America 

30 

2 

Western  Europe 

108 

32 

Western  Europe 

912 

53 

Japan/Chinese  Economic  Area 

1  U«7 

31 

Japan/Chinese  Economic  Area 

25 

l 

Other  Asia 

5 

2 

Other  Asia 

7 

0 

Rest  of  world 

22 

7 

Rest  of  world 

17 

1 

World 

338 

100 

World 

1,732 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  °/c 

Japan 

52 

15 

Netherlands 

570 

33 

Canada 

39 

12 

Mexico 

551 

32 

United  Kingdom 

32 

10 

Canada 

190 

11  1 

Taiwan 

28 

8 

Germany 

137 

8 

Ireland 

26 

8 

United  Kingdom 

101 

6  , 

'  SIC  2082. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census 

the  U.S.  market.  U.S.  companies  seizing  on  this  trend  have 
negotiated  agreements  to  hecome  U.S.  distributors.  Imports  as  a 
share  of  the  U.S.  market  increased  from  6.7  percent  in  \'-)95  to 
an  estimated  9.1  percent  in  1999. 

In  I99X.  beer  imports  trom  the  top  five  countries  acct)unted 
tor  ahnost  90  percent  of  the  total.  In  value,  the  Netherlands  was 
the  largest  supplier  with  percent,  followed  closely  by  Mex- 
ico with  32  percent.  The  other  three  countries  were  Canada  ( I  I 
percent).  Germany  (S  percent),  and  the  United  Kingdom  (6  per- 
cent). Based  on  quantity,  Mexico  was  the  largest  supplier,  in 
1999.  Mexico  was  the  largest  supplier  of  imports  to  the  United 
States  in  both  value  and  quantity.  On  the  basis  of  value.  Mexico 
accounted  for  almost  3.*)  percent  of  the  total,  followed  by  the 


Netherlands  with  33  percent.  Canada  with  9  percent.  Germany 
with  7  percent,  and  the  United  Kingdom  with  6  percent. 

Wine.    Wine  industry  exports  include  grape  wine,  sparkling 
wines,  brandy,  and  fermented  beverages  (i.e.,  other  fruit  wines 
wine  coolers)  (see  Table  35-6).  In  1998,  grape  wine  accountet, 
for  about  seven-eighths  of  wine  industry  exports,  followed  b);^ 
sparkling  wines  (5  percent),  fermented  beverages  (4  percent)^] 
and  brandy  (2  percent).  The  top  five  countries  accounted  to 
three-quarters  of  U.S.  grape  wine  exports.  The  United  Kingdon^  .i 
was  the  largest  export  market  for  grape  wine  with  29  percentji 
followed  by  Canada  (17  percent),  .lapan  (I.S  percent),  th( 
Netherlands  (9  percent),  and  Switzerland  (3  percent).  Japan  i: 


TABLE  35-6:    U.S.  Trade  Patte- 

(millions  of  dollars;  percent) 

Wines  and  Brandy' 

in  1998 

1 

Exports 

Imports 

Region' 

Value' 

Share,  % 

Region' 

Value' 

Share,  °/ 

NAFTA 

94 

17 

NAFTA 

13 

1 

Latin  America 

25 

5 

Latin  America 

142 

6 

Western  Europe 

295 

54 

Western  Europe 

1,899 

85  ' 

Japan/Chinese  Economic  Area 

117 

22 

Japan/Chinese  Economic  Area 

10 

0 

Other  Asia 

8 

1 

Other  Asia 

1 

0  , 

Rest  of  world 

5 

1 

Rest  of  world 

175 

8  . 

World 

543 

100 

World 

2,239 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  "/ 

United  Kingdom 

144 

26 

France 

1,190 

53  , 

Japan 

99 

18 

Italy 

494 

22 

Canada 

90 

17 

Australia 

150 

7 

Netherlands 

47 

9 

Chile 

116 

5 

Switzerland 

23 

4 

Spain 

102 

5  ! 

'  SIC  2084. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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the  largest  export  market  tor  U.S.  sparkling  wine  (45  percent  ol' 
total  exports)  and  brandy  (60  percent  of  total  exports). 

By  2()()4,  U.S.  wine  exports  could  almost  double  if  there  is 
(1)  a  substantial  agreement  among  the  NWWP  group  on 
avenues  to  reduce  or  inlluence  wine  duties  and  on  other  reduc- 
tions in  nonlaritf  impedimenls  through  bilateral  negotiations  or 
the  next  World  Trade  Organization  (WTO)  round  and  (2)  a  suc- 
cessful wine  agreement  signed  by  the  Llnited  States  and  the 
European  Union  by  2001. 

Distilled  Spirits,  in  199S.  almost  71  percent  of  U.S.  distilled 
spirit  exports  consisted  of  branded  items  such  as  whiskey  (59 
percent),  rum  (7  percent),  liqueurs  and  cordials  (3  percent), 
vodka  ( 1 .3  percent),  and  gin  (0.4  percent).  Japan  was  the  largest 
export  market  for  U.S.  whiskey,  accounting  for  23  percent  of 
the  total,  followed  by  Germany  (16.5  percent).  Australia  (14 
percent),  the  United  Kingdom  (9  percent),  and  France  (5  per- 
cent). Japan.  Germany,  and  Australia  were  the  top  three  export 
markets  for  all  distilled  .spirits  (see  Table  35-7). 

In  1999.  the  estimated  9.5  percent  decline  in  total  U.S.  dis- 
tilled spirit  exports  could  be  attributed  to  a  decline  in  grain 
spirit  exports  or  in  those  of  other  distilled  spirits  products  used 
in  the  production  of  vodka  and  possibly  gin.  As  the  demand  for 
grained  spirits  as  inputs  for  vodka  has  declined.  U.S.  exports  of 
branded  distilled  spirits  have  garnered  a  greater  share  of  total 
U.S.  exports  of  distilled  spirits.  In  1999.  branded  spirits 
accounted  for  80  percent  of  total  distilled  spirits  exports,  up 
from  71  percent  in  1998.  Between  1998  and  1999.  U.S.  exports 
of  branded  spirits  grew  about  10  percent  while  exports  of  non- 
fbranded  spirits  fell  almost  50  percent.  In  the  year  2000,  U.S. 
exports  of  distilled  spirits  are  expected  to  increase  over  4  per- 
vcnt,  with  branded  spirits  accounting  for  most  of  the  increase. 
Over  the  next  five  years,  exports  of  U.S.  branded  spirits  should 
increase  as  countries  that  were  in  violation  of  WTO  policy, 
"which  prohibits  countries  from  discriminating  against  imports. 


adhere  to  WTO  rulings.  I'he  United  States  was  successful  in  its 
cases  against  Japan  (1998-1999)  and  Korea  (1999-2000).  Also 
in  December  1999.  the  WTO  Appellate  Body  upheld  the  WTO 
panel  decision  finding  the  Chilean  lax  regime  inconsistent  wilh 
its  W'iO  oblii^ations. 


SALTED  SNACKS  AND  SNACK  FOODS 

The  salted  snack  industry  consists  of  establishments  engaged 
primarily  in  manufacturing  potato  chips,  corn  chips,  and 
similar  snacks  (SIC  2096)  and  establishments  engaged  pri- 
marily in  manufacturing  salted,  roasted,  dried,  cooked,  and 
canned  nuts  or  processing  grains  or  seeds  in  a  similar  man- 
ner for  snack  purposes  (SIC  2068).  Salted  snacks  are  part  of 
snack  foods,  a  broader  category  that  also  includes  consumer- 
ready  packaged  cookies  and  crackers,  snack  nuts,  popcorn 
(microwavable  or  unpopped),  meat  snacks,  and  other  types 
of  foods  that  are  ready  to  eat  in  casual,  between-meals  set- 
tings. Although  much  of  this  section  focuses  on  salted 
snacks  (the  only  part  of  snack  foods  for  which  industry-level 
census  value  of  shipments  data  are  available),  data  and 
information  on  other  snack  foods  are  presented  whenever 
they  are  available. 


Global  Industry  Trends 

Smce  1992.  the  world  snack  food  market  has  grown  over  25 
percent,  and  it  is  projected  to  reach  almost  $55  billion  by  the 
year  2000.  The  United  States  continues  to  be  the  largest  market, 
accounting  for  about  a  third  of  the  world  total;  Japan  and  the 
United  Kingdom  together  account  for  another  quarter  of  the 
world  total. 

The  spread  of  western  eatmg  habits  to  other  parts  of  the  w  orld 
continues  as  lifestyles  in  those  parts  of  the  world  become  busier 
and  traditional  familv  mealtimes  become  a  thing  of  the  past.  As 


TABLE  35-7:    U.S.  Trade  Patterns  in  Distilled  Spirits'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

:^egion^ 

Value^ 

Share,  % 

Region^ 

Value' 

Share,  % 

NAFTA 

55 

11 

NAFTA 

484 

28 

_atin  America 

22 

5 

L  atin  America 

19 

1 

Western  Europe 

172 

35 

Western  Europe 

1,144 

66 

Japan/Chinese  Economic  Area 

113 

23 

Japan/Chinese  Economic  Area 

3 

0 

Dther  Asia 

13 

3 

Other  Asia 

2 

0 

Hesx  of  world 

112 

23 

Rest  of  world 

71 

4 

World 

486 

100 

World 

1,723 

100 

Jop  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

108 

22 

United  Kingdom 

558 

32 

oermany 

51 

10 

Canada 

332 

19 

Australia 

43 

9 

Sweden 

164 

10 

Canada 

40 

8 

Mexico 

152 

9 

Jnited  Kingdom 

30 

6 

Ireland 

132 

8 

SIC  2085. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000: 
Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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TABLE  35-5:    U.S.  Trade  Patterns  in  Malt  Beverages^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region' 

Value 

ohare,  % 

NAFTA 

59 

18 

NAFTA 

742 

43 

Latin  America 

38 

11 

Latin  America 

30 

2 

Western  Europe 

108 

32 

Western  Europe 

912 

53 

Japan/Chinese  Economic  Area 

105 

31 

Japan/Chinese  Economic  Area 

25 

1 

Other  Asia 

5 

2 

Other  Asia 

7 

0 

Rest  of  world 

22 

7 

Rest  of  world 

17 

1 

vvorio 

338 

100 

World 

1  732 

1 00 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

J  3  p3  n 

52 

1  ^ 

NIotktorlsrtfHc 
l>Jt;Li  It7l  IdllUo 

570 

33 

Canada 

39 

12 

Mexico 

551 

32 

United  Kingdom 

32 

10 

Canada 

190 

11 

Taiwan 

28 

8 

Germany 

137 

8 

Ireland 

26 

8 

United  Kingdom 

101 

6 

'  SIC  2082. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


the  U.S.  market.  U.S.  companies  seizing  on  this  trend  have 
negotiated  agreements  to  become  U.S.  distributors.  Imports  as  a 
share  of  the  U.S.  mari<et  increased  from  6.7  percent  in  1995  to 
an  estimated  9. 1  percent  in  1999. 

In  1998.  beer  imports  from  the  top  five  countries  accounted 
for  almost  90  percent  of  the  total.  In  value,  the  Netherlands  was 
the  largest  supplier  with  33  percent,  followed  closely  by  Mex- 
ico with  32  percent.  The  other  three  countries  were  Canada  ( 1 1 
percent).  Germany  (8  percent),  and  the  United  Kingdom  (6  per- 
cent). Based  on  quantity,  Mexico  was  the  largest  supplier.  In 
1999,  Mexico  was  the  largest  supplier  of  imports  to  the  United 
States  in  both  value  and  quantity.  On  the  basis  of  value.  Mexico 
accounted  for  almost  35  percent  of  the  total,  followed  by  the 


Netherlands  with  33  percent,  Canada  with  9  percent,  Germany 
with  7  percent,  and  the  United  Kingdom  with  6  percent. 

Wine.  Wine  industry  exports  include  grape  wine,  sparkling 
v.'ines,  brandy,  and  fermented  beverages  (i.e.,  other  fruit  wines, 
wine  coolers)  (see  Table  35-6).  In  1998,  grape  wine  accounted 
for  about  seven-eighths  of  wine  industry  exports,  followed  by 
sparkling  wines  (5  percent),  fermented  beverages  (4  percent), 
and  brandy  (2  percent).  The  top  five  countries  accounted  for 
three-quarters  of  U.S.  grape  wine  exports.  The  United  Kingdom 
was  the  largest  expoi  t  market  for  grape  wine  with  29  percent, 
followed  by  Canada  (17  percent),  Japan  (15  percent),  the 
Netherlands  (9  percent),  and  Switzerland  (5  percent).  .lapan  is 


TABLE  35-6:    U.S.  Trade  Patterns  in  Wines  and  Brandy^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value^ 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

94 

17 

NAFTA 

13 

1 

Latin  America 

25 

5 

Latin  America 

142 

6 

Western  Europe 

295 

54 

Western  Europe 

1,899 

85 

Japan/Chinese  Economic  Area 

117 

22 

Japan/Chinese  Economic  Area 

10 

0 

Other  Asia 

8 

1 

Other  Asia 

1 

0 

Rest  of  world 

5 

1 

Rest  of  world 

175 

8 

World 

543 

100 

World 

2,239 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

United  Kingdom 

144 

26 

France 

1,190 

53 

Japan 

99 

18 

Italy 

494 

22 

Canada 

90 

17 

Australia 

150 

7 

Netherlands 

47 

9 

Chile 

116 

5 

Switzerland 

23 

4 

Spain 

102 

5 

'  SIC  2084. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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the  largest  export  market  lor  U.S.  sparkling  wine  (45  percent  of 
total  exports)  and  brandy  (60  percent  of  total  exports). 

By  2004,  U.S.  wine  exports  could  almost  double  if  there  is 
(1)  a  substantial  agreement  among  the  NWWF  group  on 
avenues  to  reduce  or  influence  wine  duties  and  on  other  reduc- 
lions  in  nontariff  impediments  through  bilateral  negotiations  or 
ilie  next  World  Trade  Organization  (WTO)  round  and  (2)  a  suc- 
cessful wine  agreement  signed  by  the  United  Stales  and  the 
liuropean  Union  by  2001 . 

Distilled  Spirits.  In  I99X,  almost  71  percent  of  U.S.  distilled 
spirit  exports  consisted  of  branded  items  such  as  whiskey  (59 
jxivcnt),  rum  (7  percent),  liqueurs  and  cordials  (3  percent). 
\odka  ( 1 J  percent),  and  gin  (0.4  percent).  Japan  was  the  largest 
export  market  for  U.S.  whiskey,  accounting  for  23  percent  of 
ihc  total,  followed  by  Germany  (16.5  percent),  Australia  (14 
IKicent),  the  United  Kingdom  (9  percent),  and  France  (5  per- 
L\  nl).  Japan,  Germany,  and  Australia  were  the  top  three  export 
markets  for  all  distilled  spirits  (see  Table  35-7). 

In  1999,  the  estimated  9.5  percent  decline  in  total  U.S.  dis- 
tilled spirit  exports  could  be  attributed  to  a  decline  in  grain 
spirit  exports  or  in  those  of  other  distilled  spirits  products  used 
in  the  production  of  vodka  and  possibly  gin.  As  the  demand  for 
grained  spirits  as  inputs  for  vodka  has  declined,  U.S.  exports  of 
branded  distilled  spirits  have  garnered  a  greater  share  of  total 
I'.S.  exports  of  distilled  spirits.  In  1999,  branded  spirits 
accounted  for  80  percent  of  total  distilled  spirits  exports,  up 
Irom  71  percent  in  1998.  Between  1998  and  1999,  U.S.  exports 
of  branded  spirits  grew  about  10  percent  while  exports  of  non- 
hranded  spirits  fell  almost  50  percent.  In  the  year  2000,  U.S. 
exports  of  distilled  spirits  are  expected  to  increase  over  4  per- 
cent, with  branded  spirits  accounting  for  most  of  the  increase. 
Over  the  next  five  years,  exports  of  U.S.  branded  spirits  should 
increase  as  countjies  that  were  in  violation  of  WTO  policy, 
'which  prohibits  countries  from  discriminating  against  imports. 


adhere  lo  WTO  rulings.  The  United  Slates  was  successful  in  its 
cases  against  Japan  (1998-1999)  and  Korea  (1999-2000).  Also 
in  December  1999,  ihe  WTO  Appellate  Body  upheld  ihe  WTO 
panel  decision  finding  the  Chilean  tax  regime  inconsistent  with 
its  WTO  obligations. 


SALTED  SNACKS  AND  SNACK  FOODS 

The  salted  snack  industry  consists  of  establishments  engaged 
primarily  in  manufacturing  potato  chips,  corn  chips,  and 
similar  snacks  (SIC  2096)  and  establishments  engaged  pri- 
marily in  manufacturing  salted,  roasted,  dried,  cooked,  and 
canned  nuts  or  processing  grains  or  seeds  in  a  similar  man- 
ner for  snack  purposes  (SIC  2068).  Salted  snacks  are  part  of 
snack  foods,  a  broader  category  that  also  includes  consumer- 
ready  packaged  cookies  and  crackers,  snack  nuts,  popcorn 
(microwavable  or  unpopped),  meat  snacks,  and  other  types 
of  foods  that  are  ready  to  eat  in  casual,  between-meals  set- 
tings. Although  much  of  this  section  focuses  on  salted 
snacks  (the  only  part  of  snack  foods  for  which  industry-level 
census  value  of  shipments  data  are  available),  data  and 
information  on  other  snack  foods  are  presented  whenever 
they  are  available. 

Global  industry  Trends 

Since  1992,  the  world  snack  food  market  has  grown  over  25 
percent,  and  it  is  projected  to  reach  almost  $55  billion  by  the 
year  2000.  The  United  States  continues  to  be  the  largest  market, 
accounting  for  about  a  third  of  the  world  total;  Japan  and  the 
United  Kingdom  together  account  for  another  quarter  of  the 
world  total. 

The  spread  of  western  eating  habits  to  other  parts  of  the  world 
continues  as  lifestyles  in  those  parts  of  the  world  become  busier 
and  traditional  family  mealtimes  become  a  thmg  of  the  past.  As 


TABLE  35-7:    U.S.  Trade  Patterns  in  Distilled  Spirits'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 

Value' 

Share,  % 

Region' 

Value^ 

Share,  % 

NAFTA 

55 

11 

NAFTA 

484 

28 

Latin  America 

22 

5 

Latin  America 

19 

1 

Western  Europe 

172 

35 

Western  Europe 

1,144 

66 

Japan/Chinese  Economic  Area 

113 

23 

Japan/Chinese  Economic  Area 

3 

0 

Other  Asia 

13 

3 

Other  Asia 

2 

0 

Rest  of  world 

112 

23 

Rest  of  world 

71 

4 

World 

486 

100 

World 

1,723 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

108 

22 

United  Kingdom 

558 

32 

Germany 

51 

10 

Canada 

332 

19 

Australia 

43 

9 

Sweden 

164 

10 

Canada 

40 

8 

Mexico 

152 

9 

Jnited  Kingdom 

30 

6 

Ireland 

132 

8 

'  SIC  2085. 

■  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
•'  Values  may  not  sum  to  total  due  to  rounding. 
iBource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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a  result,  the  demand  for  snack  foods  continues  to  increase,  espe- 
cially for  healthier  types  that  are  lower  in  fat.  Many  manufactur- 
ers around  the  world  are  responding  to  this  trend. 

Domestic  Trends 

While  sales  of  snack  foods  sold  through  traditional-type  super- 
markets have  had  only  modest  gains,  most  of  the  growth  has 
taken  place  in  mass  merchandising  stores.  For  the  salted  snacks 
segment,  constant  dollar  shipments  of  salted  snacks  increased 
an  estimated  2.2  percent  in  1998  and  were  expected  to  increase 
another  6.8  percent  in  1999  (see  Table  35-8). 

Although  the  nationally  known  manufacturer  Frito-Lay  con- 
tinues to  dominate  the  U.S.  snack  food  industry,  regional  man- 
ufacturers have  prospered  by  finding  niche  markets  that 
accommodate  changes  in  consumers'  preferences.  While  a  cou- 


ple of  national  brands  of  snack  products  using  the  fat-free-i 
Olestra  ingredient  were  introduced  in  1998  ( Frito-Lay \s  WoW 
and  Procter  &  Gamble's  Fat  Free  Pringles),  two  regional  brands 
have  introduced  contenders  into  the  arena  (Utz's  Yes  and  Herr's 
Rave).  According  to  industry  sources,  Olestra-containing 
snacks  will  capture  4  to  12  percent  of  the  snack  food  market.. 
The  sustained  growth  of  the  snack  food  industry  also  will  bcii 
dependent  on  its  ability  to  tap  overseas  markets  where  western* 
eating  habits  are  having  an  influence. 

U.S.  demographics  continue  to  affect  the  growth  of  thiss 
industry.  Three  major  population  sectors  have  had  a  balancing  j 
effect  on  the  growth  of  this  industry.  According  to  the  latest'  ' 
U.S.  Bureau  of  Labor  Consumer  Expeiulitiires  Siin'cy  and  U.S. 
Bureau  of  the  Census  population  estimates,  the  age  group  (35  toi  . 
44  years)  that  consumes  more  snack  food  annually  than  the 


TABLE  35-8:    Snack  Foods  (SIC  2068,  2096)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000^ 

97-98 

98-99 

99-00 

96-00" 

Industry  ddta 

Value  of  shipments^ 

10,146 

10,779 

11,266 

11,997 

12,523 

13,036 

13,372 

14,333 

2.6 

7.2 

2068  Snack  nuts  and  seeds 

2,837 

3,044 

3.098 

3,248 

3,390 

3,636 

3,807 

4,183 

4.7 

9.9 

2096  Potato  chips  and  snacks 

7,309 

7,735 

8,167 

8,749 

9,133 

9,400 

9,565 

10,150 

1.8 

6.1 

value  or  snipments  \  lyy^ioi 

10,1 46 

1 0,479 

10,712 

11,1 82 

1 1 ,445 

1 1 ,785 

1 2,870 

1 3,500 

z.z 

D.O 

A  Q 

2068  Snack  nuts  and  seeds 

2,837 

2,955 

2,934 

2,905 

2,973 

3,104 

3,200 

3,470 

3,640 

3.1 

8.4 

4.9 

5.2 

2096  Potato  chips  and  snacks 

7,309 

7,524 

7,778 

8,277 

8,472 

8,681 

8,850 

9,400 

9,860 

1.9 

6.2 

4.9 

3.9 

Total  employment  (thousands) 

45.3 

45.1 

44.1 

45.4 

45.4 

46.2 

46.4 

47.1 

49.4 

0.4 

1.5 

4.9 

2.1 

2068  Snack  nuts  and  seeds 

10.5 

10.0 

9.8 

10.5 

9.4 

9.3 

9.3 

9.0 

9.4 

0.0 

-3.2 

4.4 

0.0 

2096  Potato  chips  and  snacks 

34.8 

35.1 

34.3 

34.9 

36.0 

36.9 

37.1 

38  1 

40.0 

0.5 

2.7 

5.0 

2.7 

Production  workers  (thousands) 

32.1 

32.0 

31.1 

33.0 

32.6 

33.1 

33.3 

33.8 

35.4 

0.6 

1.5 

4.7 

2.1 

2068  Snack  nuts  and  seeds 

8.1 

7.7 

7.9 

8.4 

7.1 

7.0 

7.0 

6.8 

7.1 

0.0 

-2.9 

4.4 

0.0 

2096  Potato  chips  and  snacks 

24.0 

24.3 

23.2 

24.6 

25.5 

26.1 

26.3 

27.0 

28.3 

0.8 

2.7 

4.8 

2.6 

Average  hourly  earnings  ($) 

9.94 

10.17 

10.55 

11.55 

12.42 

12.66 

13.13 

14.30 

3.7 

8.9 

2068  Snack  nuts  and  seeds 

8.79 

9.07 

9.35 

9.27 

10.06 

10.50 

10.75 

11.20 

2.4 

4.2 

2096  Potato  chips  and  snacks 

10.35 

10.56 

11.00 

12.44 

13,16 

13.26 

13.80 

14.25 

4.1 

3.3 

Capital  expenditures 

304 

321 

349 

400 

611 

2068  Snack  nuts  and  seeds 

45 

70 

75 

72 

195 

2096  Potato  chips  and  snacks 

259 

250 

273 

328 

415 

Product  data 

Value  of  shipments'" 

10,199 

10,739 

11,016 

11,466 

11,718 

12, 170 

12,465 

13,340 

2.4 

7.0 

2068  Snack  nuts  and  seeds 

2,671 

2,820 

2,854 

2,860 

2,514 

2,700 

2,820 

3,100 

4.4 

9.9 

2096  Potato  chips  and  snacks 

7,527 

7,919 

8,163 

8,607 

9,204 

9,470 

9,645 

10,240 

1.8 

6.2 

Value  of  shipments  (1992$) 

10,199 

10,441 

10,476 

10,700 

10,743 

11,051 

11,300 

12,055 

12,640 

2.3 

6.7 

4.9 

4.1 

2068  Snack  nuts  and  seeds 

2,671 

2,738 

2,702 

2,558 

2,205 

2,302 

2,375 

2,575 

2,700 

3.2 

8.4 

4.9 

5.2 

2096  Potato  chips  and  snacks 

7,527 

7,703 

7,774 

8,142 

8,538 

8,749 

8,925 

9,480 

9,940 

2.0 

6.2 

4.9 

3.9 

Trade  data 

Value  of  imports 

35.4 

35.5 

37.7 

37.2 

40.6 

53.1 

72.8 

79.6 

82.2 

37.1 

9.3 

3.3 

19.3 

2068  Snack  nuts  and  seeds 

12.6 

12.6 

12.5 

12.8 

10.8 

20.4 

30.8 

34.6 

36.3 

51.0 

12.3 

4.9 

35.4 

2096  Potato  chips  and  snacks 

22.9 

22.9 

25.2 

24.4 

29.8 

32.6 

42.0 

45.0 

45.9 

28.8 

7.1 

2.0 

11.4 

Value  of  exports 

437 

508 

572 

366 

451 

416 

467 

488 

507 

12.3 

4.5 

3.9 

3.0 

2068  Snack  nuts  and  seeds 

301 

333 

321 

140 

229 

191 

164 

165 

167 

-14.1 

0.6 

1.2 

-7.6 

2096  Potato  chips  and  snacks 

137 

176 

252 

226 

222 

225 

303 

323 

340 

34.7 

6.6 

5.3 

11.3 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 

35-8    U.S.  Industry  &  Trade  Outlook  2000 


It'ABLE  35-9:    U.S.  Exports  of  Snack  Food  Products  by  Product  Category 

nillions  ot  dollars) 


roduct  Category  1989  1992  1995  1996  1997  1998  Percent  of  1998  Total 


alted  snacks 


Potato  chips 

20.7 

94.6 

168.4 

Corn  chips  and  pretzels 

14.9 

42.2 

57.7 

Snack  nuts 

137.7 

300.6 

140.2 

Subtotal 

173.3 

437.4 

366.2 

ther  snacks 

Cookies  and  crackers 

64.9 

152.6 

184.8 

Meat  snacks 

15.8 

41.1 

71.8 

Popcorn 

49.5 

84.9 

87.1 

Subtotal 

130.2 

278.7 

343.7 

otal 

303.5 

716.1 

710.0 

ource:  Compiled  from  Official  Statistics  of  the  U.S.  Department  of  Commerce. 


ational  average  ($1 12.75  eompared  with  $84.53)  grew  10  per- 
:iu  between  1992  and  1997  and  aeeoiints  tor  16  percent  of  the 
npiilation.  This  growth  is  offset  by  the  25-  to  34-year-old  and 
5-and-over  age  groups.  Although  the  numbers  in  those  two  age 
niLips  declined  about  1  percent  after  1992,  the  two  groups 
.count  for  28  percent  of  the  population  and  consume  almost 

i  percent  less  than  the  national  average. 

The  U.S.  industry  not  only  has  been  innovative  in  success- 
lily  marketing  Olestra-type  products  to  win  back  snack  food 
insumers  but  also  has  introduced  innovative  flavored  snack 
K)ds  as  a  means  to  entice  new  consumers  or  produce  a  high- 
liue-added  product  to  increase  the  profit  margins  of  snack 
Kid  companies.  Chesapeake  crab  and  cheeseburger-flavored 
olato  chips,  hot  cheese  curls  and  tortilla  chips,  and  butter- 
avored  pretzels  as  well  as  soynuts  and  mi.xed  vegetable  chips 
"e  examples  of  such  innovative  snack  foods. 

I.S.  Industry  Growth  Projections  for  the  Next 
and  5  Years 

ecause  U.S.  demographics  and  consumption  patterns  will 
main  similar  to  those  previously  mentioned,  constant  dollar 
iipments  of  salted  snacks  probably  will  increase  no  more  than 
1  estimated  5  percent  in  the  year  2000.  While  U.S.  exports  to 
sia  will  continue  to  decline  in  2000,  U.S.  salted  snack  exports 
the  rest  of  the  world,  especially  to  Western  Hemisphere 
Mghbors,  will  be  strong.  Exports  are  expected  to  increase  4 
lircent  in  the  year  2000. 

Demographic  projections  continue  to  indicate  less  than  sub- 
antial  growth  in  the  salted  snack  food  sector.  Even  though  the 
i  to  44-year-old  age  category  consumes  approximately  a  third 
1  ore  than  the  national  average,  this  category  will  experience  a 
Population  decline  of  about  1  percent  annually  through  2004. 
Iso,  the  65-and-over  age  group,  which  consumes  about  30  per- 
nt  less  than  the  national  average,  will  continue  to  grow  annu- 
1  ly  at  about  1  percent.  These  factors,  coupled  with  expectations 
.'growing  exports,  indicate  that  the  salted  snack  food  indu.stry 
liould  grow  2  to  3  percent  annually  over  the  next  5  years. 

Ilobal  Market  Prospects 

'ne  discussion  in  this  section  is  based  on  trade  data  for  salted 
tacks  (potato  chips  and  similar  snacks  and  snack  nuts)  and 


158.8 

161.7 

247.2 

29.6 

AT  1 
Do.  1 

56.0 

6.7 

229.1 

190.8 

163.8 

19.6 

451.1 

415.7 

467.0 

56.0 

190.4 

208.7 

211.7 

25.4 

69.9 

67.1 

65.9 

7,9 

98.1 

100.5 

89.4 

10.7 

358.4 

376.3 

366.9 

44.0 

809.6 

792.0 

833.9 

100.0 

Other  consumer-ready  snacks,  including  packaged  cookies  and 
crackers,  popcorn,  and  meat  snacks,  in  1998.  U.S.  exports  of 
those  snack  foods  increased  5.3  percent.  Except  lor  a  minor 
increa.se  in  U.S.  exports  of  cookies  and  crackers  ( 1.45  percent), 
that  5.3  percent  increase  can  be  attributed  to  an  increa.se  in 
potato  chip  exports,  since  all  other  categories  experienced  a 
decline,  hi  1998,  exports  of  potato  chips  rose  52.8  percent  and 
became  the  largest  export  category.  In  past  years,  potato  chips 
were  either  the  second  or  the  third  largest  category.  In  1998, 
potato  chip  exports  accounted  for  almost  30  percent  of  total 
U.S.  snack  food  exports,  followed  by  cookies  and  crackers 
(25.4  percent),  snack  nuts  (19.6  percent),  popcorn  (10.7  per- 
cent), meat  snacks  (7.9  percent),  and  corn  chips  and  pret/els 
(6.7  percent)  (see  Table  35-9  and  Figure  35-1  for  details). 

The  North  American  Free  Trade  Agreement  (NAFTA)  coun- 
tries continue  to  be  the  largest  U.S.  export  market  for  these  snack 
food  items,  accounting  for  more  than  39  percent  in  1 998,  followed 


Composition  of  U.S.  Snack  Food 
Exports,  1998 


Source  U.S.  Department  of  Commerce:  International  Trade 
Administration  and  Bureau  of  the  Census 


FIGURE  35-1 
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TABLE  35-10:  U.S.  Exports  of  Snack  Food 
Products^  in  1998 

(millions  of  dollars) 


Region 

Value 

Share,  % 

NAFTA 

327.3 

39.2 

Latin  America 

89.4 

10.7 

Western  Europe 

155.0 

18.6 

U d [Jd  1  1/ ^  1  1 1  MCoC  l-UU  1  1  Dl  1  1  lU  r^lca 

1 28  4 

15.4 

Other  Asia 

40.1 

4.8 

Middle  East  and  north  Africa 

27.2 

3.3 

Rest  of  world 

66.5 

8.0 

World 

833.9 

100.0 

Top  Five  Countries 

Value 

Share,  % 

Canada 

244.6 

29.3 

Mexico 

82.7 

9.9 

Japan 

69 

8.3 

Hong  Kong 

41.3 

5.0 

United  Kingdom 

36.6 

4.4 

'  Includes  potato  chips,  corn  chips,  pretzels,  cookies  and  crackers,  snack 
nuts,  popcorn,  and  meat  snacks. 

Source:  Compiled  from  Official  Statistics  of  the  U.S.  Department  of 
Commerce. 


by  western  Europe  with  more  than  1 8  percent,  the  Japan/Chinese 
Economic  Area  (Japan,  Hong  Kong,  China,  and  Taiwan)  with  just 
over  15  percent,  and  Latin  America  (except  Mexico)  with  almost 
1 1  percent.  While  U.S.  snack  food  exports  to  Asia  as  a  whole  fell 
approximately  21  percent.  U.S.  exports  to  the  Western  Hemi- 
sphere (Canada,  Mexico,  and  Latin  America)  grew  almo.st  17  per- 
cent (see  Tables  35-10,  35-1 1,  and  35-12  for  details). 

The  following  discussions  of  .selected  country  markets  are 
based  on  reports  prepared  for  the  U.S.  Department  of  Agricul- 
ture. For  the  complete  reports  contact  the  U.S.  Department  of 
Agriculture  Web  page  at  http://www.fas.usda.gov/scriptsw/ 
AttacheRep/default.htm  (Italy:  AGR  Number  8734,  New 
Zealand:  AGR  Number  9028,  and  Saudi  Arabia:  AGR  Number 
8030). 

The  Italian  Snack  Food  Market.  Snack  food  consumption 
in  Italy  lags  far  behind  that  in  northern  European  countries.  In 
fact,  it  is  less  than  half  the  per  capita  consumption  of  snack 
foods  in  Germany.  Currently,  snacks  in  Italy  generally  consist 
of  chips,  popcorn,  cookies,  pretzels,  crackers,  nuts,  and  small 
sweet  cakes  similar  to  muffins.  Eating  snacks  in  Italy  gradually 


is  becoming  a  more  common  practice.  Traditionally,  fruits  wen 
used  as  snack  foods,  and  sweet  cakes  often  are  served  to  school jjj^ 
age  children  in  the  afternoon  when  they  return  home  frorrll'^ 
school.  While  the  traditional  lunch  for  students  and  northenH 
Italian  office  workers  is  a  .sandwich,  it  seldom  is  accompanie(|^|* 
by  a  side  item  such  as  potato  chips  or  French  fries  except  aj,;"i 
McDonald's.  s 

The  Italian  snack  market  has  expanded  more  than  6  percen'  : 
a  year  since  1992.  Imports  account  for  nearly  40  percent  of  thd  i  vAs 
market  supply.  Imported  products  establish  general  snack  fooc'  r 
prices.  This  sector  provides  high  profits  for  domestic  Italiar  : 
products.  High  profit  margins  are  expected  to  remain  an  impor,  : 
tant  factor  in  this  sector.  "  : 

The  changing  lifestyle  of  Italian  consumers  has  boostec, 
snack  consumption.  The  major  factors  causing  this  change  ip.."* 
consumption  patterns  are  more  active  lifestyles  combined  witP^!";'^ 
more  flexible  eating  habits  and  fewer  home-prepared  meals,  /l,^ 

According  to  Italian  sources,  snack  food  prices  are  relativelj;  i; 
inelastic.  Italian  snack  food  prices  are  generally  25  to  50  percenv|ji«*t 
higher  than  those  in  the  United  States.  Consumers  often  pur|  *- 
chase  snack  food  without  comparing  the  prices  with  those  oil 
other  items  available  to  them.  In  fact,  many  Italian  bars  and  othe)[; 
snack  food  outlets  do  not  display  prices,  leading  consumers  tcj! 
ba.se  their  purchase  decisions  on  packaging  or  experience. 

Most  snack  food  production  is  done  by  large  companies  tha; 
combine  their  own  production  with  imported  products  or  ingre- 
dients. Many  of  those  companies  belong  to  multinational 
groups  and  may  iinport  technologies  or  final  products  onl>| 
from  their  foreign  units.  Most  snack  food  production  is  locatec 
in  industrial  northern  Italy,  which  is  also  the  area  with  the  high- 
est disposable  income. 

The  main  snack  food  competitors  are  other  European  Unior 
(EU)  member  countries  that  have  a  distinct  transportation  and] 
tariff  advantage  over  U.S.  products.  Competition  among  major 
domestic  companies  and  brands  is  stiff,  especially  in  cookies.l 
crackers,  and  sweet  cakes.  Competition  is  based  on  expensive 
publicity  campaigns  ba.sed  on  television  commercials  and 
newspaper  and  magazine  advertisements.  This  represents  a 
steep  barrier  for  market  newcomers.  Competition  is  so  fierce 
that  few  imported  cookies,  crackers,  or  sweet  cakes  are  avail- 
able in  supermarkets.  Also,  there  is  little  to  no  advertisement  for 
chips,  popcorn,  nuts,  and  other  salty  snacks. 
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TABLE  35-11:    U.S.  Exports  of  Snack  Food  Products  by  Region  and  Product  Category  in  1998 

(millions  of  dollars) 


Potato 

Corn  Chips 

Snack 

Cookies  and 

Meat 

riegion 

Chips 

and  Pretzels 

Nuts 

Crackers 

Snacks 

Popcorn 

Total 

NAFTA 

69.1 

14.3 

27.0 

141.9 

47.0 

27.9 

327.31 

Latin  America 

30.0 

11.2 

7.9 

26.3 

3.1 

10.9 

89.4 

Western  Europe 

22.2 

7.0 

76.6 

23.3 

1.8 

24.1 

155.0 

Japan/Chinese  Economic  Area 

61.7 

7.1 

35.7 

8.0 

5.1 

10.8 

128.4- 

Other  Asia 

15.6 

5.6 

6.9 

3.3 

2.0 

6.6 

40.1 1 

Middle  East  and  north  Africa 

8.6 

3.2 

3.2 

4.6 

1.2 

6.5 

27.2 

Rest  of  world 

40.0 

7.5 

6.5 

4.3 

5.8 

2.5 

66.5 

World  Total 

247.2 

56.0 

163.8 

211.7 

65.9 

89.4 

833.9 

Source:  U.S.  Department  of  Commerce. 
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TABLE  35-12:    U.S.  Trade  Patterns  in  Snacks^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

'Region' 

Value^ 

Share,  % 

Region'' 

Vilue' 

onSTG,  /o 

NAFTA 

83 

28 

NAFTA 

37 

87 

Latin  America 

41 

14 

Latin  America 

1 

2 

Western  Europe 

29 

10 

Western  Europe 

1 

2 

69 

23 

Japan/Chinese  Economic  Area 

1 

3 

Other  Asia 

21 

7 

Other  Asia 

2 

4 

Rest  of  world 

59 

20 

Rest  of  world 

1 

3 

World 

303 

100 

World 

42 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

52 

17 

Mexico 

22 

52 

Japan 

38 

13 

Canada 

15 

35 

Mexico 

31 

10 

South  Korea 

1 

2 

F  lissia 

27 

9 

Israel 

1 

2 

Belgium 

18 

6 

Japan 

1 

2 

'  SIC  2096. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


The  distribution  channel  in  Italy  is  interesting  and  complex. 
Large  supermarket  chains  usually  have  their  own  distribution 
channels.  "Cash  and  carry"  wholesale  outlets  are  available  to 
small  retailers.  There  are  also  small  companies  that  distribute 
[)roducts  to  bars,  institutional  cafeterias,  and  other  snack  food 
outlets.  Most  domestic  snack  food  producers  use  agents  to  dis- 
tribute their  products.  Some  have  distribution  and  storage  units 
spread  all  over  Italy.  Only  a  few  producers  sell  directly  to  the 
supermarkets  or  cash  and  carry  chains. 

Discount  stores  and  supermarkets  account  for  roughly  half  of 
snack  food  sales.  Italian  retailers  and  wholesalers  are  actively 
adopting  just-in-tiuie  distribution  patterns.  Consequently,  stocks 
''are  small  and  distributors  supply  stores  two  to  three  times  per 
v\cek,  ensuring  freshness  and  high  product  quality. 

Adolescents  account  for  one-third  of  snack  food  purchasing 
1  decisions.  Italian  youth  make  up  the  largest  portion  of  the  snack 
food  market,  as  they  are  willing  to  try  new  products.  They  are 
strongly  influenced  by  MTV-type  programs  and  advertisements. 
Typically,  Italian  consumers  are  infiuenced  by  packaging,  nov- 
ilty  items,  and  the  implied  concept  that  a  product  brings  happi- 
ness, encourages  friendships,  and  is  good  for  parties  or  school 
vacations.  Young  Italian  consumers  often  prefer  sweet  snacks  to 
salty  ones.  In  general,  Italians  perceive  traditional  sweet  cakes  as 
oeing  healthier  than  chips  or  other  salty  snack  foods  because  the 
sweet  cakes  could  have  been  prepared  at  home. 

The  New  Zealand  Snack  Food  Market.  New  Zealanders  are 
^Jating  more  and  more  snack  foods,  but  that  category,  worth 
[around  $100  million,  is  by  no  means  mature.  The  top  five  snack 
^"ood  product  categories  in  New  Zealand  are  potato  chips,  lunch 
.pox  snacks,  extruded  cereal  snacks,  com  chips,  and  nuts. 
I  At  $39  million,  potato  chips  have  the  largest  share  of  the 
Unack  market.  The  five  top  selling  potato  chip  flavors — salted, 
I'ialt'n'vinegar,  chicken,  sour  cream  &  chives,  and  cheese  & 


t)nion — account  for  an  estimated  75  percent  of  sales,  but  new 
variants  such  as  BBQ,  Cajun,  and  spicy  chicken  are  quickly 
gaining  market  share. 

At  $27  million,  lunch  box  snacks  is  a  rapidly  emerging  cate- 
gory. This  category  includes  dried  fruits,  fruit  roU-ups.  snack 
logs,  individually  wrapped  biscuits  and  muesli  bars,  tear-tab 
biscuits  and  cheese,  small  chips,  jellies,  and  fruit  fingers.  This 
category  is  expanding  swiftly,  and  consumers  are  prepared  to 
pay  a  premium  for  unique  products  that  provide  novelty  and 
excitement.  The  move  toward  more  wholesome  lunch  box 
fillers  has  resulted  in  the  introduction  of  more  fruit-filled  bars, 
but  taste,  ease  of  eating,  and  fun  are  key  factors  for  children. 
Singie-.serve  dried  fruit  snacks  are  rising  in  popularity  with 
shoppers,  with  raisins  and  prunes  at  the  top. 

The  $14  million  extruded  cereal  snack  market  is  a  more  tra- 
ditional .segment  in  which  most  of  the  brands  are  well  estab- 
lished. Cereal  snack  promotions  generally  target  children  5  to 
1.^  years  old.  Consumption  usually  peaks  at  Christmas  and 
Easter,  but  those  seasonal  skews  are  small.  Cereal  snack  sales 
also  are  experiencing  a  growing  trend  toward  multipacks. 

Although  currently  representing  only  $S  million  in  sales, 
corn  chips  offer  the  greatest  opportunity  for  growth  in  terms  of 
volume  and  sales.  In  the  last  couple  of  years,  most  of  the  grow  th 
came  from  the  large  bag  segmeni  of  the  market.  Rather  than 
reducing  the  box  segment,  bagged  corn  chips  are  filling  a  .sepa- 
rate niche.  The  top-selling  flavors  of  bagged  corn  chips,  in 
order,  are  cheese,  salsa,  BBQ,  jalapeno,  and  natural.  The  boxed 
segment  accounts  for  around  70  percent  of  total  sales,  but  this  is 
declining  because  of  the  impact  of  bag  sales.  Corn  chips  now 
compete  with  potato  chips  but  often  appeal  to  consumers  as  a 
more  substantial,  lower-fat  alternative  to  potato  chips. 

The  packaged  nut  category  is  very  quiet  compared  with  the 
other  snack  food  categories.  Sales  through  supermarkets  in  the 
year  ended  January  1999  were  $4.8  million. 
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The  Saudi  Arabian  Savory  Snacks  and  Popcorn  Market. 

The  Saudi  market  for  popcorn  and  savory  snacks  (potato  chips, 
com  chips,  and  the  hke)  is  substantial,  valued  at  $80  million  to 
$90  million  retail.  Consumption  is  estimated  at  18,000  metric 
tons  (mt).  There  is  no  production  of  popcorn  in  that  country. 
Annual  popcorn  consumption  is  estimated  at  1,500  mt.  Over  the 
last  decade,  domestic  production  of  savory  snacks  increased  sig- 
nificantly. Ten  years  ago.  imports  accounted  for  the  major  share 
of  total  consumption  of  savory  snacks;  today,  imports  represent 
about  one-third.  Potato  chips  account  for  about  50  percent  of  the 
market,  followed  by  com  chips  and  the  like  at  28  percent. 

More  than  60  different  brands  of  savory  snacks  are  sold  in 
Saudi  retail  outlets.  Local  brands  account  for  two-thirds  of  the 
total,  with  two  brands,  Tasali  and  Lays,  commanding  a  leading 
market  share.  Several  U.S. -origin  brands  are  found  on  the  Saudi 
market,  including  Nalley,  Planters.  Pringles.  Dragon.  El  Rio. 
S&W,  Super  Snack,  Wise  Borden,  Fairco,  and  Panthers.  Leading 
U.S.  popcom  brands  sold  in  Saudi  supermarkets  include  Jolly 
Time,  Pop's  Rite,  ShopRite,  and  Orville  Redenbachcr. 

About  60  percent  of  chips  and  other  savory  snacks  are  sold 
in  retail  outlets  such  as  supermarkets  and  comer  stores.  The  bal- 
ance is  sold  in  the  hotel  and  restaurant,  catering,  and  food  ser- 
vice sectors.  Popcom  is  sold  primarily  at  retail  outlets. 
According  to  a  survey  taken  in  Jeddah,  Saudi  Arabia  has  about 
25  producers  of  snacks.  About  50  percent  of  those  companies 
are  located  in  Jeddah,  with  the  balance  in  the  Eastern  Province 
and  Riyadh.  In  addition  to  the  leading  brands  Tasli  and  Lays, 
other  major  producers  are  Ghandor,  Naghi,  Al  Gosaibi, 
SADAFCO,  El  Essayi,  and  Basamh.  There  are  more  than  55 
local  brands  on  the  market. 

The  United  States  is  the  only  supplier  of  popcorn  to  Saudi 
Arabia  and  has  a  20  to  25  percent  share  of  the  savory  snack 
market.  The  largest  savory  snack  supplier,  as  a  group,  is  the 
Gulf  Cooperation  Council  (GCC)  countries,  accounting  for  47 
percent  of  Saudi  imports  in  terms  of  weight  (based  on  19% 
Saudi  import  statistics).  However,  a  significant  percentage  of 
the.se  imports  consists  of  transshipments  from  other  sites  of 
origin,  such  as  the  LInited  States.  Other  suppliers  are 
Malaysia,  Singapore,  the  United  Kingdom,  and  the  Philip- 
pines. According  to  Saudi  Arabian  trade  statistics,  Saudi  Ara- 
bia increased  imports  of  popcom,  chips,  and  similar  salted 
snacks  from  $6.7  million  in  1992  to  an  estimated  $12.5  mil- 
lion in  1997. 

With  the  emergence  of  several  large-scale  modern  super- 
markets, consumers  have  become  accustomed  to  a  wide  vari- 
ety and  choice  of  food  products  from  all  corners  of  the  world. 
In  1999  alone.  ?  new  Tamimi  supermarkets  were  scheduled  to 
be  completed  in  Riyadh,  bringing  the  total  number  of  Tamimi 
markets  in  the  kingdom  to  10.  The  major  share  of  Tamimi 
products  is  produced  and  processed  in  the  Unite'd  States. 
Saudi  Arabia  has  about  260  large-scale  modern  western-style 
supermarkets. 

Saudis  consider  U.S.  food  products  as  bemg  of  high  quality. 
Based  on  the  high  population  growth  rate  (3.75  percent  annually) 
and  changing  lifestyles,  the  demand  for  U.S.  popcorn  and  savory 
snacks  should  continue  to  be  strong  over  the  next  few  years. 


RED  MEAT  AND  POULTRY 


Red  meat  production  includes  establishments  engaged  primar- 
ily in  slaughtering,  for  their  own  account  or  on  a  contract 
.  basis  for  the  trade,  cattle,  hogs,  sheep,  lamb,  and  calves  for 
meat  to  be  sold  or  to  be  used  on  the  same  premises  in  can- 
ning, cooking,  curing,  and  freezing  and  in  making  sausages, 
lard,  and  other  products  (SIC  2011),  and  establishments 
engaged  primarily  in  manufacturing  sausages,  cured  meats, 
smoked  meats,  canned  meats,  frozen  meats,  and  other  pre- 
pared meats  and  meat  specialties  from  purchased  carcasses 
and  other  materials  (SIC  2013).  Poultry  production  includes 
establishments  engaged  primarily  in  slaughtering,  dressing, 
packing,  freezing,  and  canning  poultry,  rabbits,  and  other 
small  game  or  in  manufacturing  products  from  such  meats 
for  their  own  account  or  on  a  contract  basis  for  the  trade. 
This  industry  also  includes  the  drying,  freezing,  and  break- 
ing of  eggs  (SIC  2015). 

Global  Industry  Trends 

Acct)rding  to  the  U.S.  Department  of  Agriculture  (USDA), 
global  production  by  most  producing  and  trading  countries  of 
red  meat  (beef  and  pork)  and  poultry  after  1994  increased 
appro.ximately  2.4  percent  annually  to  about  179  million  metric 
tons.  Worldwide  production  gains  have  been  led  by  increased 
poultry  production  and,  to  a  lesser  extent,  pork  production. 
Since  1994,  poultry  meat  production  has  expanded  approxi- 
mately 5  percent  annually,  followed  by  2  percent  annual  growth 
in  pork  production  and  less  than  0.5  percent  annual  growth  in 
beef  producti(^n.  Global  poultry  meat  production  surpassed  beef 
production  in  1996.  and  the  gap  has  continued  to  widen  as  beef 
production  has  remained  stagnant.  Pork  is  the  most  widely  pro- 
duced meat,  accounting  for  4.^  percent,  followed  by  poultry 
with  .^0  percent  and  beef  with  27  percent.  China  accounts  for 
almost  half  the  world's  total  production  of  pork. 

Domestic  Trends 

The  red  meal  industry,  the  largest  sector  in  the  processed  food 
and  beverage  industry,  was  expected  to  experience  a  modest  I 
percent  increase  in  constant  dollar  product  shipments  in  1999 
(see  Table  .35-1.3).  The  V.S.  red  meat  industry  continues  to  be 
dependent  on  the  forces  of  nature  and  demand  for  red  meats  at 
home  and  abroad.  According  to  USDA,  total  red  meat  produc- 
tion was  up  less  than  1  percent  in  1999.  Pork  production 
increased  only  1.4  percent  in  1999  to  19.25  billion  pounds, 
compared  with  a  12  percent  increase  between  1997  and  1998. 
Although  beef  production  increased  only  2.1  percent  between 
1996  and  1999,  it  reached  its  highest  level  in  more  than  two 
decades.  While  U.S.  cattle  inventories  will  continue  to  decline 
and  beef  cow  liquidation  has  largely  ended,  heifer  slaughter 
remains  strong,  and  that  will  push  beef  production  to  record 
highs.  Heifer  retention  for  herd  rebuilding  rather  than  place- 
ment in  feedlots  remains  the  key  to  reduced  beef  supplies. 

While  the  LJ.S.  beef  industry  has  been  slowly  gaining  back 
the  share  of  the  hotel  and  restaurant  market  that  it  had  before 
chicken's  tremendous  inroads  in  the  1980s,  this  has  occurred 
somewhat  at  the  expense  of  the  retail  market  trade,  where  more 
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r:\BLE  35-13:    Red  Meat  (SIC  2011,  2013)  Trends  and  Forecasts 

llions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999'' 

2000' 

97-98 

98-99 

99-00 

96-00' 

1^  of  shipmsnts^ 

70,107 

73,941 

70,701 

72,025 

71  943 

73  844 

1 .0 

of  shipments  (1992$) 

70,107 

71,389 

71,609 

74,312 

71,003 

71,150 

73,881 

74,650 

74,650 

3.8 

1.0 

0.0 

1.3 

employment  (thousands) 

207 

209 

204 

214 

218 

219 

222 

223 

220 

1.4 

0.5 

1.3 

0  2 

'roduction  workers  (thousands) 

171 

173 

169 

178 

180 

180 

184 

185 

182 

2.2 

0.5 

1.6 

0  3 

u  erage  hourly  earnings  ($) 

8.99 

9.06 

9.43 

9.81 

9.64 

9.86 

10.15 

10.53 

2.9 

3.7 

Capital  expenditures 

719 

703 

699 

862 

1,135 

*roduct  data 

'alue  of  shipments^ 

64,351 

68,216 

64,839 

65,878 

65,839 

67,600 

69,900 

70,600 

3.4 

1.0 

'alue  of  shipments  (1992$) 

64,351 

65,856 

65,679 

67,977 

64,988 

65,120 

67,600 

68,300 

68,300 

3.8 

1.0 

0.0 

1.3 

'rade  data 

'dlue  of  imports 

2,899 

3,041 

2,946 

2,649 

2,605 

2,968 

3,139 

3,485 

3,570 

5.8 

11.0 

2.4 

8.2 

'alue  of  exports 

4,704 

4,606 

5,187 

6,230 

6,145 

6,126 

5,563 

5,585 

5,565 

-9.2 

0.4 

-0.4 

-2.5 

Estimate  except  imports  and  exports. 

Estimate. 

Forecast. 

Compound  annual  rate. 

For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
ource;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


.'wer-quality  meats  are  being  offered.  The  trend  of  offering 
.ivver-quality  meat  with  great  variability  in  eating  quality  on  the 
etail  market  could  make  it  more  difficult  to  recapture  the  con- 
umer  acceptance  maintained  under  the  old  choice  grades.  This 
lifficulty  could  result  in  increased  prices  for  beef  at  retail.  Both 
vhite  meat  chicken  and  pork  loin  are  increasingly  able  to  com- 
pete strongly  against  beef,  and  both  provide  a  consistency  and 
ize  of  cut  very  acceptable  to  consumers,  particularly  at  lower 
elative  prices.  In  this  effort  to  regain  market  share,  the  beef 


industry  has  started  a  $25  million  marketing  campaign  featur- 
ing the  slogan  "Beef.  It"s  what's  for  dinner." 

Constant  dollar  product  shipments  of  the  poultry  and  poultry 
products  industry  were  expected  to  grow  5  percent  in  1999  (see 
Table  35-14).  The  health  of  the  domestic  poultry  industry  in  the 
last  decade  has  been  affected  not  only  by  what  happens  domes- 
tically but  also  by  what  happens  internationally.  U.S.  produc- 
tion continues  to  increase.  In  1999.  domestic  production  of 
poultry  reached  almost  35.1  billion  pounds,  a  5.2  percent 


'ABLE  35-14:    Poultry  Slaughtering  and  Processing  (SIC  2015)  Trends  and  Forecasts 

niillions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00" 

idustry  data 

alue  of  shipments^ 

23,965 

25,501 

27,415 

28,929 

30,160 

31,075 

31,500 

31,595 

1.4 

0.3 

alue  of  shipments  (1992$) 

23,965 

24,783 

25,937 

27.525 

27,122 

28,000 

28,330 

29,750 

31,270 

1.2 

5.0 

5.1 

3.6 

otal  employment  (thousands) 

194 

205 

216 

214 

215 

218 

221 

225 

226 

1.4 

1.8 

0.4 

1.3 

roduction  workers  (thousands) 

173 

184 

193 

192 

190 

192 

194 

193 

199 

1.0 

2.1 

0.5 

1.2 

•verage  hourly  earnings  (S) 

7.39 

7.40 

7.49 

8.09 

8.27 

8.49 

8.80 

9.02 

3.7 

2.5 

apital  expenditures 

469 

555 

594 

726 

697 

roduct  data 

alue  of  shipments^ 

23,592 

24,983 

27,027 

28,708 

29,981 

30,820 

31,240 

31,330 

1.4 

0.3 

alue  of  shipments  (1992$) 

23,592 

24,279 

25,570 

27,315 

26,961 

27,770 

28,100 

29,500 

31,000 

1.2 

5.0 

5.1 

3.6 

rade  data 

alue  of  imports 

25.8 

29.9 

25.3 

30.5 

44.7 

45.7 

53.5 

66.9 

69.0 

17.1 

25.0 

3.1 

11.5 

alue  of  exports 

990 

1,157 

1,633 

2,097 

2,585 

2,537 

2,261 

1,900 

1,900 

-10.9 

-16.0 

0.0 

-7.4 

Estimate  except  imports  and  exports. 

Estimate. 

Forecast. 

Compound  annual  rate. 

'For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
ource:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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increase  «ver  1998.  Net  returns  for  producers,  which  were  fairly 
high  in  1998  (more  than  14  cents  per  pound),  although  down  in 
1999,  still  were  expected  to  register  double-digit  levels  as  lower 
feed  costs  offset  the  lower  prices  producers  received  for  their 
product.  Major  U.S.  poultry  producers  are  continuing  to 
develop  joint  ventures  around  the  world  (Russia,  China)  instead 
of  relying  solely  on  U.S.  poultry  exports  for  international 
opportunities. 

U.S.  Industry  Growth  Projections  for 
the  Next  1  and  5  Years 

For  the  first  time  in  recent  history,  total  red  meat  and  poultry 
production  and  exports  will  be  down  in  the  year  2000.  Produc- 
tion will  decline  about  1.4  percent  to  80.1  billion  pounds,  and 
exports  will  experience  an  estimated  2.5  percent  decline  to  8.9 
billion  pounds.  Three  factors  are  contributing  to  the  slowdown 
of  U.S.  exports:  the  collapse  of  the  Russian  economy  (affecting 
poultry  and  pork),  the  downturn  in  and  slow  recovery  of  Asian 
economies,  and  currency  devaluations  among  both  importers 
and  competitors. 

Constant  dollar  product  shipments  of  red  meat  are  expected 
to  be  flat  in  the  year  2000,  and  the  current  value  of  exports  is 
expected  to  drop  about  2  percent.  Total  red  meat  production  will 
decline  about  5  percent  to  43.3  billion  pounds  (beef  down  6.2 
percent  to  24.4  billion  pounds  and  pork  down  3.2  percent  to  1 8.6 
billion  pounds).  U.S.  cattle  inventories  are  .set  to  decline  through 
the  year  2000,  with  beef  production  probably  declining  through 
2001 .  Given  the  lackluster  return  scenario  for  hog  producers,  the 
mid-2000  pig  crop  is  expected  to  be  about  3  percent  below  that 
of  1999.  Record-setting  pork  production  in  1999  forced  prices 
down,  encouraging  producers  to  reduce  their  herds.  This  is 
expected  to  lead  to  a  reduction  in  pork  production  in  2000. 

Although  U.S.  poultry  exports  will  be  flat  in  2000,  U.S. 
poultry  production  will  increase  about  4  percent  to  36.6  billion 
pounds.  In  20()().  constant  dollar  product  shipments  of  poultry 
and  poultry  products  are  forecast  to  rise  approximately  3  per- 
cent, while  the  current  value  of  exports  will  be  flat. 

Per  capita  consumption  of  poultry  has  increased  steadily 
from  90  pounds  in  1996,  to  an  estimated  96  pounds  in  1999,  to 
a  forecast  100  pounds  in  the  year  2000.  In  contrast,  per  capita 
beef  consumption  was  flat  at  67  to  68  pounds  between  1996  and 
1999  and  is  forecast  to  drop  to  63  pounds  in  2000.  Per  capita 
consumption  of  pork,  after  declining  from  32  pounds  in  1995  to 
49  pounds  in  1997,  rebounded  to  53  pounds  in  1998  and  1999 
and  is  forecast  to  decline  to  50  pounds  in  2000. 

Over  the  next  5  years,  the  red  meat  industry  should  experi- 
ence a  compound  annual  growth  rate  of  1  to  1 .5  percent.  The 
industry  will  still  face  sluggish  domestic  demand  and  less  than 
optimum  export  markets,  especially  in  Asia.  Also,  domestic  red 
meat  supplies  will  be  tight  until  after  the  new  millennium.  Once 
the  economic  crisis  in  Asia  plays  itself  out,  export  markets  will 
again  play  a  greater  role  in  the  profitability  of  the  U.S.  red  meat 
industry. 

Although  per  capita  poultry  consumption  will  increase  over 
the  next  5  years,  it  will  not  grow  as  fast  as  it  did  during  the  past 
decade.  As  other  countries  become  more  proficient  in  poultry 


production,  U.S.  poultry  exports  will  not  see  major  increases.' j 
As  a  result,  a  compound  annual  growth  rate  of  2  to  3  percen  j 
over  the  next  5  years  is  expected  for  the  U.S.  poultry  industry.  J 

Global  Market  Prospects  ' 

In  1999,  U.S.  red  meat  imports  reached  an  estimated  $3.6  bilvii 
lion,  an  increase  of  1 1  percent  over  1998.  On  the  other  hand  J 
U.S.  exports  registered  a  slight  increase  of  0.4  percent  to  almos''  i 
$5.6  billion.  Although  there  was  a  90  percent  drop  in  U.S.  rec  H 
meat  exports  to  Russia  (once  the  sixth  biggest  U.S.  export  mari 
ket  and  now  in  thirtieth  place),  U.S.  exports  to  Asia  havt'  - 
rebounded  as  those  countries  have  started  to  recover  from  theii  i 
economic  problems.  U.S.  red  meat  exports  to  South  Korea  anc  ; 
Taiwan  rose  49  and  23  percent,  respectively. 

The  EU  remains  one  important  export  market  to  which  U.S?  : 
industry  does  not  have  full  access.  Even  though  the  WTO  ruleC 
against  the  EU  ban  on  imports  of  U.S.  beef  treated  w  ith  growtl 
hormones,  the  EU  has  continued  the  ban.  This  ban  affects  ovei, 
$122  million  in  U.S.  beef  exports  to  the  EU  (based  on  I99&!j 
trade  data).  As  a  result,  the  United  States  exercised  its  WTO-*:'/ 
sanctioned  right  to  apply  a  100  percent  ad  valorem  duty  to  34  I 
products  from  the  EU.  Some  of  the  major  imported  productfjll 
affected  by  that  duty  are  an  assortment  of  pork  products  :  I 
Roquefort  cheese,  some  canned  tomato  products,  soups,  choco- 
late, rusks,  cherry  and  berry  juices,  and  yarn. 

The  top  five  export  markets  in  1999  for  U.S.  red  meat  prod-' ; 
ucts  accounted  for  more  than  85  percent  of  total  exports.  Japari^ 
was  the  largest  market  with  43  percent  of  the  total,  followed  by') 
Mexico  with  16  percent.  South  Korea  with  12  percent,  Canada,! 
with  9  percent,  and  Taiwan  with  5  percent.  Trade  patterns  foi 
1 998  are  shown  in  Table  35- 15.  j 

In  1999,  the  top  five  export  markets  for  beef  accounted  foi!l 
almost  93  percent  of  total  exports.  Japan  was  the  largest  U.S.t 
export  market  for  beef  accounting  for  52  percent,  followed  by ) 
Mexico  with  17  percent.  South  Korea  with  about  12  percent,  * 
Canada  with  10  percent,  and  Taiwan  with  2  percent.  U.S.  beef, 
exports  to  Korea  were  expected  to  more  than  double  in  1999,  asj| 
that  country  appeared  to  have  started  to  rebound  from  its  finan- ' 
cial  crisis. 

The  top  five  U.S.  export  markets  for  hides  and  skinsi 
accounted  for  about  80  percent  of  the  total  in  1999.  Korea  was^ 
the  largest  U.S.  export  market,  accounting  for  about  31  percent}' 
of  the  total,  followed  by  Taiwan  with  17  percent,  Mexico  with|' 
16  percent,  China  with  9  percent,  and  Japan  with  8  percent.  = 

The  top  five  export  markets  for  U.S.  pork  accounted  for  89' 
percent  of  the  total.  As  with  beef  Japan  is  by  far  the  largest^] 
market  with  58  percent,  followed  by  Canada  with  15  percent,  :' 
Mexico  with  10  percent,  Taiwan  with  4  percent,  and  Korea  with 
3  percent. 

While  U.S.  poultry  imports  rose  over  an  estimated  25  per- 
cent in  1999,  they  still  represented  only  0.2  percent  of  domestic 
supply.  U.S.  exports  of  poultry  fell  about  16  percent  as  the  Rus- 
sian market  for  U.S.  poultry  collapsed.  Russia  was  the  largest 
U.S.  export  market  for  poultry,  accounting  for  about  30  percent  ' 
of  U.S.  poultry  exports  between  1995  and  1998  (see  Table 
35-16).  In  1999,  Russia  was  the  sixth  largest  export  market: 
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TABLE  35-15:    U.S.  Trade  Patterns  in  Red  Meat^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Ron  i  n 

Value' 

Share,  % 

Rgq  lon*^ 

Value' 

NAFTA 

1,404 

25 

NAFTA 

1,363 

43 

1  atin  Ampripfl 
L>a UN  r^i  I  Id  iija 

167 

3 

Latin  America 

363 

12 

Western  Europe 

311 

6 

Western  Europe 

298 

9 

Japan/Chinese  Economic  Area 

2,885 

52 

Japan/Chinese  Economic  Area 

52 

2 

Other  Asia 

520 

9 

Other  Asia 

24 

1 

Rest  of  world 

276 

5 

Rest  of  world 

1,039 

33 

World 

5,563 

100 

World 

3,139 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

2,362 

42 

Canada 

1,322 

42 

Mexico 

877 

16 

Australia 

581 

18 

Canada 

527 

9 

New  Zealand 

420 

13 

South  Korea 

472 

8 

Denmark 

189 

6 

Taiwan 

226 

4 

Brazil 

146 

5 

SIC  2011,  2013. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Values  may  not  sum  to  total  due  to  rounding. 
:'ource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


1.^  percent  of  total  U.S.  poultry  exports)  as  U.S.  exports  to  that 
country  fell  almost  90  percent.  Even  with  the  decline  in  total 
U.S.  poultry  exports,  these  exports  still  represent  about  6  per- 
cent of  domestic  production. 

The  top  five  U.S.  export  markets  for  poultry  account  for 
ihout  62  percent  of  total  exports.  Now  Hong  Kong  is  the  largest 
I  S.  export  market  with  22  percent  of  the  total,  followed  by 
(  anada  with  13  percent.  Mexico  with  about  10  percent,  Japan 
with  9  percent,  and  Latvia  with  almost  8  percent. 

For  the  first  Ume  in  a  decade,  U.S.  chicken  exports  are 
expected  to  decline  1  percent  to  4.6  billion  pounds  in  the  year 
2000.  Exports  to  the  Baltic  States  are  expected  to  decline  from 
iheir  exceptional  growth  in  1999.  A  number  of  these  countries. 


as  well  as  Mexico,  have  expanded  their  own  domestic  poultry 
production  to  meet  domestic  demand. 

U.S.  turkey  exports  are  estimated  to  reach  400  million 
pounds  in  2000,  about  the  same  as  in  1999.  Gains  in  sales  to 
Mexico  and  some  Asian  countries,  chiefly  South  Korea,  are 
expected  to  offset  reduced  shipments  to  Russia  and  other 
eastern  European  markets.  Because  Mexico  is  the  leading 
buyer  of  U.S.  turkey  (more  than  50  percent  in  1999),  its  econ- 
omy will  largely  determine  the  level  of  U.S.  turkey  exports. 
Mexico's  gross  domestic  product  is  forecast  to  grow  a  rela- 
tively healthy  2  to  3  percent  in  both  1999  and  2000.  U.S. 
exports  to  South  Korea,  which  was  a  major  market  for  U.S. 
turkey  before  economic  adversity  struck  in   1998,  could 


TABLE  35-16:    U.S.  Trade  Patterns  in  Poultry'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

485 

21 

NAFTA 

28 

53 

Latin  America 

193 

9 

Latin  America 

0 

0 

Western  Europe 

59 

3 

Western  Europe 

2 

3 

Japan/Chinese  Economic  Area 

591 

26 

Japan/Chinese  Economic  Area 

6 

11 

Other  Asia 

36 

2 

Other  Asia 

5 

10 

Rest  of  world 

898 

40 

Rest  of  world 

12 

23 

World 

2,261 

100 

World 

53 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Russia 

535 

24 

Canada 

28 

53 

Hong  Kong 

371 

16 

New  Zealand 

10 

19 

Mexico 

243 

11 

Taiwan 

4 

7 

Canada 

242 

11 

Vietnam 

3 

5 

Japan 

172 

8 

Indonesia 

2 

4 

'  SIC  2015. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 
'  Values  may  not  sum  to  total  due  to  rounding. 
tSource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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rebound  sharply  if  the  Korean  economy  continues  to  improve 
in  2000.  Export  prospects  to  South  Korea  are  better  for  turkey 
than  they  are  for  pork  since  domestic  turkey  production  is 
limited. 

U.S.  beef  exports  are  forecast  to  drop  6  percent  to  2.3  billion 
pounds  in  2000.  The  expected  drop  in  U.S.  beef  production  in 
2000  will  be  greater  than  the  decline  in  domestic  consumption, 
leaving  less  beef  available  for  export.  At  the  same  time,  demand 
for  high-quality  hotel  and  restaurant  beef  is  likely  to  increase  in 
Asia,  Mexico,  and  some  other  foreign  markets.  The  gap  between 
increased  demand  in  these  markets  and  reduced  U.S.  supply  is 
likely  to  be  tilled  by  pulling  beef  out  of  the  retail  market  and 
increasing  U.S.  imports  from  Canada  and  Argentina.  Only 
recently  has  the  United  States  imported  fresh,  chilled,  or  frozen 
beef  from  Argentina,  after  those  products  were  declared  free  of 
foot-and-mouth  disease  by  the  USDA.  Argentina  is  building  up 
its  fed-beef  sector  to  compete  with  the  United  States  in  Asian 
miirkets.  Australia  is  also  a  major  beef  producer,  but  it  has  a  small 
fed-beef  sector  whose  size  is  limited  by  feed  grain  availability. 

As  with  U.S.  turkey  exports,  healthy  economic  growth  will 
increase  demand  for  U.S.  beef  in  Mexico  in  the  year  2000,  con- 
tinuing a  rebound  from  the  lows  in  the  mid-1990s,  when  the 
devaluation  of  the  peso  depressed  sales.  Mexico's  domestic 
beef  production  is  limited  by  declining  cattle  inventories  caused 
by  drought  conditions  in  1998  and  1999.  Also  limiting  Mexican 
beef  production  are  high  interest  rates,  the  indebtedness  of 
Mexican  producers,  and  the  weak  peso,  which  makes  imported 
breeding  cattle  more  expensive  and  increases  the  export  value 
of  domestic  cattle. 

U.S.  pork  exports  probably  will  total  1.2  billion  pounds  in 
2000,  down  slightly  from  the  1998  level  and  the  1999  estimate. 
The  core  U.S.  markets — Japan,  Canada,  and  Mexico — are  each 
expected  to  register  smaller  gains  in  2000.  Secondary  markets 
such  as  Korea.  Taiwan,  and  Hong  Kong,  which  saw  a  small  gain 
in  1999,  probably  will  remain  steady  in  2000  as  U.S.  pork 
prices  rise.  Export  prospects  have  dampened  from  the  rapid 
gains  of  recent  years,  because  Japanese  demand  for  V.S.  pork 
appears  to  have  leveled  off  and  Russia  has  largely  dropped  out 
of  the  commercial  market. 

Donald  A.  Hodgen,  U.S.  Department  of  Commerce,  Office  of 
Consumer  Goods,  (202)  482-3346,  November  1999. 
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Agriculture,  Foreign  Agricultural  Service,  AG  Box  1044,  South 

Agriculture  Building,  Washington,  DC  20230.  (202)  720-8232. 
Meat:  Marketin^i  &  Technoloi>\,  Marketing  and  Technology  Group, 

1413  North  Dayton.  Chicago.  IL  60622.  ( 3 1 2)  266-3 1  1  1 ;  fax:  (312) 

266-3.^63. 

National  Broiler  Council.  I  133  13  Street,  NW,  Suite  614.  Washington. 

DC  20003.  (202)  296-2622;  fax:  (202)  293-4005. 
Poultry:  Marketini^  &  Technology,  Marketing  and  Technology  Group, 

1413  North  Dayton.  Chicago,  IL  60622.  (3 12)  266-3 1 1  1 ;  fax:  (312) 

266-3363. 

Render  National  Renderers  Association  and  Sierra  Publishing.  2820 
Birch  Avenue.  Camino.  CA  93709.  (330)  644-8428;  fax:  (3.W)  644- 
8429. 
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MOTOR  VEHICLES 
Economic  and  Trade  Trends 
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Motor  Vehicles 

INDUSTRY  DEFINITION  The  motor  vehicle  industry  includes  new 
on-road,  volume-produced  completed  vehicles  that  carry  cargo  or  passen- 
gers (SIC  3711,  3713).  The  automotive  parts  and  accessories  industry  is  cov- 
ered in  Chapter  37. 


OVERVIEW 


The  United  States  is  a  major  player  in  the  world  automobile 
industry.  There  are  a  relatively  small  number  of  automobile  and 
truck  manufacturers  in  the  world.  The  largest  two.  General 
Motors  (GM)  and  Ford,  are  U.S. -based  but  have  global  opera- 
tions. Most  major  foreign  manufacturers  manufacture  or  sell 
vehicles  in  the  large  and  important  U.S.  market. 

The  most  important  trends  in  the  automotive  industry 
generally  pertain  to  two  related  developments:  intensifying 
competition  and  increasing  globalization.  Increased  domestic 
i-nmpetition  pressures  manufacturers  to  leverage  their  brands 
and  engineering,  development,  and  production  costs  by  enter- 
mg  and  competing  in  foreign  markets.  As  more  producers 
l  enter  new  markets  around  the  globe,  competition  escalates 
worldwide. 

GLOBAL  INDUSTRY  TRENDS 


I  The  Internet,  faster  communication,  lower  trade  barriers,  and 
rising  incomes  in  many  parts  of  the  world  have  changed  the  face 
of  the  international  automotive  market.  Competition,  which 
once  came  primarily  from  local  sources,  can  now  come  from  or 
go  to  virtually  anywhere  on  the  planet.  The  resulting  globaliza- 
tion of  the  auto  industry  has  led  to  improved  product  quality 
•and  lower  costs  and  has  spuiTed  companies  to  reposition  them- 
selves through  mergers. 

Industry  Consolidation 

I  As  automakers  move  toward  producing  a  reduced  number  of 
jiparts,  the  industry  is  trending  toward  a  reduced  number  of  man- 
■[lafacturers  and  component  suppliers.  That  does  not  imply  an 
I  impending  wave  of  business  shutdowns  but  instead  a  consolida- 


tion of  smaller  companies  into  larger  ones.  For  example,  in 
1999,  Ford,  which  already  effectively  controls  Mazda  and  owns 
the  British  makes  Jaguar  and  Aston  Martin,  acquired  Volvo"s 
car  operations.  GM  has  interests  in  Isuzu  and  Suzuki  and  is 
expected  to  purchase  the  50  percent  of  the  Swedish  automaker 
Saab  that  it  does  not  already  own.  Renault  recently  invested 
$5.4  billion  for  a  37  percent  stake  in  debt-laden  Nissan,  which 
owns  part  of  Subaru.  Since  the  1998  announcement  of  the 
merger  of  Daimler-Benz  AG  and  the  Chrysler  Corp.  that  created 
DaimlerChrysler,  German  rival  Volkswagen  AG  has  made  sev- 
eral acquisitions,  including  the  premium  brands  Rolls  Royce 
Cars  of  Britain;  Automobili  Lamborghini  SpA,  the  Italian  lux- 
ury sports  car  maker:  and  Bugatti  Automibili,  the  bankrupt  Ital- 
ian sports-car  manufacturer.  In  addition,  Hyundai  Motor  Co.  of 
South  Korea  purchased  the  bankrupt  Kia  Motors  Corp.  and  Asia 
Motors  Corp.  at  auction. 

These  recent  acquisitions,  following  on  the  heels  of  the  1998 
merger  of  Germany's  Daimler-Benz  AG  and  Chrysler  Corp., 
may  represent  a  peak  in  automaker  merger  activity.  Additional 
deals  may  take  place,  but  the  most  attractive  participants  have 
been  sold  or  are  busy  digesting  their  recent  acquisitions. 

At  this  point,  joint  ventures  and  alliances  rather  than  outright 
sales  may  be  viewed  as  the  preferred  intercompany  linkup. 
They  allow  companies  to  both  maintain  their  independence  and 
benefit  from  the  synergies  and  cost  savings  of  combining  cer- 
tain operations  and  activities. 

Potential  buyers  include  cash-rich  global  producers  such  as 
GM,  Ford,  DaimlerChrysler,  Volkswagen,  Toyota  Motor  Corp., 
and  Honda  Motor  Co.  The  list  of  potential  targets  includes 
Samsung  Motors  Inc..  Daewoo  Motor  Co.,  Mitsubishi  Motor 
Corp.,  Fiat  Auto  SpA,  and  PSA  Peugeot-Citroen.  These  firms 
may  suffer  from  a  lack  of  cash,  a  heavy  debt  load,  a  limited 
international  presence,  a  weak  product  line,  and/or  poor  manu- 
facturing productivity  and  quality. 
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Not  everyone,  however,  feels  the  urge  to  merge.  Fiat,  for 
example,  wishes  to  remain  independent,  ahhough  it  probably 
will  eontinue  to  develop  joint  ventures  such  as  its  agreement  to 
combine  foundry  operations  for  metal  casting  with  Renault. 
That  venture,  which  establishes  the  world's  largest  auto  foundry 
business,  will  allow  Fiat  and  Renault  to  increase  revenue  while 
reducing  costs. 

The  trend  toward  consolidation  is  not  new.  Foreign  and  U.S. 
auto  manufacturers  have  been  following  a  path  of  consolidation 
for  some  time.  Before  it  became  part  of  DaimlerChrysler, 
Chrysler  grew  out  of  Ma.xwell  and  Dodge  Brothers  and  previ- 
ously had  purchased  AMC/Jeep.  AMC  was  in  turn  the  sum  of  a 
number  of  companies,  including  Kaiser's  Jeep  (formerly 
Willys-Overland),  Nash,  and  Hudson. 

Consolidation  activity  also  has  been  occurring  on  the  sup- 
plier side.  Merged  suppliers  benefit  from  economies  of  scale 
and  the  ability  to  shift  from  doing  component  and  parts  produc- 
tion to  being  module  and  system  manufacturers  and  suppliers. 
For  example,  rather  than  supplying  only  seats  for  a  given 
model,  a  system  supplier  may  produce  the  complete  interior. 

Joint  Ventures 

Historically,  the  former  Big  Three  and  foreign-based  manufac- 
turers formed  joint  ventures  and  alliances  as  a  way  for  the 
foreign-based  producers  to  gain  access  to  the  North  American 
marketplace  and  for  the  Big  Three  producers  to  fill  gaps  in  their 
vehicle  lineups.  Although  several  transplant  manufacturers  sim- 
ply set  up  shop  in  North  America,  others,  such  as  Toyota, 
decided  to  test  the  waters  first.  The  resulting  alliance  with  GM, 
the  New  United  Motors  Manufacturing,  inc.  (NUMMI) — the 
first  of  its  kind  in  North  America — is  located  in  Fremont,  CA. 

Ford  and  Mazda's  alliance  (joint  ventures  in  Thailand  and 
the  United  States,  plus  Ford's  38  percent  share  of  Mazda)  is 
interesting  because  the  line  between  the  two  companies  has 
started  to  fade,  in  fact,  as  Mazda  has  continued  to  struggle  with 
falling  market  share,  its  dependence  on  Ford  has  been  increas- 
ing. 

World  Commonality 

The  combined  trends  of  globalization  and  greater  competitive 
pressures  have  made  the  construction  of  a  "world  car"  a  priority 
for  automakers.  A  world  car  can  be  defined  as  a  vehicle  based 
on  a  single  platform  that  a  manufacturer  intends  to  produce  and 
sell  in  multiple  regions  of  the  world. 

In  theory,  the  goal  of  building  a  world  car  is  to  leverage 
costs.  By  maximizing  sales  of  a  single  platform  that  is  distrib- 
uted in  a  variety  of  markets,  a  company  leverages  its  engineer- 
ing, development,  and  marketing  costs.  It  also  allows  for  the 
sharing  of  best  practices  as  well  as  economies  of  scale.  While 
the  rationale  for  building  a  world  car  is  straightforward,  the 
ability  to  do  so  successfully  is  not.  For  example,  local  tastes, 
infrastructure,  government  regulations,  and  other  factors  may 
make  it  difficult  for  a  manufacturer  to  keep  variations  to  a  min- 
imum. 

In  1981,  Ford  introduced  its  first  attempt  at  a  world  car,  the 
Escort.  That  vehicle  was  not  a  financial  success — it  lost  money. 


as  do  most  small  cars  in  the  United  States.  Also.  Ford  admits 
that  the  Escort  was  not  a  real  world  car;  it  used  two  platforms 
(one  in  Europe  and  one  in  the  United  States)  and  did  not  share 
a  sufficient  number  of  components. 

In  the  1 990s,  Ford  made  a  second  attempt  at  a  world  car:  the 
Mondeo/Contour/Mystique.  The  models  shared  70  percent  of 
their  components,  making  them  more  of  a  world  car  than  the 
Escort.  However,  the  effort  was  ultimately  unsuccessful,  as 
Ford  still  lost  money. 

Ford's  latest  entry  in  the  world  car  category  is  the  Focus 
sedan.  Although  built  on  one  platform,  the  Focus  targets  a  vari- 
ety of  consumer  segments.  In  the  United  States,  in  a  planned 
fall  1999  launch.  Focus  was  to  replace  the  Escort  as  Ford's 
entry-level  vehicle.  In  Europe,  the  Focus  already  serves  as  a 
trade-up  from  the  Ford  Fiesta.  In  poorer  countries,  the  Focus 
would  be  considered  a  luxury  model. 

The  Focus  will  differ  from  its  world  car  predecessors.  Ford 
has  cut  engineering  and  development  costs  by  allowing  outside 
suppliers  to  manufacture  15  major  subassemblies,  such  as  seats 
and  suspensions.  While  the  Focus  will  be  cheaper  to  produce 
than  were  its  predecessors,  it  probably  will  not  be  profitable  in 
the  United  States,  although  foreign  profitability  is  possible. 
Still,  the  Focus  will  help  reduce  companywide  average  vehicle 
emissions  levels. 

If  Ford  can  show  improved  profitability  through  its  world 
car,  other  manufacturers  will  be  more  likely  to  follow  suit. 

Roaming  the  Globe 

To  lower  costs  and  meet  projected  demand  from  emerging  mar- 
kets, and  to  avoid  existing  trade  and  investment  restrictions, 
vehicle  manufacturers  have  increased  production  in  developing 
countries,  including  Mexico,  Brazil,  and  some  nations  in  east- 
em  Europe.  Despite  recent  economic  retrenchment,  developing 
markets  are  expected  to  provide  growth  to  automakers  in  the 
long  term.  In  addition,  these  markets  generally  have  lower  cost 
structures  than  do  traditional  markets. 

Mexico,  for  example,  is  an  attractive  production  locale  for 
automakers  worldwide  because  of  its  low  labor  costs  and  prox- 
imity to  the  U.S.  border.  The  North  American  Free  Trade 
Agreement  (NAFTA)  has  eliminated  most  tariffs  on  trade 
between  Mexico  and  the  United  States. 

Brazil,  with  South  America's  largest  economy,  is  an  impor- 
tant market  for  U.S. -based  manufacturers.  Until  the  recent  cur- 
rency turmoil  slowed  its  economic  expansion.  Brazil  had  been  a 
source  of  sales  and  profit  growth  for  car  makers.  The  country's 
austerity  measures  should  create  a  short-term  drag  on  its  econ- 
omy but  could  help  hasten  a  rebound. 

Since  the  fall  of  the  former  Soviet  Union,  several  manufac- 
turers have  built  production  facilities  in  eastern  Europe.  Pro- 
ducers anticipate  growth  in  those  markets,  where  per-capita 
auto  ownership  is  low.  However,  this  process  may  take  longer 
than  expected. 

As  automakers  have  expanded  around  the  globe,  parts  sup- 
pliers have  been  forced  to  follow.  It  is  no  longer  enough  to  sup- 
ply parts  for  GM,  Ford,  and  Toyota  in  their  respective  home 
markets.  To  be  successful,  suppliers  must  be  able  to  produce 
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parts  wheievLM  Ihoir  automaker  customers  are  located.  I'he  most 
successful  become  automakers'  primary  vendors  and  are  desig- 
nated as  Tier  One  suppliers. 

DOMESTIC  TRENDS 


Improving  Quality 

Beginning  in  the  I^TOs,  Japanese  automakers  were  able  to  cap- 
:ure  significant  U.S.  market  share  largely  as  a  result  ol'  their 
quality  advantage  over  the  Big  Three.  Domestic  producers  were 
orced  to  improve  quality  in  order  to  compete.  Although  a  gap 
Uill  remains,  this  tierce  competition  has  raised  the  minimum 
juality  level  required  for  participation  in  the  automotive  manu- 
acturing  industry. 

In  fact,  because  of  the  signitlcant  improvement  in  quality, 
iloiig  with  greater  consumer  knowledge,  J.D.  Power  and  Asso- 
;iaies  redesigned  its  initial  quality  study  in  1998.  With  better 
nanufacturing,  cars  today  are  more  sophisticated  and  longer- 
lasting  than  their  predecessors.  Consumers  are  not  afraid  to  use 
ilder  vehicles  as  tho.se  cars  are  more  reliable  than  they  were  in 
he  past. 

=actory  Transplants 

lurrency  Huctuations  have  encouraged  the  production  of  for- 
eign models  in  North  America  and  reduced  the  flow  of  imports, 
n  particular,  the  long-term  appreciation  of  the  Japanese  yen 
ersus  the  dollar  (a  trend  that  until  1999  had  been  reversed  after 
1  mid- 1 995  peak)  made  many  Japanese  automakers  step  up 
heir  North  American  transplant  manufacturing  capacity  to 
naintain  competitive  prices  on  their  core  products. 

At  present,  most  moderately  priced  Japanese  vehicles  sold  in 
he  United  States  are  made  here.  The  transfer  process  is  in  the 
,  arly  stages  for  luxury  cars,  but  eventually  almost  everything 
apanese  automakers  sell  in  the  United  States  may  be  built  in 
•Jorth  America. 

European  automakers  are  also  increasing  their  U.S.  produc- 
ion  capacity.  The  German-based  Bayerische  Motoren  Werke 
\G  (BMW)  has  announced  plans  to  expand  its  U.S.  facility.  Its 
unipatriot  Daimler-Benz  is  seeking  to  minimize  the  effects  of 
lurrency  fluctuations  and  improve  the  cost-competitiveness  of 
;s  Mercedes-Benz  line  through  production  at  its  Alabama  facil- 
y,  its  first  U.S.  plant.  Daimler-Benz's  1998  merger  with 

'  lirysler  could  be  considered  the  ultimate  currency  hedge  for 
reducing  in  the  U.S.  market.  Foreign  automakers  will  continue 
neir  efforts  to  soften  the  impact  of  currency  fluctuations.  This 

.  /ill  require  them  to  produce  more  in  foreign  markets  and  source 
arts  and  components  locally  in  those  markets.  Some  3  million 
mits  of  transplant  production  capacity  are  already  in  place  in  the 
Inited  States  and  Canada.  This  transplant  capacity  should  grow 

I  s  foreign  companies  expand  in  the  U.S.  truck  market. 

'roduct  Cycles  and  Design 

ii'ears  ago,  car  body  styles  seemed  to  change  almost  yearly  with 
Uit  addition  of  at  least  some  nev/  sheet  metal.  In  the  1960s, 
bdy  styles  began  to  last  longer,  with  minor  trim  changes  being 


the  only  indication  ol  a  new  model  year.  Some  models  today 
have  cycles  as  long  as  8  or  10  years.  These  longer  product 
cycles  most  often  are  associated  with  the  Big  Three,  as  the 
Asian  nameplates  generally  have  cycles  of  4  to  5  years. 

Freshness  of  product  was  one  of  the  key  factors  that  cost 
American  companies  market  share.  When  most  Asian  name- 
plate  production  took  place  overseas,  the  loss  of  shares  resulted 
in  increased  vehicle  imports  and  cuts  in  U.S.  car  production.  In 
recent  years,  with  more  import  nameplate  transplant  production 
in  North  America,  the  negative  effect  of  longer  cycles  on  U.S. 
and  North  American  companies  has  been  mitigated  somewhat. 
In  addition,  the  increased  popularity  of  light  trucks  has  helped 
the  production  picture  because  the  Big  Three  dominate  the  U.S. 
light  truck  market.  Thus,  the  trend  toward  light  trucks  should 
result  in  an  increase  in  U.S.  and  North  American  production,  all 
else  being  equal.  Interestingly,  trucks  tend  to  have  longer  prod- 
uct cycles  than  do  cars  because  consumers  do  not  seem  to 
demand  freshly  styled  trucks  as  often  as  they  do  cars:  this  also 
works  to  the  Big  Three's  advantage. 

Price 

After  years  in  which  price  increases  outstripped  income 
growth,  several  developments  in  recent  years — including  com- 
petition, consumer  demand  for  affordability,  currency  fluctua- 
tions, and  cost  cutting  by  manufacturers — have  kept  a  lid  on 
automotive  prices. 

According  to  the  U.S.  Bureau  of  the  Census,  in  197.3,  the 
average  American  needed  1 7.5  weeks  of  family  earnings  to  buy 
a  car;  by  1994,  that  figure  had  risen  to  25.0  weeks.  However, 
costs  then  declined  secjuentially  through  1998  to  23.6  weeks.  A 
further  decline  in  1999  was  considered  possible  as  a  result  of 
the  highly  competitive  nature  of  the  domestic  sedan  market. 

Even  more  surprising  is  the  fact  that  some  manufacturers 
have  reduced  prices  on  certain  new  vehicle  models.  Increased 
manufacturing  efficiencies  and  other  successful  cost-cutting 
efforts  allowed  car  makers  to  price  certain  1999  model-year 
vehicles  below  the  comparable  1998  editions  even  after  adding 
new  standard  features.  For  example,  Chrysler  sold  the 
redesigned  and  better-equipped  1999  Jeep  Grand  Cherokee  for 
$25,695,  compared  with  $25,945  for  the  1998  model. 

Heated  competition  has  contributed  to  the  weak  automotive 
pricing  environment.  With  overall  improved  quality  among 
most  manufacturers,  buyers  feel  more  free  to  use  price  to  dif- 
ferentiate similar  offerings.  When  one  manufacturer  offers 
incentives  such  as  rebates  or  discounted  financing,  the  others 
generally  follow  suit  or  risk  losing  market  share. 

Additionally,  consumers  are  increasingly  better  informed 
about  a  vehicle's  actual  cost  and  less  likely  to  accept  large 
annual  price  increases.  In  an  era  of  low  inflation,  customers 
armed  with  dealer  cost  information  from  consumer  publications 
and  the  Internet  have  learned  to  drive  a  hard  bargain  when  nego- 
tiating the  purchase  of  a  vehicle. 

Dealer  Consolidation 

The  number  of  franchised  auto  dealers  in  the  United  States  has 
declined  since  the  end  of  World  War  II.  In  1949.  49.000  dealers 
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were  operating  in  the  United  States;  in  January  1998  (the  latest 
available  figures),  there  were  about  22,367.  according  to  Aiito- 
motive  News.  The  total  is  expected  to  fall  below  20, ()()()  early  in 
the  next  decade. 

Large,  well-financed  entrepreneurs  increasingly  dominate 
the  dealership  base.  These  modern  multifranchise  dealerships 
aim  for  high  unit  volume  and  often  are  willing  to  take  a  smaller 
profit  per  vehicle  sold.  They  advertise  extensively  and  often 
cluster  different  franchises  on  one  large  property  to  allow  cus- 
tomers to  shop  several  nameplates  at  one  time  and  increase  the 
likelihood  of  securing  a  sale. 

Impact  of  Technology  and  the  Internet 

The  hiternet  is  a  growing  force  in  the  buying  and  selling  of  a 
wide  variety  of  products,  including  automobiles.  According  to 
International  Data  Corp.,  a  leading  provider  of  information 
technology  data,  aggregate  U.S.  Internet  commerce  across  all 
industries  was  estimated  to  have  been  $37  billion  in  1998  and  is 
projected  to  soar  to  $708  billion  in  2003.  Use  of  the  Internet  to 
aid  new  and  used  car  and  truck  purchiising  also  should  surge 
dramatically  in  the  coming  years.  In  addition,  according  to  J.D. 
Power  and  Associates,  2.^  percent  of  new  vehicle  purchasers 
used  the  Internet  to  assist  them  with  their  purchases  in  1998 — 
for  researching  new  cars,  shopping  for  usetl  cars,  and  conduct- 
ing sales  transactions — and  this  number  will  increase  to 
approximately  63  percent  by  2000. 

The  primary  reason  consiuners  are  turning  lo  the  Internet  to 
piuchase  a  car  is  convenience.  The  Internet  provides  a  relatively 
easy  way  to  gather  information  and  shop  for  the  best  deals  in 
terms  of  both  price  and  needed  attributes. 

Through  Web  sites,  consumers  can  more  easily  read  a  vari- 
ety of  vehicle  reviews  to  compare  models  and  ascertain  which 
ones  meet  their  needs.  They  can  view,  search,  and  screen  for 
prices,  features,  and  other  important  information,  such  as 
invoice  prices  for  new  cars  and  published  values  for  used  cars. 
In  addition,  many  Web  sites  allow  consumers  to  choose  insur- 
ance, financing,  leasing,  and  warranty  options.  Once  they 
decide  what  to  purchase,  consumers  can  be  referred  to  one  of 
the  dealers  affiliated  with  a  Web  site  or  begin  negotiations 
with  a  dealer.  After  they  receive  a  Web  site  referral,  dealers  are 
expected  to  promptly  offer  a  competitive  price  for  the  selected 
vehicle. 

Dealers  like  the  Internet  loo.  Not  only  can  dealers  increase 
volume  through  Internet  leads  that  are  converted  to  sales,  they 
also  can  decrease  incremental  marketing,  advertising,  and  per- 
sonnel costs  per  sale.  Referrals  via  affiliation  with  retail  Web 
sites  can  help  dealers  improve  profits.  In  fact,  dealers  eventually 
can  be  expected  to  take  the  next  step  and  enhance  their  brands 
by  creating  and  using  their  own  corporate  Web  sites. 

Web  sites  are  already  beginning  to  provide  more  than  just 
product  and  dealer  information.  In  March  1999.  GM  began 
offering  a  $500  discount  coupon — its  first  electronic  coupons 
for  automobiles — on  its  Buick  Regal  sedans  to  buyers  who  fill 
out  a  questionnaire  on  the  company's  Web  site. 

Also  growing  in  popularity  are  Internet  auto-buying  services 
such  as  Autobytel.com,  Autoweb.com.  and  Microsoft  Corp.'s 


Carpoint.  Yet  Standard  &  Poor's  is  cautious  about  such  sites 
longer-term  prospects  in  that  it  expects  more  competition  trom'l 
dealers'  and  manufacturers'  own  Web  sites. 

As  Internet  commerce  is  in  its  infancy,  further  evolution  is 
expected  in  the  way  buyers  and  .sellers  use  the  medium.  i 

The  use  of  the  Internet  and  supercomputers  has  allowed  d 
automobile  designers  to  create  engines,  interiors,  and  even  an-^j 
entire  vehicle  in  record  time.  Many  automakers  have  expressedl 
interest  in  shortening  the  time  to  market  to  24  months  or  less.^ 
This  includes  designing,  testing,  and  producing  a  vehicle  once 
corporate  decision  makers  have  given  the  final  approval.  That^ 
allows  the  production  of  state-of  the  art  designs  and  prevents 
the  situation  in  which  designs  are  dated  by  the  time  they  reach 
the  market.  The  Internet  allows  engineering  teams  in  differentai 
parts  of  the  globe  to  work  and  view  three-dimensional  designS|ij 
simultaneously  over  computer  networks.  It  also  allows  for  24-,,! 
hour-a-day  development  as  tasks  are  handed  off  from  shift  to  ' 
shift  across  different  continents,  countries,  and  fime  zones. 

The  use  of  computer-aided  design  ultimately  should  lead  tOj' 
more  uniform  product  cycles  because  key  design  questions  can], 
be  answered  in  days  rather  than  months.  Similarly,  a  part  can  bejii 
modeled  and  prototyped  in  an  hour  instead  of  days.  These  tech-;j 
nological  innovations  save  time  and  also  reduce  development 
costs.  In  addition,  the  design  and  production  aspects  of  the  U.S., 
North  American,  and  world  industries  may  become  so  inte- 
grated that  once  a  part  design  is  complete,  computer-driven  pro-^ 
duction  equipment  will  be  able  to  instantly  configure  the, 
ttxiling  needed  to  make  the  part  so  that  actual  part  production 
can  begin  immediately  after  completion  of  the  design. 

j 

Regulatory  and  Environmental  Issues  ! 

Automakers  often  are  caught  between  conflicting  regulatory 
requirements  and  consumer  demands,  especially  in  relation  to 
the  design  and  engineering  of  vehicles.  Automakers  must  com- 
ply with  government  regulations  regarding  safety,  fuel  con- 
sumption, and  pollution  control,  but  doing  so  typically  has; 
repercussions  in  other  areas.  For  instance,  (he  most  effective 
way  to  improve  a  vehicle's  fuel  economy  is  to  lighten  its 
weight,  yet  this  leaves  the  car  more  vulnerable  in  a  crash  and! 
makes  the  job  of  designing  a  safe  vehicle  more  challenging.j , 
Also,  pollution  regulations,  which  are  tightened  periodically, 
require  emissions  equipment  that  hurls  fuel  economy 

Compliance  with  government  rules  also  can  fly  in  the  face  of^ 
consumer  demand.  For  much  of  the  past  decade,  consiunersi 
have  clamored  for  sport  utility  vehicles  and  for  larger  and  morej 
powerful  engines.  Those  desires  have  been  in  direct  conflict]''"'"' 
with  the  government's  goal  of  reducing  fuel  consumption, 
because  large-engine  cars  and  sport  utility  vehicles  consume 
more  fuel  than  do  smaller  vehicles 

%\ 

Air  Quality  Standards.    The  Clean  Air  Act  Amendments  oflFJin 
1990  (CAAA)  manda(ed  that  automakers  reduce  emissions 
from  their  manufacturing  plants  and  contained  several  new 
vehicle  regulations.  First  phased  in  with  1994  models,  CAAA'j|^biiie 
tailpipe  standards  required  that  nitrogen  oxide  and  hydrocarbon 
emissions  be  cut  60  percent  and  40  percent,  respectively,  by 
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19%.  A  sccDiid  loimd  ol  cuts  may  he  rcqiiiivcl  in  2003,  dcpeiid- 
ng  on  the  nation's  air  quality  at  that  time. 

That  legislation  raised  the  required  warranty  period  for  cat- 
ilytic  converters  and  electronic  diagnostic  equipmenl  to  S  years 
)r  80,000  miles;  tor  all  other  pollution  gear,  it  was  reduced  to  2 
/ears  or  24,000  miles.  Addi/tionally,  automobiles  sold  in  the 
Jnited  States  must  be  equipped  with  fuel-vapor  recovery  canis- 
iers  to  prevent  gasoline  fumes  from  being  released  when  the 
ank  is  filled.  Gas  stations  in  39  smoggy  metropolitan  areas 
were  required  to  install  vapor  recovery  equipment  by  1994. 

Alternative  Fuels.  In  those  39  metropolitan  areas,  the  CAAA 
ilso  required  the  use  of  cleaner-burning  fuels,  including  refor- 
nulated  gasoline.  Beginning  with  1998  models,  centrally 
iieled  fleets  of  more  than  10  vehicles  in  the  39  areas  were 
required  to  cut  hydrocarbon  and  toxic  chemical  emissii)ns  15 
•)ercent,  which  probably  portends  the  use  of  allernative  fuels. 

All  domestic  and  most  foreign  automakers  are  conducting 
csearch  on  how  to  use  alternative  fuels.  They  also  are  market- 
ing limited  numbers  of  modified  vehicles  that  can  run  on  either 
asoline  or  alternative  fuels  such  as  ethanol,  methanol,  propane, 
i:nd  natural  gas  ov  electricity  derived  from  batteries  or  soh'.r 
"  lower. 

Technological  obstacles  notwithstanding,  the  single  greatest 
'ai  rier  to  the  commercial  success  of  alternative  fuel  vehicles  is 
he  higher  cost  of  operating  them  compared  with  conventional 
as(iIine-powered  vehicles  as  long  as  fuel  in  the  United  States 
eniains  cheap. 

JGHT  TRUCKS 


Vhen  a  nation  first  has  sufficient  per  capita  income  to  make 
ehicle  ownership  feasible  on  a  large  .scale,  the  first  vehicles 
invhased  are  usuJlly  trucks,  such  as  compact  pickups.  Busi- 
csses  typically  make  such  purchases  because  they  need  trucks 
)  get  goods  to  markets.  As  the  market  matures,  personal-use 
chicles,  beginning  with  small  cars,  begin  to  take  a  share  of  the 
larket,  causing  light  truck  sales  to  dwindle.  The  U.S.  market 
,  as  shown  an  uncharacteristic  rebound  in  light  truck  .sales. 

domestic  Trends 

)ver  the  past  decade,  the  U.S.  automobile  industry  has  wit- 
'^^■SNed  a  dramatic  change  in  truck  offeilngs  and  a  resulting 
imp  in  the  demand  for  and  market  share  of  light  trucks.  The 
'  S.  market  provides  a  sound  illustration  of  the  evolution  of  the 
t:ht  truck  from  a  primarily  business  and  commercial  product  to 
consumer-oriented  product.  Despite  the  maturity  of  the  U.S. 
larket,  the  light  truck  share  in  the  United  States  is  on  the  way 
p  and  is  approaching  parity  with  the  car  share.  However. 
,  )day"s  U.S.  truck  purchases  are  different  from  those  of  an 
'  Tierging  market  in  that  they  are  not  primarily  business-related, 
he  models  are  larger  and  more  luxurious,  designed  for  per- 
)iial  transportation.  Part  of  the  U.S.  demand  for  trucks  can  be 
tributed  to  more  open  space  and  lower  gasoline  prices  in  the 
j-  nited  States  compared  with  western  Europe  and  Japan,  where 
;ie  light  truck  share  remains  low. 


Passenger  car  sales  have  slowed  to  recessionary  levels.  Car 
volume  has  declined  each  year  since  1994  as  consumers  have 
shown  a  preference  lor  sport  utility  vehicles  and  minivans. 
which  are  classified  as  light  trucks. 

Meanwhile,  the  growth  of  the  truck  market  has  contributi  i 
to  the  profit  gains  achieved  by  U.S.  automakers.  Ciiven  their 
dominance  in  this  segment,  the  Big  Three's  profit  margins  will 
continue  to  benefit  as  the  truck  maiket — largely  consisting  of 
light  trucks — outpaces  the  slower-growing  car  market. 

Sport  utility  van  (SUV)  models  include  CiM's  C'hevrolci 
Bla/er  and  Tahoe,  Ford's  lixplorer  anil  i'.xpedition.  and  Daim- 
lerChrysler's  Jeep  Cherokee.  Grand  Cherokee,  and  Dodge 
Durango.  in  the  minivan  category  are  DaimlerChrysler's  Dodge 
Caravan  and  Plymouth  Voyager.  Ford's  Aerostar  and  Windstar, 
and  GM's  Chevrolet  Venture  and  Ponliac  Trans  Sport. 

Foreign  companies  are  increasing  their  penetration  of  the 
ligiit  truck,  minivan,  and  SUV  market.  About  8.9  percent  of  the 
ligiit-duty  trucks  sold  in  the  LInited  States  in  1998  were 
imported  trom  countries  other  than  Canada.  Although  down 
from  a  peak  of  16  percent  in  1990.  this  figure  is  up  from  8.5  per- 
cent in  1997  and  7.7  percent  in  1998  as  non-U. S.  companies  tar- 
get this  bastion  of  Big  Three  profits.  With  new  product  lines, 
non-Big  Three  firms  can  be  expected  to  continue  to  take  mar- 
ket share. 

Toyota,  Nissan,  Ma/da  Motor  Corp..  and  Isu/u  Motors  Ltd. 
are  pursuing  strategies  to  manufacture  light  trucks  in  the  United 
States.  Nissan  and  Mazda  already  have  arrangements  with 
Ford,  which  manufactures  vehicles  to  their  specifications. 
Meanwhile,  Toyota  has  shifted  production  of  its  midsize  pickup 
truck  to  this  country.  Recent  market  gains  by  these  fi)reign  com- 
panies reflect  weaker  currencies  and  attractive  products,  such  as 
Toyota's  Sienna  minivan  and  Nissan's  XTerra. 

Faced  with  the  potential  for  greater  competition  in  this  seg- 
ment. GM,  Ford,  and  Chrysler  are  renewing  their  truck  lines. 
Some  of  their  new  and/(M"  redesigned  models,  such  as  GM's  Sil- 
verado full-size  pickup  and  Ford's  Super  Duty  truck,  are 
already  on  the  market. 

Global  Trends 

Although  overseas  markets  are  relatively  small,  light  trucks  are 
starting  to  increase  in  popularity  as  personal  use  vehicles  in 
western  Europe  and  Japan.  Minivans  are  gaining  ground  in 
Europe  as  most  ol  the  major  manufacturers  have  begun  to  ofi'er 
models,  and  Japanese  purchases  of  compact  spiirt  utilities  and 
smaller  minvanlike  offerings  are  on  the  rise. 

North  American  light  vehicle  capacity  also  is  growing.  A 
majority  of  the  gains  in  plant  space  have  resulted  from  an 
expansion  by  the  transplant  manufacturers.  However,  domestic 
manufacturers  in  North  America  are  planning  to  convert  plant 
output  from  cars  to  trucks  in  response  to  market  demand. 

Globally,  total  capacity  and  production  will  continue  to  be 
affected  by  the  Asian  economic  crisis.  South  Korea,  which  was 
the  most  overcapacitized  country,  was  strongly  affected  by  the 
crisis,  and  expansion  plans  probably  will  be  put  on  hold,  per- 
haps reducing  some  of  the  worldwide  underutilization  prob- 
lems. Although  the  crisis  has  not  affected  U.S.  sales  or 
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production,  it  is  likely  to  affect  emerging  economies  that  have 
significantly  higher  income  elasticity  for  car  demand  and  from 
which  most  of  the  world's  net  new  growth  in  demand  has  been 
expected  to  come. 

Long-Term  Prospects 

Sales  growth  of  light  vehicles  domestically  should  reflect  the 
maturing  age  of  the  U.S.  driving  population.  Unlike  previous 
periods,  there  is  no  untapped  portion  of  the  population  that  is 
about  to  enter  the  market.  For  example,  when  women  entered 
the  workforce  en  masse,  a  part  of  the  population  with  low 
demand  for  light  vehicles  began  to  purchase  them.  Similarly, 
when  the  baby  boomers  were  old  enough  to  afford  new  vehi- 
cles, sales  surged.  Over  the  forecast  period,  most  of  the  growth 
in  the  population  will  be  in  the  40-  to  6()-year-old  age  bracket. 
As  these  buyers  are  already  in  the  buying  pool,  growth  in  this 
age  bracket  will  not  affect  the  total  number  of  new  vehicles 
sold,  although  it  is  likely  to  affect  the  types  of  vehicles  pur- 
chased. 

In  general,  trucks  worldwide  probably  will  offer  more  car- 
like amenities  such  as  heated  seats,  power  windows,  and  trac- 
tion control.  These  added  features  should  broaden  the  range  of 
consumers  who  choose  a  light  truck  over  a  car.  in  addition, 
partly  in  the  interest  of  reducing  unique  platforms  (and  costs) 
and  partly  to  further  soften  ride  characteristics,  many  of  the  lat- 
est small  truck  models  are  actually  based  on  cars  (e.g.,  many 
minivans).  As  many  cars  are  beginning  to  follow  truck  styling 
cues,  the  world  market  most  likely  will  offer  hybrid  models  that 
have  the  styling  and  visibility  of  light  trucks  and  the  comfort 
and  features  traditionally  offered  by  cars. 


GLOBAL  MARKET  PROSPECTS  

The  motor  vehicle  industry  in  the  United  States  is  a  large, 
mature  market,  and  most  of  the  cars  and  light  trucks  produced 
here  are  geared  to  the  unique  U.S.  market.  For  example,  many 
vehicles  are  large,  have  powerful  engines,  and  are  well 
equipped  compared  with  products  in  the  rest  of  the  world.  This 
is  the  case  even  in  comparison  with  other  mature  markets,  such 
as  those  in  Japan  and  western  Europe,  both  of  which  demand 
much  smaller  models  than  those  sold  in  the  United  States,  in 
part  because  of  the  high  price  of  fuel  overseas. 

Canada  is  the  market  that  is  most  accepting  of  U.S. -made 
vehicles.  However,  because  of  lower  incomes,  higher  taxes  and 
vehicle  prices,  and  a  weak  Canadian  dollar,  the  best-selling 
models  in  Canada  tend  to  be  smaller  and  less  expensive  than 
the  U.S.  best-sellers.  As  the  Mexican  market  continues  to 
expand,  automakers  will  increase  the  number  of  models  tai- 
lored for  that  market.  DaimlerChrysler  is  expected  to  introduce 
a  model  below  the  Neon  in  both  price  and  size  for  the  2000 
model,  and  the  forthcoming  Fiesta  should  boost  Ford  sales. 
Unfortunately,  the  Canadian  light  vehicle  market  in  total  is 
expected  to  reach  only  1.5  million  units  by  2002.  with  the 


Mexican  market  reaching  700,000  to  800,000  units.  In  other) 
word.s,  the  two  export  markets  with  the  greatest  potential  fo: 
U.S. -made  products  have  limited  growth  potential  and  are  fai 
smaller  than  the  U.S.  market. 

Japanese  automakers  with  plants  in  the  United  States  haveJ  -jj 
begun  exporting  vehicles  from  the  United  States  to  Japan 
Honda,  for  example,  is  exporting  Accords  made  in  Ohio  tea 
Japan  and  Europe,  and  Toyota  is  exporting  Camry  coupes  and^ 
wagons  to  Japan.  European  automakers  are  following  suit'j 
Although  the  volumes  of  these  vehicles  will  be  fairly  minima' 
compared  with  those  of  some  of  the  high-volume  products^ 
made  in  the  United  States,  their  unit  value  will  be  higher. 

Unfortunately  for  the  U.S.  industry,  most  of  the  growth  in-|"~ 
the  world's  markets  will  take  place  in  the  developing  auto, 
markets,  such  as  those  in  China,  India.  Latin  America,  and: 
eastern  Europe.  The  typical  product  made  in  the  United  States  .i 
has  a  very  limited  sales  potential  in  these  growing  markets 
because  it  is  overequipped  and  prohibitively  expensive.  Even, 
without  local  production  requirements,  the  low  vehicle  pricesi,' 
needed  to  be  successful  in  evolving  markets  are  incompatible'' 
with  the  product  costs  associated  with  U.S.  manufacturing, 
efforts.  11 


Effects  of  NAFTA 

Five  years  after  its  implementation,  NAFTA  has  been  boost- 
ing automotive  trade  across  borders,  NAFTA  has  enabled  i 
vehicle  producers  to  rationalize  their  production  in  the  UnitedJ.j 
States,  Canada,  and  Mexico  (the  three  member  countries)jij 
improving  their  productivity  and  profitability.  Additional  vol-j  ivj 
ume  for  the  United  Slates  is  being  sourced  from  Mexico,  and!  \v 
U  S.  vehicle  shipments  to  Mexico  have  grown  substantially.  Inf  inf 
1994.  the  year  the  agreement  was  implemented,  exports  of  aiiyi 
road  motor  vehicles  to  Mexico  Jumped  from  $167  million  toj  (i|c|, 
$656  million,  according  to  data  assembled  by  the  U.S.  Depart-i  i^fj 


ment  of  Commerce's  Office  of  Automotive  Affairs.  In  1995,  a!' 
severe  slump  in  the  Mexican  economy  resulted  in  a  drop  in, 
U.S.  vehicle  exports  to  $.^8,^  million;  that  figure  was  stillj 
twice  the  199.^  level.  With  a  rebound  in  the  Mexican  economy,Js, 
U.S.  exports  to  Mexico  increased  16  percent  compared  toi; 
1997.  reaching  $2..^  billion  in  1998.  At  the  same  time,  importsr 
from  Mexico  increased  nearly  8  percent  to  $13.2  billion,| 
allowing  it  to  edge  out  Germany  as  the  third  largest  source  ofi: 
imports  into  the  United  States.  Canada  accounts  for  the  major-| 
ity  of  U.S.  exports  and  imports.  Most  bilateral  trade  is  gener- 
ated  from   intracompany   shipments  by  CM,   Ford,  and; 
DaimlerChrysler.  Total  exports  to  Canada  declined  7  percent 
in  1998  to  $13.2  billion.  At  the  same  time,  imports  fromt 
Canada  rose  4  percent,  reflecting  strong  demand  in  the  U.S. 
market.  Thus,  Canada  represented  58  percent  of  the  total  value* 
of  U.S.  exports  in  1998  and  38  percent  of  total  U.S.  importsj 
(see  Table  36-1). 

Before  NAFTA  was  in  place,  duty-free  treatment  existed  onj 
virtually  all  automotive  trade  between  the  United  States  and,- 
Canada.  As  a  result,  the  implementation  of  NAFTA  did  not  have 
as  dramatic  an  effect  as  it  did  on  trade  with  Mexico. 
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TABLE  36-1:    U.S.  Trade  Patterns  in  Motor  Vehicles^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Value' 

o n 3  TG,  /o 

HeQions 

Value' 

Share,  % 

NAFTA 

15,418 

68 

NAFTA 

50,531 

51 

Ldtin  AniGrics 

1,154 

5 

Latin  America 

3 

0 

Western  Europe 

2,768 

12 

Western  Europe 

18,164 

18 

Japan/Chinese  Economic  Area 

1 ,400 

6 

Japan/Chinese  Economic  Area 

28,865 

29 

Other  Asia 

104 

0 

Other  Asia 

1  692 

2 

Rest  of  world 

1,694 

8 

Rest  of  world 

168 

0 

World 

22,538 

100 

World 

99,424 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share, % 

Canada 

13,160 

58 

Canada 

37,324 

38 

Mexico 

2,258 

10 

Japan 

28,864 

29 

Germany 

1,157 

5 

Mexico 

13,207 

13 

Japan 

1,113 

5 

Germany 

12,439 

13 

Saudi  Arabia 

653 

3 

Sweden 

2,011 

2 

'  SIC  371,  3713. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 
\ '  Values  may  not  sum  to  total  due  to  rounding. 
'  Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


U.S.  INDUSTRY  PROJECTIONS  FOR  THE 
NEXT  1  AND  5  YEARS 


/MtlioLigli  the  U.S.  market  is  e.xpected  to  grow  only  a  little  over 
the  forecast  period,  domestic  production  increased  faster  than 
tlid  sales  during  the  I99()s.  This  rcHects  the  import  share  of 
I  .S.  sales  falling  significantly  as  major  Japanese  and  German 
manufacturers  moved  vehicle  production  to  North  America. 
Also  related  to  import  penetration  is  the  increasing  popularity 
I'f  light  trucks,  which  have  far  lower  import  penetration  than  do 
passenger  cars.  ' 

Over  time,  the  former  Big  Three  may  have  greater  produc- 
lion  percentage  increases  in  Canada  and  Mexico  than  they  do  in 
ihe  United  States.  Offsetting  this  effect  will  be  continued  efforts 
by  the  import  nameplates  to  make  inroads  into  U.S.  markets. 
Toyota,  Honda,  Nissan,  Mazda,  Mitsubishi,  Subaru,  Isu/u, 
BMW,  and  Mercedes  all  produce  vehicles  in  the  United  States. 
The  import  nameplates  also  are  expected  to  continue  to  increase 
production  elsewhere  in  North  America,  in  particular,  Honda 
and  Toyota  in  Canada  and  Nissan  and  Volkswagen  in  Mexico. 

From  1990  to  2002,  the  United  States  may  lose  some  of  its 
light  vehicle  production  predominance  in  NAFTA  as  its  share 
of  total  North  American  light  vehicle  output  is  expected  to  fail. 
|On  a  percentage  point  basis,  Mexico  will  gain  the  most  from 
this  loss  by  the  United  States.  However,  despite  a  loss  in  the 
North  American  share,  U.S.  production  is  expected  to  remain  at 
approximately  12  million  units. 

(Comparisons  of  capacity  with  production  indicate  that  North 
"American  factory  utilization  hit  91  percent  in  1997.  This  repre- 
^cnts  a  slight  imbalance  between  plant  space  and  actual  output, 
out  it  offers  manufacturers  room  to  breathe  in  years  with 
[stronger  demand.  While  some  automakers  are  struggling  to 


make  use  of  their  plant  floor  space,  others  are  finding  them- 
selves m  need  of  extra  space  to  keep  up  with  demand.  For 
example,  Nissan  is  working  hard  to  rearrange  its  production  in 
North  America  to  take  advantage  of  its  greatly  underutilized 
Mexican  plants.  Honda,  in  contrast,  is  expanding  its  North 
American  production  capabilities.  .As  these  adjustments  are 
made  over  the  next  few  years.  North  American  automakers 
should  achieve  capacity  utilization  above  90  percent. 

According  to  the  1999  edition  of  Wcinl's  Aiiloiiiolivi'  Year- 
book, in  1998.  the  United  States  produced  23  percent  of  world 
vehicle  output.  The  U.S.  share  of  worldwide  production  is  fore- 
cast to  rise  through  2003  to  27  percent  of  total  output.  Although 
U.S.  output  will  expand  at  a  low  single-digit  rate  over  this 
period,  other  regions,  such  as  eastern  Europe  and  Latin  Amer- 
ica, are  expected  to  grow  at  a  much  faster  rate.  One  reason  for 
this  is  that  U.S.  light  vehicle  demand  is  expected  to  be  relatively 
flat  for  the  next  several  years.  Afier  an  expected  near-term  peak 
in  1999,  production  should  decline  slightly  in  the  year  2000 
before  slowly  reboimding.  At  the  same  time,  other  regions  are 
expected  to  increase  production  more  rapidly. 

In  the  long  term,  tne  markets  with  the  greatest  potential  for 
growth  include  India,  China,  Latin  America,  and  eastern 
Europe.  Unfortunately,  average  income  levels  in  those  countries 
are  far  below  those  in  the  mature  markets  and  cannot  bear  the 
cost  of  U.S. -made  products.  Also,  in  the  short  term  those  devel- 
oping areas  will  have  to  deal  with  the  effects  of  the  economic 
conditions  in  Asia  and  may  experience  short-lived  dips  in  pro- 
duction. Moreover,  the  size  and  relative  fuel  inefficiency  of 
U.S. -made  vehicles  would  make  most  of  them  incompatible 
with  market  conditions  in  those  countries.  Finally,  many  of 
those  countries  have  trade  bairiers  in  the  form  of  tariffs  or 
domestic  content  requirements.  For  U.S.  car  companies  to  be 
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TABLE  36-2:    Motor  Vehicles  and  Bodies  (SIC  3711,  3713)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments^ 

156,309 

173,702 

204,373 

209,035 

209,184 

218,596 

219,254 

228,706 

225,400 

0.3 

4.3 

-1.4 

1.9 

Value  of  shipments  (1992$) 

156,309 

167,951 

190,691 

192,975 

190  849 

195,689 

198,115 

204,700 

201,250 

1.2 

3.3 

-1.7 

1.3 

Total  employment  (thousands) 

263 

259 

271 

278 

263 

Production  workers  (thousands) 

219 

217 

230 

239 

225 

Average  hourly  earnings  {$) 

20.64 

21 .28 

22.03 

22.93 

23.04 

Capital  expenditures 

3,059 

4,1 13 

4,419 

4,681 

4,503 

Product  data 

Value  of  shipments'" 

151,629 

168,682 

201,307 

205,644 

205,930 

215,359 

216,017 

225,315 

222,163 

0.3 

4.3 

-1.4 

1.9 

Value  of  shipments  (1992$) 

151,629 

163,091 

187,816 

189,846 

187,892 

192,801 

195,190 

201.714 

198,360 

1.2 

3.3 

-1.7 

1.4 

Trade  data 

Value  of  imports 

59,758 

67,753 

78,744 

83,958 

86,898 

92,756 

99,424 

107,378 

109,525 

7.2 

8.0 

2.0 

6.0 

Value  of  exports 

17,124 

18,166 

20,904 

21,267 

22,653 

24,224 

22,538 

21,727 

22,161 

-7.0 

-3.6 

2.0 

-0.5 

'  Estimate  except  imports  and  exports. 

Estimate. 
^  Forecast. 

■*  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census:  International  Trade  Administration. 


competitive  in  many  large  untapped  markets,  they  need  to  man- 
ufacture there,  further  Umiting  the  hkehhood  that  cars  and  light 
trucks  made  in  the  United  States  will  be  sold  in  quantity  in  the 
emerging  markets. 

Altogether,  U.S.  industry  shipments  were  expected  to  grow  4 
percent  in  1999,  reaching  $229  billion  in  current  dollars  in  that 
year  and  $244  billion  by  2004  (a  further  7  percent  gain)  (see 
Table  36-2).  Gains  are  expected  to  come  from  a  variety  of 
sources,  including  increased  exports  to  the  recovering  Mexican 
market,  increased  import  penetration  of  North  American-made 
products  in  Asia  and  Europe,  and  increased  output  from  trans- 
plant manufacturers. 

The  movement  by  the  import  nameplates  over  the  past 
decade  has  allowed  both  U.S.  and  North  American  production  to 
increase  faster  than  have  U.S.  sales  for  the  first  time  in  recent 
memory.  From  1996  to  2004.  however,  the  outlook  is  not  likely 
to  be  as  bright  for  North  American  producers  overall.  Like  U.S. 
sales,  U.S.  production  levels  are  expected  to  change  little  from 
today's  levels.  In  contrast,  light  vehicle  production  in  North 
America  overall  is  expected  to  continue  to  grow.  The  strongest 
growth  is  expected  in  Mexico  as  a  result  of  the  use  of  that  coun- 
try as  a  base  for  export  production  to  other  Latin  American  coun- 
tries and  the  United  States  as  well  as  to  Europe  and  the  rebound 
of  the  Mexican  economy,  which  will  boost  sales  and  production 
for  the  local  market. 


Efraim  Levy,  Standard  &  Poor's  Equity  Group,  (212)  438- 
9531,  October,  1999. 
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AUTOMOTIVE  PARTS 
Economic  and  Trade  Trends 
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Export  Dependence  and 
Import  Penetration 


 I  Exports/shipments    H  Innports/consumption 
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1990       1991       1992      1993      1994       1995  1996 

Source  U  S  Department  of  Commerce  Bureau  o1  the  Census.  Intei  national  Trade  Administration 


Output  and  Productivity 
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Source  U  S.  Department  of  Labor.  Buieau  of  Labor  Statistics 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Automotive  Parts 


INDUSTRY  DEFINITION  The  U.S.  automotive  parts  industry  includes 
manufacturers  of  automotive  stampings;  carburetors,  pistons,  piston  rings, 
and  valves;  vehicular  lighting;  storage  batteries;  engine  electrical  equipment; 
and  other  motor  vehicle  parts  (SIC  3465,  3592,  3647,  3691,  3694,  and  3714, 
respectively). 

Two  different  sets  of  trade  data  are  used  in  this  chapter:  a  narrow  set  based 
solely  on  the  six  automotive  parts  SIC  codes  and  a  broad  set  based  on  more 
detailed  Harmonized  System  (HS)  codes  that  include  parts  from  the  six  SIC 
codes  and  other  parts,  such  as  tires  and  tubes  and  glass,  which  are  included 
under  other  nonautomotive  SIC  codes.  Another  important  difference  between 
the  two  sets  is  that  the  narrow  set  is  based  on  "imports  for  consumption"  and 
the  broad  set  is  based  on  "general  imports."  imports  for  consumption  include 
products  coming  out  of  U.S.  Foreign  Trade  Zones,  some  of  which  have  under- 
gone a  transformation.  General  imports  measure  all  imports  into  the  country 
in  the  condition  in  which  they  arrived.  The  trade  data  in  the  chart  titled  "Export 
Dependence  and  Import  Penetration"  on  the  facing  page  are  based  on  the  nar- 
row set.  The  broad  data  are  used  in  the  chart  titled  "U.S.  International  Trade" 
on  the  facing  page,  in  Table  37-3,  and  in  the  text.  The  U.S.  government  uses  the 
broad  definition  for  trade  policy  purposes. 


3VERVIEW 


The  automotive  parts  industry  supplies  two  markets:  the  origi- 
lal  equipment  (OE)  market  for  parts  used  directly  in  the  manu- 
.acture  of  vehicles  and  the  replacement  (repair)  and  add-on 

i  iccessories  market,  or  aftermarket.  The  U.S.  industry  consists 
if  approximately  5,000  firms,  including  about  500  affiliates  of 
apanese,  European,  and  Canadian  manufacturers.  The  industry 

I  iS  dominated  by  100  large  manufacturers  that  supply  both  the 

'  )E  market  and  the  aftermarket  and  account  for  the  vast  major- 
ty  of  sales.  The  industry  and  trade  data  cited  in  this  chapter  are 

j  lOt  collected  or  reported  in  a  way  that  allows  a  distinction  to  be 

I made  between  the  OE  market  and  the  aftermarket. 
The  OE  automotive  parts  industry  is  divided  into  three  tiers. 
'Manufacturers  of  Tier  One  automotive  parts  supply  finished  parts 
jmd  components  to  automakers  for  use  in  vehicle  production.  Tier 
jlVo  suppliers  produce  subcomponents  for  Tier  One  manufactur- 
\  ks,  and  Tier  Three  manufacturers  supply  raw  materials  used  in 
!||ie  production  of  components.  Increasingly,  Tier  One  manufac- 


turers are  producing  complete  major  subassemblies  and  modular 
components  that  are  installed  into  a  vehicle  as  a  unit. 

FACTORS  AFFECTJNG  FUTURE  INDUSTRY 
GROWTH 


Global  industry  Trends 

The  automotive  parts  industry  naturally  is  affected  by  the  state 
of  the  motor  vehicle  industry:  Increased  production  of  vehicles 
results  in  increased  demand  for  automotive  parts.  U.S.  vehicle 
sales  reached  a  new  all-time  high,  surpassing  the  record  sales  of 
16  million  cars  and  light  trucks  set  in  1986.  World  automotive 
production  has  been  driven  by  a  strong  U.S.  economy  with  atten- 
dant high  consumer  confidence,  low  unemployment,  low  infla- 
tion, and  low  savings  (a  high  ratio  of  personal  spending  to  debt). 
Manufacturers,  anticipating  a  flat  1999  market  after  an  unprece- 
dented 4  consecutive  years  of  sales  above  15  million  units  annu- 
ally, were  pleasantly  surpri.sed  that  U.S.  sales  in  1999  were 
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around  16.9  million  units,  up  9  percent  from  1998's  15.5  million 
units  and  significantly  higher  than  1986's  record  16.1  million 
units.  The  demand  for  light  trucks  played  a  substantial  part  in 
those  unprecedented  sales.  In  1986.  the  last  all-time  peak  in  total 
U.S.  light  vehicle  sales,  trucks  accounted  for  29. 1  percent  of  the 
market.  Their  share  has  risen  every  year  since  and  accounted  for 
48.4  percent  of  the  total  U.S.  market  in  1999.  Not  surprisingly, 
then,  demand  in  the  light  truck  accessories  aftermarket  has 
increased  as  consumers  have  decided  to  customize  and  person- 
alize their  trucks. 

According  to  Wanl's  Automotive  Reports,  in  response  to 
record  sales,  DaimlerChrysler  and  Ford  expanded  capacity  so 
that  North  American  (including  Mexican)  annual  capacity  prob- 
ably reached  around  18.4  million  units  in  1999.  The  success  of 
the  U.S.  automotive  market  and  the  impact  of  the  Asian  financial 
crisis  also  led  to  a  significant  increase  in  automotive  imports  to 
the  United  States  and  in  the  U.S.  automotive  trade  deficit. 

The  world's  major  motor  vehicle  manufacturers  continue  to 
restructure  their  manufacturing  operations  in  the  important  mar- 
kets of  North  America.  Europe,  Asia,  and  Latin  America,  with 
each  one  striving  to  create  its  own  "global  car."  Industry  analysts 
report  that  in  1999.  1 -million  unit  platforms  were  expected  to 
account  for  14  percent  of  total  global  production,  and  by  2004.  it 
is  expected  that  about  33  percent  of  the  vehicles  produced  will 
come  from  such  platfomis.  Leading  automotive  parts  manufac- 
turers are  responding  to  this  form  of  globalization  by  revamping 
their  operations  to  manufacture  products  and  supply  their  cus- 
tomers in  markets  worldwide.  This  trend  has  resulted  in  a  shaiper 
focus  by  parts  manufacturers  on  core  competencies  as  they 
become  systems  integrators  and  assume  more  of  the  research  and 
development  responsibilities  that  once  were  the  province  of 
motor  vehicle  manufacturers.  These  major  trends  are  changing 
the  face  of  the  global  automotive  parts  industry,  which  has  been 
undergoing  strategic  mergers  and  making  crucial  acquisitions  to 
pool  resources  and  gain  a  competitive  advantage  as  a  global  sup- 
plier Increasing  globalization  of  the  industry  offers  automotive 
suppliers  an  opportunity  to  reduce  the  impact  of  regional  down- 
turns. Manufacturers  that  are  unable  to  adapt  to  these  trends  me 
disappearing  from  the  mai  kei. 

According  to  industry  studies,  the  value  of  mergers  and  acqui- 
sitions in  the  automotive  aftemiaiket  (SIC  3714  only)  soared  to  a 
record  $21.8  billion  in  1998.  The  increase  in  the  value  of  those 
acquisitions  was  the  result  of  several  large  deals,  including  John- 
,son  Control's  acquisition  of  Becker,  Dana  Corporation's  merger 
with  Echlin,  and  FederalMogul's  acquisitions  of  T  &  N.  Fel-Pro, 
and  Cooper  Automotive  (see  Table  37-1 ).  The  average  transac- 
tion value  of  acquisitions  in  the  industry  increased  to  more  than 
$450  million  from  just  over  $100  million  in  1995.  This  trend 
toward  large  acquisitions  carried  over  into  1999  with  Lear  Cor- 
poration's acquisition  of  UT  Automotive  and  TRW's  acquisition 
of  Lucas Varity.  Additional  high-value  deals  are  expected  over  the 
next  5  years. 

Some  industry  experts  predict  that  the  me-ger  and  acquisition 
wave  among  automotive  suppliers  may  recede  in  the  near  future 
because  of  low  return  on  key  profit  indicators,  heavy  debt  incur- 
sion by  large  acquisitions,  and  easy  acquisition  targets  disappear- 


ing. To  pare  debts  from  acquisitions,  some  companies  have 
turned  to  selling  off  parts  of  their  purchases  or  more  drastic  mea- 
sures. For  example,  Federal-Mogul  reported  that  it  will  sell  part 
of  its  Cooper  Automotive  acquisition;  TRW  is  selling  parts  of  its  { 
Lucas- Varity  acquisition;  and  Breed  Technologies  has  filed  for  * 
Chapter  1 1  bankruptcy  protection,  blaming  its  purchase  of  ^ 
A'lliedSignal  for  much  of  its  financial  problems.  ^ 

The  independence  of  Delphi  Automotive  Systems  was  also  a  'i 
result  in  part  of  the  trend  toward  a  sharper  focus  on  core  com-  ^( 
petencies.  Delphi,  the  number  one  global  manufacturer  of  auto-  Ji 
motive  parts,  was  officially  spun  off  from  General  Motors  in  ' 
1999.  Delphi  became  the  world's  largest  independent  automo-  ■ 
tive  supplier,  with  sales  of  $3 1 .4  billion  and  $  1 .2  billion  in  pre-  it 
tax  profits  in  1997.  Industry  speculation  regarding  Ford's  auto 
parts  manufacturing  division,  Visteon,  includes  a  possible  spin-  •t 
off  similar  to  Delphi's.  i 

As  motor  vehicle  manufacturers  increasingly  seek  to  supply  | 
o\  erseas  markets  with  vehicles  produced  in  those  markets.  Tier  I 
One  suppliers  follow  their  customers  into  tho.se  markets  by  estab-  ) 
lishing  new  production  facilities  or  entering  into  joint  ventures 
with  local  manufacturers.  Global  sales  by  the  world's  top  10  ■ 
automotive  parts  manufacturers  rose  to  $1 20  billion  in  1998,  up  5 
percent  from  their  level  in  1997  (see  Table  37-2).  In  1999,  the 
world's  number  one  supplier,  Delphi  Automotive  Systems,  t 
attempted  to  augment  its  overseas  sales  by  purchasing  several  i 
auto  parts  businesses  from  the  Korean  Daewoo  Group  and  buying 
a  stake  in  the  Tokyo-based  Akebono  Brake  Industry  Co.  Ltd.,  the  i  i 
number  one  supplier  of  wheel  brakes  to  Japanese  automakers.     i  t 

Globalization,  however,  is  not  limited  to  the  largest  automo-  ir 
tive  parts  firms:  Smaller  suppliers  also  are  looking  for  partners 
in  foreign  markets  to  expand  and  maintain  their  current  cus- 
tomer base.  In  some  cases,  to  defend  themselves  in  a  time  of^ln 
con.solidation,  smaller  companies  have  joined  the  acquisition 
drive,  while  some  large  conglomerates,  such  as  UT  Automotive, 
Cooper  Industries,  and  Tenneco.  have  left  the  competitive  auto- 
motive parts  business.  The  impact  of  the  Asian  financial  crisis  r 
on  Asian  auto  parts  suppliers  opened  opportunities  for  invest- ' 
ment  in  those  markets.  In  response,  some  Asian  automakers  j 
tightened  control  over  their  auto  parts  suppliers  to  prevent  for- 
eign intrusion  and  acquisition. 

In  the  past  decade,  motor  vehicle  manufacturers  began  requir-  U' 
ing  their  Tier  One  parts  manufacturers  to  become  systems  inte-  i 
grators:  suppliers  of  moduUxr  or  preassembled  units  that  can  be 
installed  in  a  vehicle  as  a  single  system  such  as  an  entire  fuel  sup- 
ply system.  In  Brazil.  Volkswagen  ( VW).  Daimler-Benz,  General  ' 
Motors  (GM),  and  Ford  are  experimenting  with  new  vehicle 
assembly  facilities  that  locate  some  suppliers  within  a  vehicle 
assembly  plant.  In  late  1996,  VW  pioneered  this  practice  with  the 
production  of  a  commercial  truck:  Eight  of  VW's  Tier  One  sup- 
pliers provide  modular  components  and  essentially  assemble  the 
vehicle.  This  practice  probably  will  become  more  prevalent  as 
motor  vehicle  manufacturers  begin  a  worldwide  consolidation  of 
platforms  that  will  be  common  to  several  vehicle  models. 

While  these  new  production  processes  have  enabled  vehicle 
manufacturers  to  save  time  and  money  in  product  development, 
they  have  forced  multinational  automotive  parts  manufacturers  to 
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TABLE  37-1: 

SBlectcd  Msraers  and  Acauisitions  in  thp  Antomntiuo  Parte  inriiict-m  iqqq  on#i  tooo 

Date 

Merger  or  Acquisition 

Value 

January  1998 

Dana  acquired  Eaton  Corp.'s  Axle  and  Brake 

$287  million 

-ebruary  1998 

Magna  International  acquired  majority  of  Steyr  Daimlor-Puch 

$275  million 

February  1998 

Lear  acquired  Delphi  Seating 

$250  million 

Vlarch  1998 

'             Federal-Mogul  acquired  T&N  PLC 

$2.4  billion 

Vlarch  1998 

Federal-Mogul  acquired  Fel-Pro  Inc. 

$720  million 

^pril  1998 

Dura  Automotive  Systems  Inc.  acquired  Trident  Automotive 

$87.5  million 

June  1998 

Dana  Corp.  merged  with  Echlin  Corp 

$4.2  billion 

)uly  1998 

Johnson  Controls  Inc.  acquired  Becker  Group 

$548  million 

luly  1998 

Valeo  SA  of  France  acquired  ITT  Electrical  Systems 

$1.7  billion 

August  1998 

Continental  AG  of  Germany  acquired  ITT  Brake  and  Chassis 

$1.9  billion 

\ugust  1998 

Federal-Mogul  acquired  Cooper  Automotive 

$1.9  billion 

Jay  1999 

Lear  acquired  UT  Automotive 

$2.3  billion 

Jiay  1999 

TRW  acquired  LucasVarity 

$6.5  billion 

yiay  1999 

Delphi  became  independent  of  GM 

\ugust  1999 

Delphi  was  to  acquire  several  auto  parts  businesses  from  Daewoo  Group 

$396  million 

Jovember  1999 

Delphi  purchases  Lucas  Diesel  Systems  from  TRW,  Inc. 

$871  million 

Potential  Deals 

Tenneco  plans  to  sell  its  automotive  parts  unit  for  $4  billion 

TRW  plans  to  sell  four  auto  businesses 

Dana  plans  to  sell  three  subsidiaries 

ource;  Compiled  by  the  U.S.  Department  of  Commerce  from  news  reports 


j\ainp  their  operations  to  focus  on  core  competencies.  In  prepa- 
iiion  for  the  production  of  global  vehicles,  leading  Tier  One  sup- 
liers  are  shedding  diverse  divisions  or  snapping  up  flmis  with 
(implementary  product  lines.  For  example,  megasuppliers  in  the 
j  eating  and  interiors  sector  emerged  when  the  U.S.  seat  maker 
I'hnson  Controls  Inc.  acquired  the  French  seat  supplier  Roth 
teres  SA  and  the  Canadian  giant  Magna  International  purchased 
I  ie  seat  manufacturer  Douglas  and  Lomason  Co.  The  braking  sys- 
'in  giant  Lucas-Varity  pic  was  established  through  a  $4.S  billion 
icrger  between  the  U.S. -based  Varity  Corp.  and  Lucas  Automo- 
\e  of  the  United  Kingdom.  In  1999  Lucas-Varity  was  purchased 
'  \  TRW  Inc.  for  $6.5  billion;  this  was  the  largest  supplier  acquisi- 
I  on  in  history.  After  its  purchase,  TRW  reorganized  into  two  main 
I  usiness  units:  TRW  Automotif e,  which  included  LucasVarity 
j  Jtomotive,  and  TRW  Aerospace  and  Information  Systems, 
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<arts  Suppliers  in  1998 

>.nillions  of  dollars) 


ank 

Company 

Sales 

:  1 

Delphi  Automotive  Systems 

26,421 

,  2 

Robert  Bosch  GmbH 

18,200 

3 

Visteon  Automotive  Systems 

17,800 

•4 

Denso  Corp. 

11,805 

'5 

Lear  Corp. 

9,100 

,!6 

Johnson  Controls  Inc. 

8,600 

■'7 

TRW  Inc. 

7,200 

is 

Dana  Corp. 

7,105 

*9 

Aisin  Seiki  Co.  Ltd. 

7,076 

110 

Valeo  SA 

6,696 

Total 

120,003 

[uurce:  CRA/Automotive  News,  June  21,  1999,  copyright  Crain  Communica- 
llns,  Inc.  All  rights  reserved. 


which  included  Lucas  Aerospace.  TRW  also  reported  that  it 
would  sell  four  units — LucasDiesel  Systems  Unit,  TRW  Engine 
Components,  TRW  Nelson  Stud  Welding,  and  LucasVarity 
Wiring — to  pare  debt  from  its  purchase.  The  world's  largest  sup- 
plier of  safety  systems  was  fonned  when  the  merger  between 
Sweden's  AutolivAB  and  Morton  International  Inc. 's  Automotive 
Safety  Products  operations  led  to  the  establishment  of  Autoliv  Inc. 
Another  company,  Tenneco  Inc.,  announced  plans  to  split  its  auto- 
motive and  packaging  businesses  into  two  independent  compa- 
nies, allowing  each  of  the  two  to  focus  on  core  competencies. 

Today  the  supplier's  role  does  not  end  at  pails  production 
but  has  expanded  into  areas  once  controlled  solely  by  motor  vehi- 
cle manufacturers.  For  example.  Ford  announced  in  fall  1998  that 
it  was  essentially  turning  its  transmission  plant  in  Batavia,  OH, 
over  to  ZF.  the  German  transmission  company.  Automakers  are 
focusing  on  their  primary  concern — assembling  cars — and  leav- 
ing the  production  of  components  to  suppliers  that  will  commit 
resources  and  capital  to  their  core  competencies.  In  addition  to 
producing  parts  for  vehicle  manufacturers.  Tier  One  suppliers 
increasingly  have  been  required  to  take  on  engineering,  manage- 
rial, and  financial  responsibilities.  Vehicle  manufacturers  increas- 
ingly are  relying  on  their  suppliers  for  design,  research  and 
development  expertise,  and  new  product  ideas.  This  trend  has 
resulted  in  significantly  shorter  product  de\elopment  cycles  for 
supplier-engineered  parts.  Some  automaker  engineers  are  wonied 
about  losing  quality  control  over  components  and  technological 
capabilities  or  sharing  among  outside  suppliers,  and  unions  are 
concerned  that  such  moves  will  affect  job  numbers  and  security. 
As  vehicle  manufacturers  cull  the  pool  of  suppliers  with  which 
they  deal  directly,  the  surviving  Tier  One  megasuppliers  have 
formed  their  own  strategic  partnerships  with  lower-tier  suppliers, 
managing  the  sourcing  of  parts  from  Tier  Two  and  Tier  Three  sup- 
pliers. Finally,  Tier  One  suppliers  now  are  required  to  finance 
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those  engineering  and  managerial  duties  while  complying  with 
vehicle  manut'acturers"  requirements  for  lower-priced  parts. 

As  the  evolution  of  the  automotive  parts  industry  into  a  com- 
munity of  world  suppliers  continues  into  the  twenty-first  cen- 
tury, the  ability  of  Tier  One  suppliers  to  adapt  to  these  major 
trends  will  determine  their  fate.  The  reduced  ranks  of  Tier  One 
suppliers  will  shrink  further.  Many  will  go  out  of  business,  be 
acquired,  or  channel  their  resources  into  other  business  ventures. 
The  survivors  will  be  divided  into  three  categories:  very  large, 
diversified  multinational  Tier  One  parts  manufacturers  with 
major  financial  resources;  smaller,  specialty  Tier  One  firms  with 
partners  in  strategic  global  markets;  and  lower-tier  suppliers. 

Domestic  Trends 

In  the  I99()s,  the  U.S.  automotive  parts  industry  restructured  itself 
in  an  effort  to  maintain  its  competitive  position  relative  to  its  main 
rival.  Japan.  The  ability  to  maintain  its  standing  as  a  worldwide 
leader  as  it  enters  the  twenty-first  century  will  depend  not  only  on 
its  ability  to  comply  with  the  specific  requirements  of  its  current 
customers — an  increased  foreign  presence,  finely  honed  core 
competencies,  and  the  assumption  of  traditional  functions  nor- 
mally handled  by  vehicle  manufacturers — but  also  on  its  ability  to 
deal  successfully  with  larger  domestic  and  international  factors. 

Electronic  Commerce.  The  automotive  parts  industry  is  not 
immune  to  the  increasing  role  of  E-commerce  in  the  market. 
According  to  industry  analysts,  an  annual  transaction  level  of  $9.8 
billion  was  expected  in  1999.  This  figure  includes  sales  over  the 
Automolive  Network  Exchange  (ANX).  Auto  parts  suppliers  are 
offering  consumers  aftermarket  replacement  and  accessory  parts 
directly  through  the  Internel.  The  Internet  represents  novel  meth- 
ods for  growth  in  the  global  marketing  and  distribution  of  prod- 
ucts. It  has  the  potential  to  reach  an  international  audience  of 
consumers  that  suppliers  might  never  reach  through  traditional 
methods.  The  automotive  industry  is  a  leader  in  just-in-time  deliv- 
ery. E-commerce  has  increased  just-in-time  peiformance  by 
allowing  better  and  faster  communications  between  automakers 
and  consumers  and  between  automakers  and  suppliers. 

A  private  network.  ANX,  linking  suppliers  and  automakers, 
was  launched  in  1998.  ANX  is  administered  by  the  original 
equipment  coalition,  the  Automotive  Industry  Action  Group,  and 
is  becoming  an  industry  standard  as  E-comnierce  takes  on  an 
increasingly  significant  role  in  automotive  pails  sales.  In  early 
1999,  General  Motors,  Ford,  and  DaimlerChiysler  encouraged 
suppliers  to  join  ANX.  By  late  1999,  GM  and  Ford  announced 
they  would  be  introducing  their  own  supplier  sites.  ANX  is 
designed  to  improve  communications  between  assemblers  and 
suppliers,  speed  order-to-delivery  time,  and  reduce  inventories. 
Many  smaller  suppliers  cannot  afford  to  join  the  network,  poten- 
tially leaving  them  out  of  the  loop. 

After  an  initial  attempt  to  establish  an  E-commerce  supplier 
network  in  1997.  Ford  Motor  Company  retooled  its  on-line 
network  in  mid- 1999.  Ford  is  hoping  to  inspire  suppliers  to  use 
E-commerce  for  nearly  all  purchasing  communications.  Ford 
already  has  1,600  suppliers  and  about  16,000  individuals  who 
have  subscribed  to  its  user  group  and  expects  the  number  of  users 

37-4    U.S.  Industry  &  Trade  Outlook  2000 


to  increase  to  100,000  or  even  200,000.  GM  also  plans  to  expeditej| 
car  manufacturing  and  reduce  costs  through  E-commerce.  In 
August  1999.  GM  formed  a  new  Internet  business  unit,  e-GM.  The 
new  unit  could  link  consumers,  dealers,  suppliers,  and  factories  m 
such  a  way  that  the  automaker  could  deliver  customized  cais  in, 
less  than  10  days.  GM  speculated  that  the  unit,  which  requires  lit-,; 
tie  capital  investment,  could  bring  in  about  $5  billion  in  revenue 
over  the  next  5  years. 

In  November  1999,  General  Motors  Corporation  and  Ford 
Motor  Company  announced  they  would  launch  new  business-to-, 
business  e-commerce  portals  for  their  respective  suppliers  in 
2000.  GM  plans  to  move  much  of  its  $87  billion  component  and,- 
materials  purchases  and  more  than  30,000  suppliers  to  its  portal. 
TradeXchange.  Likewise,  Ford  plans  to  conduct  much  of  its  $80, 
billion  purchases  from  more  than  30,000  suppliers  over  its  portal. 
AutoXchange.  Because  of  the  significance  of  the  automakers  in 
the  U.S.  economy  and  the  scale  of  the  operations,  the  announce 
ments  of  the  new  portals  mark  a  coming  of  age  of  e-commerce. 

GM  teamed  up  with  Commerce  One  to  create  TradeXchange./ 
GM  executives  estimate  that  the  site  could  be  handling  sales  of  as 
much  as  $500  billion  within  a  few  years,  and  they  expect  GM  to, 
do  100  percent  of  its  purchasing  around  the  world  through;; 
TradeXchange  by  2001 .  GM's  aggressive  push  to  develop  its  new:  I 
Internet  site  for  suppliers  is  expected  to  do  $50  billion  in  businessij 
through  the  portal  by  the  end  of  2000.  GM  has  been  encouraging;  1 
other  auto  makers  with  which  it  has  close  relations,  incliidingU 
Isuzu  Motor  Co.,  Suzuki  Motor  Co.,  Fuji  Heavy  Industries,  and,i[ 
Honda  Motor  Co..  to  join  the  network  and  increase  trading  vol- 
ume on  the  system.  GM  has  also  invited  Toyota  to  join  TradeX- 
change. 

Ford  joined  with  Oracle  to  create  a  joint  venture  to  develop 
AutoXchange.  The  new  portal  is  expected  to  result  in  signitlcantj, 
savings  on  procurement  and  inventory  and  a  shortening  of  thej 
product  cycles.  Ford  estimates  that  the  savings  as  a  result  of  the 
new  site  could  be  about  20  percent.  Ford  and  Oracle  hope  that 
other  automakers  will  join  in  AutoXchange  and  have  suggested 
that  AutoXchange  may  go  public.  The  site  is  expected  to  collectj 
fees  of  $1  billion  in  the  first  18  months  and  $5  billion  within  5,, 
years. 

Visteon  Automotive  Systems  has  started  selling  aftermarket 
electronics  equipment  directly  to  on-line  consumers  and  is  buy-, 
ing  parts  from  suppliers  on-line.  Visteon  planned  to  expand  its, 
on-line  sales  of  aftermarket  video  systems,  navigation  devices,j| 
and  CD  changers  in  1 999  and  may  expand  to  sell  parts  made  by  i 
other  companies.  One  of  the  goals  of  the  new  Internet  plan  is  to,j 
double  Visteon's  aftermarket  sales  by  2002.  The  electronic  j 
commerce  plan.  eVisteon.  is  also  being  developed  to  handle  on- 1 
line  auctions  of  supply  contracts.  In  a  trial  attempt,  1 7  suppliers,  | 
6  of  which  had  no  previous  business  with  Visteon  and  many  of 
which  were  new  to  the  automotive  industry,  bid  on  $  1 50  million 
in  supply  contracts  for  printed  circuit  boards. 

Despite  the  potential  benefits  of  on-line  services,  smaller 
suppliers  (those  with  less  than  $25  million  in  annual  sales)  are 
expressing  a  reluctance  to  enter  E-commerce  because  of  the 
costs  of  joining  networks  and  concerns  about  investing  in  tech- 
nology that  may  become  obsolete  as  the  process  develops  and 
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iiilitiiKikLMs  move  on  to  the  next  innovative  indiisliy  applieation 
i|  mtbrnialion  teehnology.  To  attrael  smaller  suppliers,  net- 
iMu  ks,  ineludini;  ANX,  are  designing  lower-eost  options.  Many 
^llppliers  eannot  or  do  not  want  to  eommit  limited  time  and 
iianpower  tor  such  initiatives  but  instead  plan  to  lake  a  wait- 
md-see  attitude  toward  siieh  new  business  teelmiques. 

H-eommerce  ean  assist  suppliers  by  improving  eommuniea- 
ions  with  their  eustomers.  whether  those  eustomers  are  automak- 
;rs.  repair  shops,  or  do-il-yourselt'ers.  It  reduees  the  paperwork 
leeded  for  requisitions,  helps  suppliers  eontrol  inventories  better 
ly  olTering  more  preeise  produetion  I'oreeasts,  and  provides  elee- 
ronie  payment  options.  It  is  last  beeoming  a  eritieal  f'aetor  that 
Aill  determine  the  eventual  suecess  or  failure  of  the  firms  eom- 
7eting  in  lliis  industry. 

Competitive  Pricinj».    A  ehief  domestie  faetor  affeeting  the 
growth  of  the  U.S.  parts  industry  has  been  LI.S.  motor  vehiele 
nanufaeturers"  eontinued  demand  tor  improved  quality  and 
lOwer  eosts.  This  issue  eontinues  to  be  a  long-term  eoneern  tor 
[j.S.  suppliers.  In  the  mid-IS)iS()s,  the  Big  Three  motor  vehiele 
linanufaeturers.  taeed  with  eompetition  in  their  own  market  tVom 
i.tate-of-the-ail  Japanese  vehiele  maiuifaeturers.  were  foreed  t(^ 
jevamp  their  operations  to  remain  eompetitive  and  demanded 
ower-priee,  higher-quality  parts  f  rom  their  suppliers.  As  a  result, 
npplying  high-quality,  eontinuously  improved  parts  with  falling 
trice  tags  has  become  an  industry  norm.  Sinee  1993.  productivity 
las  increased  slightly  more  than  2  percent  annually  and  product 
|uality  has  improved  measurably.  Despite  the  parts  industry's 
),ist  successes,  vehicle  assemblers  condnue  to  demand  significant 
list  cuts  from  their  suppliers.  Ford  sought  cost  cuts  averaging  3 
K'lcent  annually  through  1999.  and  DaimierChrysler  required  its 
j  "ler  One  suppliers  to  propose  money-saving  ideas  equal  to  5  per- 
cnt  of  their  sales  to  that  company.  In  1999.  Visteon  sought  to  cut 
,  lists  by  $4(){)  million  because  it  had  had  to  cut  prices  more  than 
0  percent  in  each  of  the  previous  2  years.  To  accomplish  its  goal, 
'/isteon  requested  its  suppliers  to  reduce  prices  10  percent  in 
ddition  to  other  price  reductions  already  agreed  on.  Although 
ligger  and  more  efficient  suppliers  with  low  unit  costs,  such  as 
'RW  and  Dana,  have  been  able  to  increase  their  profit  margins 
cspite  lower  prices,  many  smaller  suppliers  have  encountered 
uninishing  returns  as  each  additional  improvement  has  become 
lore  costly  and  technologically  more  difficult  to  achieve,  result- 
ig  in  lower  growth  in  profits. 

,  .'on.solidation.    The  consolidation  and  strategic  partnerships 
I  lat  improved  the  competitive  stance  of  many  U.S.  suppliers 
r  uring  the  industry's  restructuring  promise  to  play  a  key  role  in 
|ne  future  growth  of  the  industry.  As  a  result  of  restructuring, 
ach  of  the  U.S.  domestic  motor  vehicle  manufacturers  reduced 
l.s  pool  of  Tier  One  suppliers,  preferring  to  source  entire  sys- 
iins  from  a  single  supplier.  To  meet  those  demands,  suppliers 
pnsolidated  their  operations,  becoming  systems  integrators  by 
prming  strategic  partnerships  with  other  firms  or  by  shedding 

I unwanted  product  lines. 
I  The  independent  supplier  community  has  continued  to 
'ndergo  mergers,  acquisitions,  and  bankruptcies.  Between  1993 


and  I99(),  the  industry  giant  Dana  completed  24  purchases  or 
joint  ventures.  In  May  1999,  Lear  Corp.  acquired  United  Tech- 
nologies Automotive  and  TRW  Inc.  acquired  Lucas Varity.  In 
i99X,  Dana  announced  its  acquisition  of  Echlin  and  Johnson 
Controls  acquired  Becker  Group,  while  Deleo  Electronics  Corp. 
was  absorbed  by  Delphi  Automotive  Systems.  Even  U.S.  domes- 
tic assemblers"  in-house  parts  operations  underwent  change:  CJM 
ended  its  ownership  of  Delphi  in  May  1999,  creating  the  largest 
independent  parts  supplier.  Delphi  spent  i99X  in  preparations  lor 
its  spin-olT  from  (iM  by  selling  14  different  business  units  worth 
about  $6  billion  a  year  in  revenues  while  making  38  acquisitions, 
a  pace  Delphi  intends  to  continue.  Industry  speculation  continues 
over  what  Ford  will  do  with  Visteon.  now  the  number  three  global 
sup|-)lier  after  having  been  overtaken  by  Robert  Bosch  (imbH.  A 
spin-off  similar  to  that  involving  Delphi  has  not  been  ruled  out. 
The  actions  of  the  U.S.  domestic  make  vehicle  assemblers 
regarding  their  parts  divisions  will  sharpen  competition  in  an 
already  highly  competitive  supplier  community.  Delphi  and  Vis- 
teon will  have  to  compete  with  independent  suppliers  tor  con- 
tracts with  their  respective  tormer  parent  companies  and  hope  to 
increase  component  sales  to  other  customers. 

Technology.  Future  growth  for  U.S.  automotive  parts  firms 
will  continue  to  be  technology-driven  as  a  result  of  increasingly 
stringent  safety,  fuel  efficiency,  and  environmental  regulations  as 
well  as  increasing  demand  for  enhanced  passenger  comfoil  sys- 
tems. The  Clean  Air  Act  of  1990  has  been  the  major  catalyst  for 
this  change,  prompting  U.S.  suppliers  to  develop  new  technolo- 
gies to  produce  lightweight  body  materials  and  weight-saving 
mechanical  components.  In  recent  years.  U.S.  suppliers  have 
developed  composite  materials — a  mix  of  plastics  with  glass  and 
carbon  fibers  or  another  substrate — to  substitute  tor  metal  in 
vehicles,  while  new  heat-resistant  technologies  have  enabled  the 
automotive  industry  to  use  more  plastic  in  engine  blocks,  signifi- 
cantly lowering  an  engine's  weight. 

In-car  electronics,  which  have  risen  to  \  5  percent  of  total  con- 
tent from  nominal  levels  in  the  I95()s.  are  expected  to  rise  to  20 
percent  by  2010.  Electronic  systems  will  continue  to  control  more 
functions  in  vehicles,  which  thus  will  require  more  computer- 
based  teehnology.  As  a  result,  computer  software  and  hardware 
companies  will  be  more  involved  in  vehicle  production,  becom- 
ing major  suppliers  to  the  industry.  A  difficulty  is  that  the  com- 
puter teehnt)logy  development  cycle  is  measured  in  months, 
while  vehicle  development  and  production  take  years.  It  takes  2 
years  to  develop  a  new  car  or  truck:  the  vehicle  is  in  production 
for  about  years  and  is  designed  to  last  10  years.  Suppliers  have 
to  develop  technology  that  reconciles  computer  technology 
development  time  with  the  time  needed  for  automotive  de\elop- 
ment  and  usage. 

The  development  of  new  technology  is  also  a  key  factor  in  the 
Clinton  administration's  Partnership  for  a  New  Generation  of 
Vehicles  (PNGV).  The  long-tenn  goal  of  PNGV  is  to  develop 
technologies  for  a  new  generation  of  affordable  midsize  passen- 
ger cars  that  will  get  80  miles  per  gallon.  Currently,  more  than  300 
U.S.  suppliers  are  involved  in  this  historic  industry-government 
partnership,  which  includes  the  development  of  new  power  plant. 
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drive  train,  and  chassis  technologies.  With  safety,  noise  absorp- 
tion, exhaust-cleaning,  and  passenger  ergonoinic  systems  adding 
about  440  pounds  of  indispensable  weight  to  a  vehicle,  continued 
improvement  of  the  technology  in  those  areas  will  become  an 
even  more  critical  factor  in  vehicle  weight  reduction  as  traditional 
options  dwindle.  Steelmakers  have  been  developing  the  ultralight 
steel  auto  body,  or  body-in-white,  which  weighs  about  25  percent 
less  than  traditional  bodies  and  costs  less  to  make  than  do  bodies 
made  from  traditional  materials  and  composites.  They  hope  that 
this  development  will  allow  them  to  become  more  involved  in  the 
PNGV  program. 

Several  automakers  revealed  vehicles  utilizing  fuel-cell  tech- 
nology in  1999  and  announced  release  dates  within  the  next 
decade.  In  2004,  California's  zero-emission  vehicle  law  will 
take  effect,  calling  for  10  percent  of  an  automaker's  vehicles 
sold  in  that  state  to  be  zero-emission  vehicles.  Automakers  hope 
that  fuel-cell-powered  vehicles  will  satisfy  this  new  requirement 
and  increasing  worldwide  environmental  demands,  but  many 
technological  and  cost  hurdles  must  be  overcome  before  they  are 
feasible  alternatives  to  combustion  engine  vehicles.  Industry 
analysts  predict  that  automotive  fuel-cell  use  will  advance 
rapidly  after  200.'i  and  that  fuel-cell  annual  volumes  will  hit  the 
million-unit  level  by  around  2010.  This  new  technology  will 
open  several  opportunities  for  suppliers.  Since  fuel  cells  add  a 
lot  of  weight,  there  will  be  increased  demand  \'or  lightweight 
materials.  Fuel-cell  technology  will  replace  or  eliminate  many 
internal  combustion  components. 

Because  the  development  of  fuel-cell  vehicles  is  still  not  cost- 
effective,  the  technology  is  in  its  infancy,  and  the  infrastructure 
is  not  in  place,  many  vehicle  manufacturers  have  been  develop- 
ing alternative  fuel  vehicles  and  hybrid  vehicles,  which  combine 
a  gasoline  combustion  engine  with  an  electric-battery  motor.  For 
example,  CM  offered  the  first  all-electric  vehicle,  the  EV-1.  m 
1997.  As  for  hybrid  vehicles,  Honda  announced  that  it  would 
release  the  Insight  to  U.S.,  European,  and  Japanese  markets  in 
fall  1999.  Toyota's  mass-produced  hybrid  vehicle  Prius,  of 
which  Toyota  has  already  sold  2X,000  units  in  .lapan,  will  be  sold 
in  America  beginning  in  June  2000.  Ford.  GM,  and  Daimler- 
Chrysler  expect  to  deliver  hybrid  vehicles  to  the  U.S.  govern- 
ment as  part  of  contracts  approved  before  the  creation  of  PNGV. 
U.S.  domestic  make  assemblers  are  trailing  Japanese  makers  in 
bringing  hybrid  vehicles  to  the  U.S.  market.  GM  hopes  to  have 
one  ready  by  2001.  and  Ford  is  shooting  for  2003. 

Production  Issues.  The  domestic  make  vehicle  as.semblers' 
contracts  with  the  United  Auto  Workers  (UAW)  Union  expired 
on  September  14,  1999.  In  addition  to  traditional  demands  con- 
cerning wages  and  safety,  the  UAW  was  concerned  about  job 
security  and  union  membership.  The  tendency  of  vehicle 
assemblers  to  outsource  component  work  and  the  spin-off  of 
internal  parts  units  concern  the  union.  Workers'  protests  against 
the  outsourcing  of  work  formerly  done  in-house  resulted  in  a 
strike  in  March  1996  at  GM's  Delphi  brake  plants  in  Dayton, 
OH.  UAW  leaders  opposed  the  separation  of  Delphi  from  GM 
and  oppose  separating  Visteon  from  Ford  because  of  concerns 
about  workers'  job  security.  This  situation  has  caused  difTicul- 
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ties  in  the  negotiations  between  UAW  and  automakers.  GM| 
spun  off  Delphi  early  in  1999,  but  Ford  still  retains  ownershipl 
of  Visteon.  The  U.AW  and  GM  and  Delphi  reached  an  agree-l 
ment  late  September  1999.  As  part  of  the  agreement,  Delphi! 
will  give  union  members  the  same  wages  and  benefits  received' 
by  GM  employees  covered  by  the  GM  agreement,  and  if  there 
are  layoffs  at  Delphi,  employees  will  be  eligible  to  return  to  GM 
as  jobs  become  available.  In  the  case  of  Ford,  the  situation  was 
more  difficult  because  of  Ford's  plans  for  Visteon. 

One  of  the  points  of  contention  between  the  UAW  and  auto-  i 
motive  assemblers  is  the  development  of  a  modular  assembly, 
where  preassembled  modules  are  constructed  at  suppliers'  facil- 
ities and  combined  into  a  vehicle  by  automakers.  This  process  j 
allows  automakers  to  cut  costs  and  increase  profits.  The  UAW 
is  concerned  that  this  is  an  attempt  to  outsource  work  and  cut 
union  jobs.  Vehicle  assemblers  setting  up  shop  in  Brazil  are 
experimenting  with  modular  assembly  and  are  having  suppliers 
locate  near,  if  not  inside,  the  automotive  plant. 


Foreign  Competition.    Foreign  competition  in  the  U.S.  market' 
will  continue  to  challenge  American  automotive  parts  producers  i 
as  they  attempt  to  comply  with  the  worldwide  sourcing  strategiesiji5:Mii 
of  vehicle  manufacturers.  Foreign,  mainly  Japanese,  competition ii  im 
in  the  U.S.  market  was  a  major  catalyst  for  the  industry's  restruc-i  |  .j! 
turing,  and  U.S.  suppliers  increasingly  have  been  challenged  by,|(.i;nc 
imports  and  U.S. -based  foreign-affiliated  automotive  parts  man-il  ini 
ufacturers.  Since  1992,  U.S.  imports  of  automotive  parts  have,i| 
grown  an  average  of  8.7  percent  annually,  resulting  in  impoil 
penetration  levels  just  above  19  percent.  Parts  imports  from'^ 
Japan,  which  have  increased  to  supply  the  growing  number  ofg 
U.S. -produced  Japanese  vehicles,  have  accounted  for  the  Uu-gest>j 
percentage  of  the  U.S.  deficit  in  automotive  parts  trade  since  the 
mid-1980s.  In  response,  the  United  States  and  Japan  negotiated  ai| 
U.S.-Japan  Framework  Agreement  in  1995,  which  is  set  to} 
expire  in  December  2000.  As  a  result  of  the  agreement,  importsi 
from  Japan  fell  19  percent  and  U.S.  exports  to  Japan  rose  26  per- 
cent between  1995  and  1998,  resulting  in  a  25  percent  decrease  in"! 
the  parts  deficit  with  Japan  for  that  period.  However,  annualized 
data  for  1 999  reveal  that  these  trends  appear  to  be  reversing  as  a 
result  of  a  good  U.S.  economy  and  the  Japanese  financial  crisis.'; 
U.S.  automotive  parts  imports  from  Japan  were  up  7.0  percent^ 
and  U.S.  exports  to  Japan  were  down  18.8  percent,  resulfing  in  aj 
1 1 .6  percent  increase  in  the  deficit  for  the  January-October  1999« 
period  compared  with  the  same  period  in  1998  (see  Figure  37-1).^ 
The  share  of  U.S.  production  held  by  foreign-affiliated,  U.S.-j^ 
based  parts  producers  continues  to  increase.  Leading  Japanese  j 
suppliers,  facing  demands  for  drastic  price  cuts  from  Japanese  t 
vehicle  manufacturers  intent  on  lowering  production  costs,  ai^e 


«!lry 


'Juct 


breaking  away  from  their  keiretsii  relations  with  vehicle  compa-r^kj, 
nies  and  turning  to  foreign  vehicle  manufacturers,  including  the|[^  ' 
traditional  U.S.  domestic  make  vehicle  as,semblers,  for  business. 
While  the  vast  majority  of  foreign  investment  in  U.S.  parts  pro-  i 
ducers  is  Japanese,  European  firms  also  have  increased  their  i 
investments  as  they  have  followed  BMW  and  Mercede.s-Benz  i 
into  the  U.S.  market.  High  domestic  manufacturing  and  labor  .> 
costs  forced  many  German  automotive  parts  manufacturers  to 
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!  est  in  plants  outside  Germany.  However,  east  European  mar- 
cls.  including  Poland  and  the  Czech  Republic,  are  proving  to  be 
i  jcy  as  manufacturing  costs  there  have  increased  considerably, 
i  n  ing  German  manufacturers  out  of  eastern  Europe  and  toward 
k"  United  States.  The  trend  among  German  manufacturers  is 
)ward  expansion,  cooperation,  or  a  buyout  in  the  United  States 
Uher  than  investing  in  new  facilities. 

Finally,  intense  foreign  competition  will  pose  challenges  to 
'  S.  automotive  parts  manufacturers  that  are  attempting  to  capi- 
ili/e  on  growth  opportunities  in  key  emerging  markets.  The  Jap- 
iL'se  automotive  industry  is  finnly  entrenched  in  Asian  markets, 
hile  the  European  industi^  is  eyeing  key  east  European  coun- 


tries. The  U.S.  industry  can  expect  to  sec  the  Japanese  and  Euro- 
peans work  hard  to  win  more  of  the  Mexican  market,  while  recent 
.lapanese  and  European  plans  for  investment  in  the  Brazilian  auto- 
motive industry  should  heat  up  competition  in  Latin  America. 

PROJECTIONS  OF  INDUSTRY  TRADE 
GROWTH  FOR  THE  NEXT  1  AND  5  YEARS 

The  U.S.  automotive  parts  industry  historically  has  played  a 
vital  role  in  the  U.S.  economy,  in  1996,  industry  shipments 
accounted  for  almost  4.1  percent  of  total  U.S.  manufacturing 
shipments  and  the  69 !,()()()  jobs  provided  by  the  industry 
accounted  for  3.7  percent  of  total  manulacturing  employment. 
Among  the  lop  50  global  automotive  parts  suppliers,  22  arc 
headquartered  in  the  United  States.  Those  22  U.S.  companies 
accounted  for  39  percent  of  the  top  50  companies"  worldwide 
sales  in  1998.  In  addition,  this  industry  is  one  of  the  largest  U.S. 
export  industries,  accounting  for  6.9  percent  of  total  U.S.  mer- 
chandise exports  in  I99S  and  7.5  percent  of  total  U.S.  merchan- 
dise exports  in  the  January-June  1999  period. 

In  1998,  industry  shipments  totaled  an  estimated  record  $188 
billion  in  current  dollars,  an  8.7  percent  increase  over  1997  (see 
Table  37-3).  North  American  sales  by  the  top  50  U.S.  automo- 
tive parts  suppliers  totaled  $116  billion,  down  1  percent  from 
1997  (see  Table  37-4).  Although  sales  by  the  top  50  may  have 
dipped  slightly  in  1998  industry  shipments  increased  to  an  esti- 
mated $204  billion  in  1999  and  are  expected  to  grow  to  $214 
billion  in  the  year  2000  (.see  Table  37-3).  Dramatic  growth  in 
U.S.  vehicle  sales  in  1999  resulted  in  growth  in  production.  U.S. 
light  vehicle  production  in  1999  exceeded  12.6  million  units  for 
the  first  time,  up  9  percent  over  the  1998  level  of  1 1.6  million 
units.  Despite  the  inevitable  eventual  slowing  of  the  U.S.  econ- 
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nillions  of  dollars  except  as  noted) 


Percent  Change 

1992         1993         1994         1995         1996       1997'        1998'        1999'       2000^      97-98    98-99    99-00  96-00" 


dustry  data 

ilue  of  shipments^ 
ilue  of  shipments  (1992$) 
•tal  employment  (thousands) 
"Oduction  workers  (thousands) 
/erage  hourly  earnings  ($) 
apital  expenditures 

'oduct  data 

■  ilue  of  shipments^ 
ilue  of  shipments  (1992$) 

■ade  data 

lue  of  imports 
lue  of  exports 


105,841 

119,678 

138,982 

147,773 

152,134 

173,100 

188,100 

203,800 

105,841 

119,264 

137,842 

145,124 

148,775 

170,800 

185,600 

200,700 

609 

633 

679 

706 

691 

482 

506 

548 

566 

558 

15.84 

16.22 

16.57 

17.05 

17.05 

4,585 

5,308 

6,010 

7,824 

7,572 

104,109 

118,293 

134,462 

143,859 

148,201 

167,600 

181,700 

196,600 

104,109 

117,882 

133,371 

141,294 

144,954 

163,200 

176,300 

190,000 

20,407 

22,657 

26,465 

27,948 

29,892 

32,044 

34,486 

37,700 

22,262 

25,889 

27,725 

29,471 

30,411 

35,214 

35,363 

36,700 

214,200 
210,900 


8.3 
8.1 


5.1 
5.1 


8.9 
9.1 


206,400 
199,100 

39,500 
38,700 


8.4 
8.0 


7.6 
0.4 


8.2 
7.8 


9.3 
3.8 


5.0 
4.8 


4.8 
5.4 


8  6 

8.3 

7.2 
6.2 


istimate  except  imports  and  exports. 

'istlmate. 

lorecast. 

"ompound  annual  rate. 

'«or  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
iturce:  U.S.  Department  of  Commerce:  Bureau  of  the  Census:  International  Trade  Administration. 
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TABLE  37-4:  North  American  Original  Equipment 
Sales  of  Top  50  Suppliers  in  1998 

(millions  of  dollars) 


Rank 

Company 

Sales 

1 

Delphi  Automotive  Systems 

20,635 

2 

Visteon  Automotive  Systems 

14,489 

3 

Johnson  Controls,  Inc. 

5,590 

4 

Dana  Corp. 

5,542 

5 

Lear  Corp. 

5,369 

6 

Magna  International  Inc. 

3,780 

7 

TRW  Inc. 

3,528 

8 

Robert  Bosch  Corp. 

3,458 

9 

Denso  International  America  Inc. 

3,000 

10 

Eaton  Corp 

2,380 

11 

Cummins  Engine  Co. 

2,344 

12 

Yazaki  North  America  Inc. 

2,216 

13 

Meritor  Automotive  Inc. 

2,149 

14 

American  Axle  and  Manufacturing  Inc. 

2,002 

15 

1  IT  Aiitnmnti\/p  Inr 

1,939 

16 

Budd  Co. 

1,920 

17 

Textron  Automotive  Co. 

1,827 

18 

Tower  Automotive  Inc. 

1,752 

19 

LucasVarity  Automotive 

1,739 

20 

New  Venture  Gear  Inc. 

1,485 

21-50 

Other 

28,733 

Source;  Extracted  from  CRA/Automotive  News  '99  Market  Data  Book,  May 
1999,  copyright  Crain  Communications,  Inc.  All  rights  reserved. 


omy.  vehicle  pn)dLiclion  capacity  continues  to  increase  and  is 
expected  to  be  about  13.5  million  units  in  2()()().  according  to 
Ward's  Aulonioiivt'  Rcptn  ls.  This  productit)n  increase  resulted  in 
increased  OE  market  and  aftermarket  demand,  especially  in  the 
growing  light  truck  share  of  the  market.  A  2  to  ?<  percent  annual 
growth  rate  in  sales  of  ailermarket  parts  should  sustain  the 
domestic  supplier  industry  over  the  ne.xt  tew  years. 

During  the  industry's  restructuring  in  the  late  1980s  and 
early  lyyOs.  foreign  trade  became  an  important  issue  for  U.S. 
automotive  parts  suppliers.  Not  only  was  the  influx  of  imports  a 
catalyst  in  the  industry's  restructuring,  exports  accounted  for 
about  20  percent  of  total  product  shipments  in  1998  (see  Table 
37-3).  Even  with  continued  growth  in  exports,  the  United  States 
has  posted  a  deficit  in  automotive  parts  since  the  early  198()s. 
While  attempts  have  been  made  to  reduce  the  deficit,  the  Asian 
and  South  American  financial  crises  in  1998  and  1999  resulted 
in  a  substantial  increase  in  the  automotive  parts  trade  deficit. 
The  $7.5  billion  deficit  in  1998  was  up  85  percent  from  the 
1997  figure  of  $4.1  billion.  A  56.2  percent  increase  over 
the  1998  deficit  rate  was  predicted  for  1999.  Based  on  Janu- 
ary-October data,  much  of  this  deficit  was  a  result  of  dramati- 
cally increa.sed  imports,  up  nearly  13  percent  from  1998,  and  a 
smaller  increase  in  exports,  up  only  7  percent  from  1998. 

In  1998,  U.S.  exports  of  automotive  parts  totaled  nearly  $47 
billion,  an  increaseof  only  0.4  percent  from  1997  (see  Table  37-5). 
The  majority  of  those  exports  were  shipped  to  traditional  U.S. 
automotive  markets,  with  over  74  percent  going  to  the  North 
American  Free  Trade  Agreement  ( NAFTA )  partners  Canada  and 
Mexico.  The  European  Union  (EU)  accounted  for9.5  percent,  and 
.lapan  for  under  5  percent.  The  U.S.  automotive  pails  industry  con- 
tinued to  penetrate  key  Asian  and  Latin  American  markets.  The 


year  1997  was  a  banner  year  for  U.S.  automotive  parts  exports  toji 
Asian  and  Latin  American  markets.  Between  1992  and  1997,  U.S.i*" 
exports  to  Japan  grew  1 23  percent  and  shipments  to  the  members  1 
of  the  Association  of  Southeast  Asian  Nations  (ASEAN) 
increased  145  percent.  The  Asian  financial  crisis  negatively, 
affected  U.S.  exports  to  that  region  in  1998,  which  declined  1.5. 
percent  to  Japan  and  42  percent  to  ASEAN  countries  comparedjurt 
with  1997.  This  decline  was  showing  signs  of  reversal  in  ASEAN 
trade  for  1999,  which  was  up  18  percent  in  the  January-October 
period  compared  with  January-October  1998  exports.  Unfoilu 
nately.  this  was  not  the  case  for  sales  to  Japan,  which  continued  to 
decline,  down  14  percent  compared  with  the  January-October 
period  in  1998.  U.S.  exports  to  Brazil  also  experienced  a  substan 
tial  increase  after  1992,  up  536  percent  by  1 998.  Brazilian  policies 
and  a  financial  crisis  there  threatened  to  reduce  exports  in  1999  by 
about  5 1  percent  compared  with  1 998.  Because  of  the  financial 
crises  and  recovery  efforts,  there  will  be  slow  growth  in  the  expor- 
tation of  automotive  parts.  Total  U.S.  automotive  parts  exports  are 
expected  to  reach  $50  billion  in  1999  and  $53  billion  in  2000.  By 
2004,  exports  should  be  near  $59  billion.  Much  of  this  growth  will^f"" 
occur  because  of  accelerating  European  light  vehicle  production 
and  sustained  growth  in  vehicle  output  in  rapidly  developing 
countries  such  as  Mexico.  China,  and  Brazil.  Demand  for  after- 
market  parts  should  rise  because  of  the  increasing  popularity  of 
light  vehicles  in  the  rapidly  growing  markets  in  Asia  and  Latirb 
America. 

U.S.  imports  of  automotive  parts  totaled  $54.4  billion  in 
1998.  up  7.2  percent  from  1997  (see  Table  37-5).  The  NAFTA' 
countries  were  the  source  of  the  majority  (53.7  percent)  of  those, 
imports,  with  Mexico  experiencing  a  133  percent  increase  ir_^f 
exports  to  the  United  States  after  1992.  Shipments  from  Japar.^ 
accounted  for  almost  22  percent  of  U.S.  automotive  parte 
imports.  Other  foreign  suppliers  have  had  increased  penetratiorl 
of  the  U.S.  market  since  1992,  with  imports  from  ASEAN 
countries  and  Brazil  up  82  percent  and  121  percent,  respec-i 
tively.  U.S.  imports  of  automotive  parts  should  continue  tC 
grow  slowly,  reaching  an  estimated  $61  billion  in  1999  and  $6? 
billion  in  the  year  2000.  In  2004.  imports  are  expected  to  reacl" 
$74  billion. 
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The  emerging  markets  in  Asia  and  Latin  America  were  depressed  icai 
by  financial  crises,  while  Japan  faced  its  own  financial  crisis -j  iHiinr 
Forecasts  of  flat  vehicle  sales  in  western  Europe,  like  those  in  thei> 
United  States,  failed  to  materialize  in  1998.  Instead,  vehicle  sales,  ^ 
in  western  Europe  increased  6.8  percent  and  tho.se  in  eastemj am i 
Europe  stayed  on  course  despite  financial  and  political  problems^  v^FT; 
in  Russia.  Despite  some  reluctance  to  invest  in  uncertain  markets.!  n 
LI.S.  automotive  parts  suppliers  continue  to  explore  and  invest  irr 
opportunities  in  other  parts  of  the  world,  especially  in  key  Latirji 
American  and  Asian  countries.  Financial  problems  have  driverj  , 
many  Asian  companies  to  foreign  companies  for  assistance,  ere-' 
ating  opportunities  for  joint  ventures,  mergers,  and  acquisitions 
Some  Asian  vehicle  manufacturers  and  governments  concerned 
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TABLE  37-5:    U.S.  Trade  Patterns  in  Automotive  Parts  and  Accessories 

(millions  of  dollars) 


Exports' 

Imports^ 

Share  of  1998 

Share  of  1998 

Region 

1998 

1997 

Total,  % 

Region 

1998 

1997 

Total,  % 

World 

46,807 

46,643 

100 

World 

54,354 

50,720 

100 

Asia  and  the  Pacific 

Asia  and  the  Pacific 

Select  ASEAN' 

360 

623 

0.77 

Select  ASEAN ' 

1,260 

1,251 

2  32 

Totsl  Chinese  Economic  Ar63 

1  1/1 
1  .  1  ^ 

Total  Chinese  Economic  Area 

2,023 

1,691 

3,72 

Select  Other  Asia  and  the  Pacific 

Select  Other  Asia  and  tlie  Pacific 

Australia 

590 

652 

1.26 

Australia 

179 

149 

0.33 

India 

42 

44 

0.09 

India 

162 

134 

0.30 

Japan 

2,139 

2,312 

4.57 

Japan 

11,876 

11,830 

21.85 

South  Korea 

364 

661 

0.78 

South  Korea 

762 

657 

1.40 

Europe 

Europe 

Total  European  Union' 

4,434 

4,121 

9.47 

Total  European  Union" 

6,737 

5,877 

12.39 

Select  eastern  Europe 

Select  eastern  Europe 

Hungary 

53 

54 

0.11 

Hungary 

120 

111 

0.22 

Poland 

20 

12 

0.04 

Poland 

19 

14 

0.03 

Russia 

28 

66 

0.06 

Russia 

4 

6 

0.01 

iVVestern  Hemisphere 

Western  Hemisphere 

'  Total  Andean  Community'' 

778 

970 

1.66 

Total  Andean  Community'^ 

194 

168 

0.36 

Mdl  IvJ c n k^kjo u n 

1  472 

3.  1  *4 

loiai  ivic n v., Wo u n 

1  TJQ 
1 ,0  00 

1  TQQ 
1  ,ZOO 

ilal  Central  America' 

191 

173 

0.41 

Total  Central  America' 

28 

25 

0.05 

Total  NAFTA 

34,799 

33,969 

74.35 

Total  NAFTA 

29,192 

27,139 

53.71 

Ml  others 

969 

998 

2.07 

All  others 

422 

355 

0.78 

Five  Countries 

Top  Five  Countries 

~anada 

25,298 

24,387 

54.05 

Canada 

14,712 

13,825 

27.07 

Vlexico 

9,502 

9,582 

20.30 

Mexico 

14,480 

13,314 

2664 

Japan 

2,139 

2,312 

4.57 

Japan 

11,876 

11,830 

21.85 

'  '-.uia 

1,086 

757 

2.32 

Germany 

3,109 

2,616 

5.72 

'lany 

1,019 

1,006 

2.18 

Brazil 

1,240 

1,223 

2.28 

Total  exports,  f.a.s. 

General  imports,  customs  value. 
'  The  selected  ASEAN  countries  include  Brunei,  Indonesia,  Malaysia,  Philippines,  Singapore,  Thailand,  and  Vietnam. 

Tlie  European  Uniongncludes  Austria,  Belgium,  Denmark,  Finland,  France,  Germany,  Greece,  Ireland,  Italy,  Luxembourg,  the  Netherlands,  Portugal,  Spam, 
.iweclen,  and  the  United  Kingdom. 

The  Andean  Community  includes  Bolivia,  Colombia,  Ecuador,  Peru,  and  Venezuela, 
i  The  MERCOSUR  countries  are  Argentina,  Brazil,  Paraguay,  and  Uruguay. 

Central  America  includes  Costa  Rica,  El  Salvador,  Guatemala,  Honduras,  and  Panama. 

jource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


hout  foreign  acquisitions  tightened  control  over  key  parts  maiv:- 
,  rs.  Although  short-term  growth  has  been  affected  severely,  most 
j  .nalysts  agree  that  Asia  will  continue  to  be  one  of  the  world's 
J  astest-growing  markets  over  the  next  decade.  Already  there  are 

ndications  of  a  turnaround  in  several  Asian  countries,  and  U.S. 

utomotive  parts  exports  to  ASEAN  countries.  China,  and  South 
i  Corea  rose  in  1999. 

ij    U.S.  suppliers"  export  efforts  have  been  supplemented  by 

i  scent  trade  agreements  and  other  U.S.  government  initiatives. 

i  JAFTA,  the  Uruguay  Round  of  the  General  Agreement  on  Tar- 
and  Trade,  and  the  U.S. -Japan  Automotive  Framework 

j  Agreement  were  negotiated  in  the  early  and  middle  1990s  to 
facilitate  trade  and  investment  with  and  access  to  these  major 
nd  emerging  markets.  New  initiatives,  including  the  Global 
Automotive  Standards  Agreement  under  the  auspices  of  the 
'ran.satlantic  Business  Dialogue  and  the  Asia-Pacific  Economic 
Cooperation  (APEC)  Early  Voluntary  Sector  Liberalization  dis- 


cussions in  the  automotive  sector,  may  offer  further  opportuni- 
ties for  increased  trade  and  investment. 

Asia 

Many  Asian  markets  have  favorable  long-tenn  potential,  espe- 
cially the  nine  members  of  ASEAN  (Brunei  or  Oarussalam, 
hidonesia,  Malaysia,  Philippines,  Singapore,  Thailand,  Laos, 
Cambodia,  Myanmar,  and  Vietnam).  China,  and  South  Korea. 
Despite  the  Asian  financial  crisis,  which  negatively  affected 
short-term  prospects  for  that  region's  automotive  markets,  the 
ASEAN  region  remains  the  most  promising  for  U.S.  automotive 
parts  firms  over  the  next  decade,  hi  the  early  199()s,  the  Big 
Three  vehicle  manufacturers  began  assembling  in  that  region,  as 
did  several  leading  U.S.  suppliers,  including  Dana  Corp.,  Lear 
Coip.,  and  Delphi.  Between  1992  and  1997,  exports  of  U.S. 
automotive  parts  to  ASEAN  members  more  than  doubled.  How- 
ever, in  1998,  exports  were  reduced  nearly  to  1993  rates.  Early 
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data  for  January-October  1999  reveal  an  increase  of  18  percent 
compared  with  the  previous  year,  indicating  a  potential  recovery. 

U.S.  automotive  piirts  manufacturers'  investment  in  and 
exports  to  the  region  are  expected  to  expand  as  those  companies 
try  to  take  advantage  of  the  potential  of  the  ASEAN  members  to 
become  the  hub  of  Asian  automotive  manufacturing.  This  specu- 
lation is  based  on  industry  forecasts  that  Thai  and  Indonesian 
vehicle  production  capacity  will  reach  1  million  and  600,000 
units,  respectively,  by  the  year  2000.  Those  forecasts  have  been 
pushed  out  to  between  2002  and  2004  for  Thailand  and  even  later 
for  Indonesia.  Thailand,  refen^ed  to  as  "Motown  East"  because  of 
its  large  and  mature  automotive  industry,  peaked  at  589,126  units 
in  1996.  After  that  year,  most  vehicle  and  parts  manufacturers 
slashed  production  in  Thailand.  The  ASEAN  region  will  continue 
to  be  the  Asian  base  for  manufacturers  that  plan  to  export  com- 
ponents and  finished  vehicles  in  significant  quantities  to  the  rest 
of  Asia  and  other  markets.  Long-term  opportunities,  however, 
will  not  be  realized  easily,  largely  because  ASEAN  markets  are 
proving  difficult  to  penetrate  as  a  result  of  Japan's  virtual  monop- 
oly in  the  automotive  sector,  prohibitively  high  tariffs,  stringent 
investment  restrictions,  and  low  annual  per  capita  income.  For- 
eign market  penetration  is  especially  difficult  in  Indonesia  and 
Malaysia,  which  have  automotive  programs  that  discriminate 
against  foreign  vehicles  and  parts.  However,  Indt)nesia's  national 
car  program  was  abolished  as  a  result  of  the  International  Mone- 
tary Fund  (IMF)  bailout  package.  As  a  result.  U.S.  automotive 
producers'  interest  in  Indonesia  may  be  revitalized.  Much  will 
depend  on  Indonesia's  adherence  to  its  agreements  with  the  IMF 
and  the  time  it  takes  that  country's  economy  to  recover.  The  eth- 
nic violence  in  Timor  also  threatened  to  stall  the  counti  \ 's  eco- 
nomic recovery  and  scare  away  potential  investors.  The  APEC 
Early  Voluntary  Sector  Liberalization  automotive  dialogue,  of 
which  ASEAN  members  are  a  part,  may  lead  to  further  liberal- 
ization in  access  to  those  markets. 

China,  while  somewhat  insulated  by  a  currency  thai  is  not 
fully  convertible,  was  not  immune  to  the  effects  of  the  Asian 
financial  crisis  and  took  the  opportunity  to  reform  its  banking 
system,  restructure  loss-making  state  enterprises,  and  stream- 
line bureaucracy.  The  Chinese  market  combines  a  high  rate  of 
economic  growth  with  one  of  the  lowest  vehicle  density  rates,  a 
meager  nine  vehicles  per  1 ,000  people.  With  plans  to  expand  its 
vehicle  product  capacity  to  .i  million  vehicles  by  2{)()(),  China 
has  the  potential  to  become  one  of  the  world's  largest  vehicle 
markets.  U.S.  exports  of  automotive  parts  have  been  limited  by 
20  to  30  percent  tariff  rates  and  restrictive  local  content  require- 
ments. The  U.S.  acceptance  of  China's  accession  into  the  World 
Trade  Organization  in  1999  shows  promise  of  opening  a  win- 
dow of  opportunity  for  the  automotive  industry,  especially  auto 
parts  suppliers.  China  agreed  to  reduce  tariffs  on  automobile 
parts  to  an  average  of  10  percent  and  tariffs  on  automobiles  to 
25  percent  by  2006.  China  also  agreed  to  phase  out  quotas  on 
automobile  imports  and  to  eliminate  local  content  require- 
ments. In  1997,  U.S.  exports  to  China  increased  139  percent 
over  the  1996  level  to  reach  $31  I  million  but  fell  nearly  to  the 
1996  level  with  $132  million  in  1998.  The  first  10  months  of 
1999  showed  promise  with  an  increase  of  77  percent  over  the 
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same  period  in  1998.  reaching  $191  million.  GM's  $1 .57  billion 
joint  venture  with  Shanghai  Automotive  Industry  Corporation 
began  full  production  in  1999  and  should  generate  an  estimated 
$1  billion  in  U.S.  exports  over  the  next  5  years. 

After  1 7  years  of  nonstop  growth.  South  Korea's  automotive 
industry  slumped  with  the  bankruptcy  of  its  third  largest  vehicle 
producer.  Kia.  and  the  financial  problems  of  its  largest  automo- 
tive parts  maker.  Mando  Machinery.  Kia  was  saved  from  bank- 
ruptcy by  the  government  and  sold  to  Hyundai.  Mando 
Machinery  was  mostly  taken  over  by  foreign  automotive  parts 
manufacturing  coiporations.  Additionally,  Daewoo,  South 
Korea's  second  largest  automaker,  took  over  Ssangyog  Motor, 
that  country's  fourth  largest  vehicle  manufacturer,  in  1998.  Many 
of  South  Korea's  automotive  sector  companies  began  talks  with 
foreign  companies.  For  example,  in  1999.  Daewoo  began  discus- 
sions to  sell  oft~  its  automotive  parts  units  to  Delphi  and  may  auc- 
tion off  Daewoo  Motor  Co.  Ltd.  to  GM  or  Ford,  which  would 
give  either  GM  or  Ford  a  base  to  expand  sales  in  Asia.  U.S.  parts 
exports  to  South  Korea  began  to  decline  in  1997  rather  than  1998. 
In  1996.  the  United  States  exported  $942  million  worth  of  auto- 
motive parts  to  St)uth  Korea  and  imported  $606  million,  resulting 
in  a  $336  million  suipkis.  However.  U.S.  automotive  pails 
exports  declined  30  percent  to  $661  million  in  1997  and  45  per- 
cent to  $364  million  in  1998.  while  imports  from  South  Korea 
increased  to  $657  million  in  1997  and  $762  million  in  1998, 
resulting  in  a  meager  $4  million  suipKis  in  1997  and  a  $398  mil- 
lion deficit  in  1998. 

The  United  States  and  the  Republic  of  Korea  agreed  to  a 
memorandum  of  understanding  in  October  1998  that  could 
improve  market  access  to  South  Korea's  historically  closed 
automotive  market.  South  Korea  will  cut  taxes,  streamline  stan- 
dards and  certification  procedures,  and  introduce  a  financing 
system  for  the  purchase  of  motor  vehicles,  enabling  that  coun- 
try's consumers  to  finance  purchases  of  U.S.  vehicles. 

Mexico 

Mexico.  Brazil,  and  other  Latin  American  markets  may  have 
the  greatest  potential  for  U.S.  automotive  parts  manufacturers 
in  the  near  term.  Mexico  has  been  one  of  the  U.S.  automotive 
industry's  most  significant  foreign  markets  since  the  early 
1980s.  In  their  efforts  to  rationalize  North  American  produc- 
tion. U.S.  motor  vehicle  manufacturers  and  suppliers  regard  the 
Mexican  market  as  part  of  their  North  American  operations. 

U.S.  domestic  make  assemblers  and  most  leading  U.S.  auto- 
motive parts  suppliers  manufacture  in  Mexico,  which  has 
become  the  second  most  important  U.S.  export  market  after 
Canada.  Implementation  of  NAFTA  in  January  1994  enhanced 
the  importance  of  Mexico,  providing  U.S.  suppliers  with 
increased  access  to  the  growing  Mexican  market  and  an  oppor- 
tunity to  structure  their  overall  North  American  manufacturing 
operations  to  achieve  economies  of  scale  and  maximize  quality 
and  international  cost  competitiveness.  With  an  influx  of  U.S., 
Canadian,  European,  and  Asian  suppliers,  locally  owned  firms 
must  become  more  productive  to  remain  competitive. 

Mexico  is  on  the  road  to  full  recovery  from  the  December 
1994  devaluation  of  the  peso  and  the  subsequent  economic  crisis 
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ithat  severely  affected  its  automotive  industry.  The  parts  indus- 
try's performance  in  Mexico  was  assisted  by  the  increased  avail- 
abihty  of  "cheaper"  credit,  interest-free  factory  financing,  lower 
down  payments,  and  extended  payment  terms,  which  made  vehi- 
cles more  affordable.  Industry  analysts  report  that  Mexican  vehi- 
cle production  increased  7.7  percent  to  1.4  million  units  in  1998 
compared  with  1..^  million  in  1997  and  is  expected  to  reach  1.6 
iniiliion  by  2001.  It  also  was  reported  that  vehicle  sales  in  Mex- 
ico in  1998  hit  643,300  units,  up  16  percent  from  1997  levels. 
Mexican  vehicle  sales  were  the  second  highest  ever  in  Mexico  in 

1998.  after  the  670,799  units  in  1992.  Despite  production  and 
sales  increases,  U.S.  pails  exports  were  down  slightly  in  1998, 
■when  $9.5  billion  was  exported,  a  0.8  percent  decrease  from 
1997.  On  January  1.  1998,  the  5-year  staging  for  duty  elimina- 
ition  on  light  trucks  and  many  automotive  parts  was  completed. 
As  the  Mexican  economy  improves  and  Mexico  phases  out  and 
eliminates  all  automotive  tariffs  by  2003,  U.S.  automotive  parts 
exports  should  experience  a  resurgence  of  growth  in  Mexico.  In 
ii!c  coming  years,  U.S.  producers  of  replacement  parts  should 

iiefit  from  supplying  the  Mexican  market  for  the  increasing 
iinber  of  U.S. -made  models  now  being  sold  in  Mexico. 
Mexico  also  promises  to  be  a  springboard  for  supplying  other 
I  atin  American  countries.  The  Mexican  government  has  negoti- 
iicd  preferential  trade  agreements  with  Costa  Rica,  Columbia, 
\  ciKVuela.  and  Chile  and  is  negotiating  similar  agreements  with 
•ilier  countries,  including  Ecuador  and  Peru  and  the  Southern 
:  ommon  Market  (MERCOSUR)  nations.  Negotiations  with  the 

I  [  may  result  in  an  agreement  by  the  year  2000.  As  Mexico's 
^icferential  trade  arrangements  are  fully  implemented,  cost 
i  K  antages  for  producers  in  Mexico  exporting  to  these  countries 

ill  range  from  10  to  35  percent  in  terms  of  duties  saved. 

Brazil 

As  a  result  of  Bra?j]"s  fiscal  plan  of  November  1997.  currency 
Icxaluation,  and  political  turmoil,  vehicle  production  and  eco- 
loniic  growth  slowed.  After  a  record  2. 1  million  units  produced 

II  1997,  Brazilian  vehicle  production  declined  24  percent  to 
)nly  1.6  million  units  in  1998.  dropping  that  country  from  the 
Aorld"s  number  eight  automobile  producer  to  number  nine. 
Brazil's  domestic  motor  sales  picked  up  as  a  result  of  govem- 

j  iient  tax  incentives  in  early  1999.  and  analysts  believe  that 
'  Brazil  has  turned  the  comer  economically:  however,  its  stagnant 
iiarket  led  manufacturers  lo  scale  back  production  forecasts  for 

1999.  Every  vehicle  manufacturer  in  Brazil  has  cut  schedules 
ind  laid  off  workers  because  of  the  recession.  Brazil  might  have 
I.  ached  the  number  four  global  ranking  if  proposed  new  auto- 
notive  investment  expected  to  surpass  $19  billion,  which  would 
ia\e  increased  production  capacity  to  995.000  units,  had  been 
nade.  However,  GM  and  Ford  Motor  Company  have  experi- 
•nced  difficulty  getting  promised  tax  relief  and  incentives  for 
nfrastructure  investment.  As  a  result,  GM  decided  to  delay  the 

j|iitart-up  of  the  Blue  Macaw  assembly  plant.  Ford  may  decide  to 
eave  the  Rio  Grande  do  Sul  region,  having  advised  its  major 
uppliers  against  investing  in  that  region.  Brazil  has  become  a 
[esting  ground  for  automakers  as  they  experiment  with  altema- 
idve  production  methods,  including  modular  assembly.  The 


lessons  learned  in  Brazil  may  be  put  into  practice  in  other  plants 
around  the  world. 

U.S.  automotive  parts  exports  to  Brazil  Jumped  536  percent 
between  1992  and  1998  as  a  result  of  growth  in  the  market  in 
that  period.  U.S.  investment  m  the  Brazilian  supplier  industry 
also  has  increased.  Ford,  for  example,  brought  20  of  its  U.S. 
suppliers,  including  Budd  Co.,  ITT  Industries.  Inc..  and  John- 
son Controls,  to  Brazil  to  supply  its  Fiesta.  Tl  Group  Inc..  a 
subsidiary  of  Bundy  Corp.,  which  built  a  plant  in  Brazil  to  sup- 
ply Fiat's  Palio  world  car,  hopes  to  land  similar  contracts  with 
Fiat  as  Palio  production  spreads  to  Argentina  and  other  Latin 
American  countries.  Under  the  March  1998  Memoranduin  of 
Understanding  Concerning  Trade  in  the  Automotive  Sector 
between  the  U.S.  government  and  the  Brazilian  government, 
vehicle  assembly  companies  had  until  June  30,  1998.  and  parts 
manufacturers  had  until  December  31.  1998.  to  apply  for  bene- 
fits that  included  lower  tariffs  and  export  credits  for  imports 
into  Brazil  or  purchases  of  new  capital  equipment. 

MERCOSUR  was  formed  in  1991.  Its  members  include 
Brazil.  Argentina.  Paraguay,  and  Uruguay.  After  the  NAFTA 
area,  the  European  market,  and  Japan.  MERCOSUR  is  the 
fourth  largest  integrated  market  in  the  world.  This  is  not  a  lull 
free  trade  agreement  but  does  allow  free  movement  of  most 
goods  and  services  and  imposes  a  common  external  tariff  on 
■■exempted"  products.  The  automotive  aspect  of  MERCOSUR 
was  one  of  the  most  controversial  and  frequently  negotiated 
issues  in  the  pact,  especially  between  Brazil  and  Argentina, 
regarding  regional  and  local  content  and  a  common  external  tar- 
ili  .  A  common  MERCOSUR  automotive  policy  is  planned  to  be 
implemented  in  early  2000.  hut  details  of  this  policy  have  not 
been  finalized.  However,  it  is  expected  that  most  trade  barriers 
among  the  four  member  countries  will  be  remo\ed  and  a  com- 
mon external  tariff  will  be  implemented. 

Trade  Agreements 

The  1994  passage  of  the  Uruguay  Ri)und  of  the  General  Agree- 
ment on  Tariffs  and  Trade  (GATT)  greatly  improved  the  expor- 
tation and  foreign  investment  prospects  of  the  U.S.  supplier 
industry  in  most  of  the  world's  major  and  emerging  automotive 
markets.  The  Uruguay  Round  agreement,  which  established  the 
World  Trade  Organization  (WTO),  included  a  58  percent  reduc- 
tion in  automotive  parts  tariffs  in  major  markets  and  put  a  ceil- 
ing on  tariffs  in  many  developing  countries.  In  agreeing  to  these 
provisions,  major  automoti\e  markets  made  a  commitment  to 
keep  import  duties  on  their  automotive  parts  below  certain 
■■bound"  rates.  The  Uruguay  Round  provisions  on  trade-related 
investment  measures  (TRlMs)  and  dispute  settlement  proce- 
dures should  help  eliminate  nontariff  trade  barriers  that  have 
long  plagued  U.S.  automotive  parts  fimis  in  foreign  markets. 
This  agreement  requires  the  elimination  of  perf onnance  require- 
ments such  as  local  content  and  foreign  exchange  balancing 
requirements.  The  dispute  settlement  procedures  will  impro\e 
the  enf  orcement  of  these  WTO  agreements. 

In  1996.  the  U.S.  government  examined  the  legality  of  the 
automotive  regimes  of  se\  era!  foreign  countries  under  the  WTO. 
The  United  States  held  several  rounds  of  consultations  with 
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Brazil,  in  which  the  EU  and  Japan  also  participated,  on  that 
country's  automotive  regime  and  with  hidonesia  on  its  national 
car  program,  completing  the  preliminary  steps  needed  to  request 
the  formation  of  WTO  Dispute  Settlement  Panels  in  both  cases. 
As  a  result  of  bilateral  consultations  between  the  United  States 
and  Brazil,  the  WTO  case  was  dropped,  and  early  in  1998  the 
two  countries  entered  into  a  memorandum  of  understanding 
concerning  the  Brazilian  regime.  On  January  15,  1998,  as  pail  of 
its  agreement  to  receive  $43  billion  in  financing  from  the  IMF, 
Indonesia  agreed  to  end  support  for  its  WTO-violating  national 
car  program.  The  United  States  also  tiled  a  case  against  India's 
automotive  regime  for  TRIM  violations  in  1999  and  will  con- 
tinue to  pursue  any  violations  that  impede  the  conduct  of  U.S. 
automotive  business.  In  addition,  as  key  emerging  countries 
such  as  China  and  the  newly  independent  states  in  Europe  join 
the  WTO,  the  reduction  of  trade  barriers  should  help  U.S.  auto 
parts  manufacturers  gain  a  stronger  foothold  in  those  markets. 

The  U.S. -Japan  Automotive  Framework  Agreement  signed 
in  199.S  improved  opportunities  for  U.S.  automotive  parts  sup- 
pliers with  the  Japanese  industry  both  in  Japan  and  in  the 
United  States.  U.S.  parts  companies  that  were  unsuccessful  in 
penetrating  the  Japanese  market  before  the  agreement  reported 
significant  new  contracts  and  sales  opportunities  during  the  first 
2  years  after  the  agreement.  The  Japanese  Ministry  of  Transport 
completed  deregulatory  actions  that  should  provide  new  oppor- 
tunities for  LI.S.  firms  in  Japan's  lucrative  aftermarket.  How- 
ever, the  current  economic  crisis  in  Japan  has  significantly 
decreased  opportunities  for  U.S.  parts  suppliers. 

In  response  to  the  Asian  financial  crisis,  the  Japanese  gov- 
ernment enacted  a  variety  of  macroeconomic  measures  and 
financial  sector  reforms  but  was  reluctant  to  actively  deregulate 
and  fully  open  the  economy,  especially  in  the  automotive  sector. 
These  policies  and  the  protracted  recession  have  had  a  negative 
effect  on  automotive  parts  companies.  Japanese  automotive  unit 
production  fell  to  a  2()-year  low  in  1998,  and  the  value  of  U.S. 
parts  exports  to  Japan  fell  7.4  percent  in  1998  compared  with 
1997,  dropping  to  $2. 1  billion.  This  was  the  first  decline  in  U.S. 
automotive  parts  exports  to  Japan  since  the  agreement  was 
signed.  The  U.S.-Japanese  Automotive  Framework  Agreement 
is  due  to  expire  in  December  2000.  Whether  the  agreement 
should  be  allowed  to  lapse,  be  renewed,  or  be  renegotiated  was 
scheduled  to  be  discussed  at  the  annual  Framework  Agreement 
consultations  in  Vancouver  in  October  1999. 

As  the  automotive  industry  becomes  more  global,  differing 
safety  and  environmental  standards  have  become  major  impedi- 
ments to  automotive  trade.  What  began  under  the  auspices  of  the 
Transatlantic  Business  Dialogue,  initiated  in  late  1995,  evolved 
into  a  proposal  for  a  Global  Automotive  Standards  Agreement. 
Under  the  Transatlantic  Business  Dialogue,  U.S.  and  European 
industries  and  governments  began  discussions  on  international 
automotive  regulatory  harmonization.  Those  discussions  included 
the  intergovernmental  regulatory  process  necessary  to  achieve 
such  hannonization  and  the  coordination  of  .-ehicle  safety  and 
environmental  research.  In  March  1998,  the  United  States,  the 
EU,  and  Japan  approved  the  text  of  an  Agreement  on  Global 
Technical  Regulations  to  supplement  the  revised  1958  United 


Nations/Economic  Commission  for  Europe  Working  Party  on  the 
Construction  of  Vehicles  (known  as  Working  Party  29)  to  provide 
for  the  development  of  global  technical  regulations  for  motor 
vehicles  and  motor  vehicle  equipment  (automotive  parts).  The  text  'i 
of  the  agreement  is  still  subject  to  a  final  round  of  comments  from  ^ 
the  interested  governments.  The  establishment  of  hannonized  or 
functionally  equivalent  standards  should  increase  the  U.S.  indus- 
try's export  potential  to  European  and  other  m;ukets  and  reduce 
the  costs  of  regulatory  compliance  for  the  industry,  give  con-  i 
sumers  more  choices  and  lower  prices,  uphold  and  improve  safety  'ii 
and  environmental  standards,  and  improve  the  competitiveness  of  '< ' 
producers.  '  | 

The  APEC  automotive  dialogue  was  held  in  Bali  in  July  I 
1 999.  The  dialogue  produced  agreement  on  actions  to  seek  ways  I 
to  support  the  supplier  industry  during  the  Asian  financial  crisis,  '| 
support  step-by-step  liberalization  of  automotive  trade  in  APEC 
countries,  and  prepare  a  joint  report  on  impediments  to  growth 
in  the  APEC  automotive  sector  by  April  2000  that  will  be  " 
authored  by  industry  representatives.  The  Japanese,  who  have  '| 
the  largest  presence  in  the  region,  resisted  attempts  to  make  con-  '^jf 
Crete  progress  on  trade  liberalization  in  the  APEC  region. 

OUTLOOK  FOR  U.S.  AFTERMARKET 
SUPPLIERS 


The  size  of  the  U.S.  aftermarket  in  1998  was  estimated  to  be 
$152  billion  to  $159  billion  and  probably  increased  another  5 
percent  in  1999,  according  to  industry  associations.  Tradition-  s 
ally,  growth  in  U.S.  aftermarket  sales  has  been  directly  related  to  ^ 
the  size  and  age  of  the  vehicle  fleet  as  well  as  the  number  of  ' 
miles  driven.  According  to  industry  resources,  in  1998,  there  ' 
were  205  millicMi  vehicles  on  U.S.  roads,  up  from  176  million  in 
1989.  The  median  age  of  cars  in  operation  was  8.3  years  in  1998,  '4 
compared  with  6.5  years  in  1989.  Vehicle  ownership  increased  '{ 
in  the  199()s,  and  there  is  no  indication  of  reduced  levels  any  i 
time  soon.  This  is  a  positive  indication  of  continued  growth  in  ' 
the  automotive  parts  industry.  The  Motor  and  Equipment  Manu-    '  I 
facturers  Association  (MEMA)  reported  that  the  "degree  of 
vehicle  usage  is  ai  the  root  of  most  aftermarket  demand,  and 
long-term  trends  in  miles  driven  indicate  continued  growth  in  I 
the  automotive  aftermarket."  MEMA  estimated  that  vehicle  uti-  J 
lization  will  increase  about  1.1  percent  annually  from  the  2.5  ' 
trillion  miles  driven  in  1996.  Thus,  by  2004,  total  miles  driven 
will  be  over  2.7  trillion  miles  per  year.  There  has  been  dramatic  '( 
improvement  in  the  quality  and  durability  of  OE  parts,  with  1 
vehicle  manufacturers'  specifications  for  a  part's  life  rising  from  f 

50.000  miles  to  1()(),00()  miles  in  certain  product  lines.  These 
improvements  have  held  average  annual  U.S.  automotive  parts  " 
sales  growth  at  around  2  to  3  percent,  an  annual  growth  rate  that  i 
probably  will  continue  into  the  twenty-first  century.  j 

Light  trucks  represent  a  steadily  increasing  percentage  of  ^ 
new  vehicle  sales,  accounting  for  48.4  percent  in  1999,  up  from  V 

29.1  percent  in  1986.  Industry  analy.sts  predict  that  the  light  ill 
truck  share  of  vehicle  sales  will  easily  exceed  50  percent  in  the  il 
near  future.  As  a  result,  light  truck  aftermarket  and  specialty 
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cquipnicnl  products  account  Ibr  an  increasing  share  ol  the  auto 
parts  industry.  The  Specialty  Fiquipnienl  Market  Association 
(SEMA)  reported  that  hghl  truck  pioduet  sales  accounted  \ov  29 
percent  ot  the  overall  specialty  equipnienl  market  in  199S. 
industry  analysis  report  that  the  1 998  light  truck  accessories 
aftcrniarket  was  $1 .6  billion  in  1998,  up  9.(>  percent  over  1997. 

Consolidation  and  competition  will  remain  major  issues  for 
U.S.  aftermarket  suppliers  in  the  long  term.  In  recent  years, 
U.S.  aftermarket  manufacturers,  like  OE  suppliers,  have  been 
undergoing  dramatic  restructuring.  The  Automotive  Parts  and 
Accessories  Association  (APAA)  reported  that  the  value  of 
mergers  and  acquisitions  among  U.S.  aftermarket  manufactur- 
ers (SIC  3714  only)  totaled  $21.8  billion  in  1998.  up  3.^9  per- 
cent I'rom  the  previous  year  despite  the  fact  tliat  the  actual 
number  of  mergers  and  acquisitions  went  down,  indicating  thai 
the  value  of  mergers  and  acquisitions  has  risen  dramatically. 
Similar  consolidations  are  expected  to  continue  into  the  next 
decade  as  Urms  regroup  to  leduce  costs  and  debt  and  enhance 
their  competitive  positions  at  home  and  abroad.  Competition  in 
the  aftermarket  increased  dramatically  in  the  199()s.  OE  suppli- 
ers, squeezed  by  automakers"  restructuring  plans,  are  vying  for 
a  greater  share  of  the  replacement  parts  market. 

Many  U.S.  aftermarket  parts  manufacturers  found  it  difficult 
to  supply  the  increasing  number  of  Japanese  imports  in  the  U.S. 
fleet,  since  replacement  parts  for  Japanese  imports  historically 
were  manufactured  by  Japanese  OE  suppliers.  The  1995  signing 
of  the  U.S.-Japan  Automotive  Framework  Agreement  aided 
U.S.  aftermarket  manufacturers  in  their  efforts  to  supply  parts 
for  Japanese  vehicles  in  the  United  States,  Japan,  and  other  mar- 
kets where  Japanese  vehicles  are  sold.  The  agreement  encour- 
ages Japanese  automakers  to  purchase  more  U.S.  parts  for  use  in 
their  U.S. -based  operations,  some  of  which  will  be  used  to  sup- 
ply the  aftermarket  for  transplant  and  imported  Japanese  vehi- 
cles, and  makes  ireasier  for  Japanese  consumers  to  modify  their 
vehicles  with  independent  aftermarket  parts  and  accessories.  As 
of  August  1996,  the  Japanese  Ministry  of  Transport  (MOT) 
relea.sed  eight  parts — shock  absorbers,  struts,  trailer  hitches, 
power  steering  systems,  torque  rods,  stabilizers,  torsion  bar 
springs,  and  clutches  for  motorcycles — from  the  requirement  to 
use  government-approved  mechanics  and  garages  to  remove  or 
replace  certain  critical  or  safety-related  parts.  MOT  also  liberal- 
ized its  regulations  regarding  the  number  of  government- 
qualified  mechanics  required  for  approved  garages  as  well  as  the 
requirements  for  government-approved  garages.  This  includes 
the  creation  of  specialized  certified  garages  that  need  only  facili- 
ties appropriate  for  the  repair  of  any  one  or  more  of  the  seven, 
rather  than  all  seven,  critical  parts  systems,  hi  August  1999,  MOT 
established  a  new  classification  of  chassis  certified  mechanics, 
further  deregulating  certified  mechanics  requirements  and  thus 
establishing  conditions  more  favorable  for  increased  competition 
and  enhanced  opportunities  for  U.S. -made  automotive  parts. 
These  regulatory  changes  should  increase  the  opportunities  tor 
U.S.  suppliers  to  break  into  the  $60  billion  Japanese  aftermarket 
as  they  allow  smaller,  independent  garages  and  automotive  parts 
stores  that  tend  to  use  a  larger  percentage  of  imported  parts  to 
perform  work  they  formerly  could  not  do.  These  changes  also 


create  an  incentive  for  more  garages  to  carry  competitive  foreign 
parts.  Because  of  the  recent  financial  crisis,  U.S.  automotive  parts 
exports  declined  in  1998  and  1999,  and  the  Japanese  govcrnmenl 
has  expressed  reluctance  toward  further  trade  liberalization  in  the 
region  during  the  crisis.  The  U.S.  and  Japanese  governments  con- 
tinue to  monitor  progress  under  the  agreement. 

One  ol  the  best  growth  markets  Ibr  U.S.  aitermarket  parts 
manufacturers  is  Mexico,  as  a  result  of  NAFTA.  Between  1998 
and  2004,  the  Mexican  aftermarket  is  expected  to  more  than  dou- 
ble to  $1  1.4  billion  as  the  Mexican  fleet  of  13  million  vehicles 
grows  and  ages.  U.S.  parts  currently  account  lor  about  23  percent 
of  the  replacement  parts  market,  as  the  Mexican  licet  contains  a 
high  level  of  U.S. -origin  parts.  As  the  Mexican  automotive  indus- 
try recHwers  from  the  peso  devaluation  and  subsec|uenl  market 
collapse  and  Mexican  duties  on  automotive  parts  are  phased  out 
under  NAFTA,  U.S.  exports  of  replacement  parts  are  expected  to 
exceed  pre-l99.'i  growth  levels,  in  addition,  the  increasing  use  of 
Mexico  as  an  automotive  export  platform  to  other  Latin  Ameri- 
can markets  should  pave  the  way  for  increased  sales  of  I  !.S.  parts 
in  those  markets. 

Forrest  Nielsen,  U.S.  Department  of  Commerce,  Automotive 
Parts  and  Suppliers  Division,  (202 )  482- 14 1  8,  December  1999. 

■      R  E  F  E  R  P:  N  C  E  S 

Automolne  Industries.  Cahners  Business  hirornialion.  8773  Souili 
Ridgeline  Boulevard.  Highlands  Ranch.  CO  80126-2329.  {M)}) 
470-4445. 

Automotive  Industry  Status  Report  /W.S'.  Motor  and  Hquipnicnl  Man- 
ufacturers Association.  RO.  Box  13966,  Research  Triangle  Park, 
NC  27709-3966.  (91M)  549-4800. 

Atitonuitivc  News.  Crain  Communications  Inc..  965  East  Jetlerson. 
Detroit.  Ml  48207-3185.  (800)678-9595. 

The  Autoparts  Report.  International  Trade  .Services.  P.O.  Box  5950. 
Bethesda.  MD  20824-5950.  (.^01 )  857-8454. 

hnpaet  of  the  North  Aiuerieaii  Free  Tidde  Ai^reeitieiit  on  I iS.  Automo- 
tive Exports  to  Me\ie<K  Fourth  Annual  Report  to  Coni^ress.  U..S. 
Department  of  Commerce,  Internat'onal  Trade  Administration. 
(202)  482-1418.  http://wwvv.ita.doc.gov/auto. 

Motor  Vehieles  Faets  ami  Fif^ures.  IW  (annual),  American  Auto- 
mobile Manufacturers  Association.  Suite  900.  1401  H  Street.  NW. 
Washington.  DC  20005.  (202)  326-5500. 

IWS  APAA  Aftermarket  Faethook.  Automotive  Parts  and  .Accessories 
Association.  4600  East-West  Highway.  Third  Floor.  Bethesda.  MD 
20814.(301)6.54-6664. 

I99SSFMA  Market  Study.  Specialty  Equipment  Market  Association. 

Rep(nt  to  President  William  .lefferson  Clinton  hy  the  ItUeragenev 
Enforeement  Team  Rei^ardini;  the  i'.S.-.hipan  A;j,reement  tm  Autos 
and  Auto  Parts,  kmc  3.  I99M,  U.S.  Department  of  Commerce.  Inter- 
national Trade  Administration.  (202)  482-0554.  htlp://www.ita. 
doc.gov/auto. 

The  Shape  and  Sire  of  the  USA  Motor  Vehiele  Aftermarket:  A  Profile. 
1998  Edition.  Automotive  Service  Industry  Association.  25  North- 
west Point  Boulevard.  Suite  425.  Elk  Gro\e  Village.  IL  60007- 
1035. (847) 228-1310. 

I'.S.  Department  of  Commerce.  OtTiee  ol  Automotive  .'\tTairs. 
http://www.ita.doc.gov/auto. 


Automotive  Parts  37-13 


U.S.-Japan  Automotive  Agreement  and  Supporting  Documents,  August 
23.  1995,  U.S.  Department  ot  Commerce,  International  Trade 
Administration.  (202)  482-0554,  http://www.ita.doc.gov/auto. 

Ward's  Aiilomotive  Reports  (weekly).  Ward's  Automotive  Intematiomil 
(bimonthly),  and  Ward's  Automotive  Yearbook.  Ward's  Communica- 
tions, Suite  2750.  3000  Town  Center.  Southtield.  MI  48075.  (313) 
962-4433. 

WEFA.  Inc..  1 1 1  Broadway.  Eighth  Floor.  New  York.  NY  10006-1091. 
(212)  406-2095.  www.weta.com. 

World  Motor  Vehicle  Data  1996  (annual).  American  Automotive  Man- 
ufacturers Association.  Suite  900.  1401  H  Street.  NW.  Washington, 
DC  20005.  (202)  326-5500. 


■      RELATED  CHAPTERS 

12:  Synthetic  Rubber 
13:  Steel  Mill  Products 
14:  Nonferrous  Metals 
36:  Motor  Vehicles 


37-14    U.S.  Industry  &  Trade  Outlook  2000 


HOUSEHOLD  CONSUMER  DURABLES 
Economic  and  Trade  Trends 
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Household  Consumer 

Durables 

INDUSTRY  DEFINITION  The  household  consumer  durables  sector 
includes  household  furniture  (SIC  251),  household  appliances  (SIC  363),  and 
lawn  and  garden  equipment  (SIC  3524). 


OVERVIEW 


Factors  Affecting  Future  Industry  Growth 

Purchases  of  household  durable  goods  are  highly  discretionary, 
and  these  industries  therefore  are  cyclical,  reflecting  general 
trends  in  the  consumer  economy,  especially  housing  activity. 
The  lawn  and  garden  equipment  industry  is  heavily  dependent 
on  weather,  and  its  shipments  are  highly  seasonal.  The  U.S. 
economy  continued  its  remarkable  expansion  in  1999,  with  real 
gross  domestic  product  (GDP)  growth  expected  in  the  range  of 
3.5  to  4.0  percent.  The  lowest  unemployment  rate  in  nearly 
three  decades — it  remained  at  4.2  to  4.3  percent  for  most  of 
1999 — spurred  growth  in  real  disposable  personal  income 
(DPI),  which  averaged  3.4  percent  in  the  first  two  quarters  of 
1999.  The  Blue  Chip  Economic  Indicators  consensus  estimate 
was  for  3.4  percent  real  DPI  growth  for  the  year.  If  achieved, 
that  would  be  the  largest  full-year  gain  since  4. 1  percent  in  1 988 
(see  Figure  38-1).  This  strong  growth  was  reflected  in  record 
median  household  income  of  $38,885  in  1998,  which  exceeded 
the  previous  inflation-adjusted  high  set  in  1989,  the  year  before 
the  last  U.S.  recession. 

The  powerful  performance  of  the  stock  market,  which  has 
roughly  doubled  over  the  last  5  years,  is  another  factor  contribut- 
ing to  strong  consumer  spending.  During  this  period,  stock  own- 
ership has  broadened  considerably,  mainly  through  ownership  of 
mutual  funds  and  retirement  accounts.  Some  economists  are 
questioning  whether  this  wealth  effect  is  having  a  greater  impact 
on  consumer  spending  than  it  did  in  the  past.  They  point  to  the 
negative  savings  rate  (which  is  based  on  income  rather  than 
wealth;  see  Figure  38-2),  as  evidence  that  consumers  are  relying 
more  on  wealth  (based  on  stock  market  appreciation)  than  on  cur- 


rent income  to  finance  consumption.  This  may  be  particulariy 
true  for  big-ticket  household  consumer  durable  goods.  With 
unexpectedly  large  gains  in  stock  prices,  consumers  may  consider 
gains  above  some  "normal"  level  as  a  bonus  and  thus  spendable. 
Furthermore,  with  the  strong  labor  market,  consumer  uncertainty 
about  future  earnings  may  decrease,  leading  to  a  greater  willing- 
ness to  spend  from  current  wealth.  Traditional  macroeconometric 
models  estimate  that  a  dollar's  worth  of  increa.se  in  stock  market 
wealth  boosts  consumer  spending  3  to  7  cents  per  year,  with  mod- 
ern estimates  putting  it  closer  to  3  percent.  Whether  this  effect  has 
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FIGURE  38-2 

increased  is  being  debated.  Even  it'  consumers  still  spend  the 
same  portion  of  each  new  dollar  of  wealth,  with  stock  market 
wealth  double  what  it  was  in  1994.  that  means  that  that  proportion 
will  have  twice  the  impact  on  spending. 

Spending  on  household  durables  is  closely  associated  with 
housing  activity.  The  housing  market  had  another  stellar  year  in 
1999.  Housing  starts,  which  are  a  leading  indicator  of  spending 
on  furniture,  appliances,  and  lawn  and  garden  equipment,  had 
another  strong  year,  totaling  an  estimated  1 .6  million  units,  with 
single-family  units  continuing  lo  be  the  primary  source  of 
strength.  Despite  repeated  predictions  that  housing  sales  would 
decline  from  their  record  levels,  they  continued  to  set  new 
records  in  1999  (.see  Figure  38-3). 


Along  with  these  positive  indicators,  there  are  some  caution- 
ary signs  for  the  year  2000.  The  higher  interest  rates  of  1999  are 
likely  to  have  an  impact  on  the  housing  market;  there  were  signs 
of  slowing  activity  in  the  third  quarter  of  1999.  In  addition,  high 
levels  of  consumer  debt  mean  that  consumers,  already  with 
negative  savings,  are  not  in  a  strong  position  to  maintain  high 
levels  of  spending  indefinitely.  As  consumer  spending  contin- 
ued to  outpace  income  in  most  of  1999,  consumer  borrowing 
made  up  for  some  of  the  difference.  Still,  the  strong  income 
gains  in  1999  actually  resulted  in  a  slight  decline  in  the  ratio  of 
consumer  debt  to  personal  income  (see  Figure  38-4),  indicating 
that  consumers  still  have  some  ability  to  keep  spending.  At 
some  point,  however,  consumers  will  use  their  income  gains  to 
build  savings  or  pay  off  debt. 

There  is  also  speculation  about  a  U.S.  financial  markets 
"bubble."  That  is,  the  stock  market  is  overvalued,  and  when  it 
returns  to  more  "normal"  levels,  the  U.S.  economy  will  be  sig- 
nificantly affected.  Under  such  a  scenario,  the  wealth  effect  will 
be  negative,  possibly  resulting  in  a  contraction  in  demand. 
These  concerns  were  reflected  somewhat  in  consumer  confi- 
dence, which  declined  3  months  in  a  row  in  the  third  quarter  of 
1999.  Despite  the  decline,  confidence  was  still  high:  The  Sep- 
tember consumer  confidence  index  remained  just  4.8  points  off 
its  all-time  high  of  139.0  in  June  and  well  above  the  recent  dip 
to  1 19.3  in  October  1998  that  was  caused  by  concern  at  that 
time  about  stock  market  volatility  and  the  financial  crisis 
abroad  (.see  Figure  38-5). 

Global  Trends 

A  strong  U.S.  economy  and  a  strong  dollar  have  spurred  a  surge 
in  U.S.  imports  and  dampened  U.S.  exports.  The  main  drag  on 
growth  for  furniture  and  appliances  in  1999  was  the  high  value  J 
of  the  dollar  ( the  highest  in  8  years  versus  the  yen  in  1 998 )  com- 
bined with  weaker  economies  abroad,  which  boosted  imports  to 
the  U.S.  market  and  lowered  exports.  U.S.  imports  of  furniture 
jumped  20  percent  in  1999  to  an  estimated  $8.4  billion,  and  I 
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appliance  imports  rose  7  percent  to  an  estimated  $6.9  billion. 
Although  the  dollar  declined  significantly  against  the  yen  in 
1999,  it  remained  relatively  strong  against  most  cunencies.  The 
lagged  effect  of  exchange  rates  on  trade  resulted  in  significant 
declines  in  exports  in  1999;  U.S.  exports  of  furniture  and  appli- 
ances declined  3  percent  and  6  percent,  respectively. 

The  lawn  and  garden  industry  was  an  exception  to  this  pat- 
tern. While  1999  U.S.  trade  in  furniture  and  appliances  had  esti- 
mated imbalances  of  $6.8  and  $4.1  billion,  respectively,  the 
lawn  and  garden  sector  had  a  positive  balance  of  $0.6  billion 
after  experiencing  an  estimated  growth  of  i  0  percent  in  exports. 

Domestic  Trends 

There  is  a  continuing  trend  toward  consolidation  in  the  house- 
hold durable  industries  at  the  manufacturing  level  to  leverage 
brands,  manufacturing,  and  distribution  in  order  to  remain  com- 
petitive in  a  marketplace  that  is  more  exposed  to  the  prolifera- 
tion of  niches  and  product  lines,  international  competition,  and 
pressure  from  large  retailers.  The  major  appliance  industry  is 
already  largely  consolidated,  with  five  companies  dominating 
sales.  The  trend  toward  acquisitions  and  mergers  in  the  furniture 
industry  continued  in  1999  with  the  announcement  that  the  third 
largest  manufacturer,  La-Z-Boy,  and  the  seventh  largest,  LADD 
Furniture,  would  merge  in  the  year  2000  to  create  the  largest 
U.S.  furniture  company,  with  over  $2  billion  in  annual  sales. 

Electronic  Commerce 

Most  manufacturers  of  household  consumer  goods  have  estab- 
lished some  kind  of  presence  on  the  World  Wide  Web.  These 
have  tended  to  be  sites  that  provide  information  and  direct  con- 
sumers to  traditional  retail  outlets.  Manufacturers  are  con- 
cerned about  competing  directly  with  their  dealers  or,  in  the 
case  of  more  integrated  companies,  their  own  retail  outlets. 
There  is  some  question  whether  large,  big-ticket  items  such  as 
washing  machines,  armoires,  and  garden  tractors  lend  them- 
selves to  distribution  on  the  Web  the  way  that  music  and  books 
do.  It  .seems  plausible  that  niche  products  and  products  that  are 


easy  to  ship,  such  as  ready-to-assemble  or  knock-down  turni- 
ture,  small  appliances,  and  replacement  parts  for  lawn  and  gar- 
den products,  are  more  suitable  for  distribution  and  will  find  a 
market  on  the  Internet. 

The  greater  benefits  from  the  Internet  for  these  manufactur- 
ers may  lie  in  establishing  brand  awareness  and  creating  a  direct 
link  to  consumers  and  in  business-to-business  transactions. 
Many  companies  have  done  an  excellent  job  of  providing  exten- 
sive product  information,  customer  service,  and  information 
about  the  location  of  dealers  of  their  products,  in  the  future,  it 
will  become  increasingly  important  to  have  detailed  informa- 
tion about  consumer  segments  to  anticipate  and  quickly 
respond  to  consumers'  needs.  The  use  of  the  internet  in  linking 
to  suppliers  and  customers — managing  inventories  (e.g.,  auto- 
mated stock  replenishment),  (racking  orders,  electronic  pay- 
ment, and  after-sales  service — could  result  in  the  emergence  of 
logistics  as  a  key  competitive  factor  for  these  industries.  For- 
rester Research  estimated  that  business-to-business  internet 
transactions  for  the  consumer  goods  sector  will  surge  from  $1 .4 
billion  in  1998  to  $51.9  billion  in  2003. 

Projections  of  Industry  and  Trade  Growth  for 
the  Next  1  and  5  Years 

With  the  length  of  the  current  expansion  entering  record  terri- 
tory in  the  year  2000,  the  consensus  is  still  for  continued  growth 
in  2000,  although  at  a  slower  pace.  Real  GDP  was  projected  to 
grow  2.0  to  2.5  percent  in  2000,  although  many  economists 
revised  their  estimates  upward  late  in  1999.  Combined  U.S. 
shipments  of  the  appliances,  furniture,  and  lawn  and  garden 
industries  totaled  an  estimated  $60  billion  in  1999  (see  Table 
38-1 ).  Inflation-adjusted  growth  of  these  industries'  shipments 
is  expected  to  slow  to  1 .9  percent  in  2000,  down  from  estimated 
real  growth  of  4.4  percent  in  1999.  Notable  for  its  absence  has 
been  any  price  inflation  during  this  expansion.  Growth  in  the 
weighted  deflator  for  these  combined  industries  was  estimated 
at  a  negligible  0.3  percent  annually  between  1996  and  2000. 
This  was  down  from  an  already  low  compound  annual  rate  of 
1 .5  percent  between  1992  and  1996.  Combined  U.S.  exports  are 
expected  to  rebound,  increasing  5.3  percent  in  2000  after  a 
decline  of  2.5  percent  in  1999.  U.S.  imports  of  household 
durables  will  continue  to  rise,  up  11.9  percent  in  2000,  as 
imports  will  account  for  a  record  one  out  of  every  four  dollars 
of  apparent  consumption. 

Over  the  long  tenn,  household  demographics  play  a  major 
role  in  shaping  demand.  The  baby  boom  generation  continues 
to  have  a  major  effect  and  over  the  next  5  years  will  continue  to 
be  a  positive  factor.  Households  headed  by  45-  to  54-year-olds 
will  grow  rapidly,  and  by  2005  people  in  that  age  range  will 
become  the  largest  age  category,  totaling  23.9  million  house- 
holds, according  to  Census  Bureau  projections.  Meanwhile,  the 
35  to  44  years  old  age  group  will  be  declining  as  the  tail  end  of 
the  baby  boom  moves  into  the  45-plus  cohort.  However,  this 
will  still  be  the  second  largest  age  group,  totaling  22.6  million 
households.  These  age  groups  tend  to  spend  more  on  expensive, 
luxury  products  with  extra  features.  In  addition,  the  trend 
toward  bigger  homes  means  more  space  to  furnish  and  larger 
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TABLE  38-1:    Household  Consumer  Durables  (SIC  251,  3524,  363)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1  QQ"7 1 

lyy  / 

1  QQQ^ 

2000'^ 

97-98 

98—99 

Industry  data 

Value  of  shipments^ 

44,305 

48,169 

53,268 

53,206 

54,406 

54,899 

57,705 

60,490 

62,089 

5.1 

4.8 

2.6 

3.4 

Value  of  shipments  (1992$) 

44,305 

47,339 

51,557 

50,783 

51,206 

5  1,835 

54,200 

56,561 

57,632 

4.6 

4.4 

1.9 

3.0 

Total  employment  (thousands) 

381 

385 

405 

409 

408 

Production  workers  (thousands) 

316 

322 

342 

341 

341 

Average  hourly  earnings  ($) 

9.29 

9.70 

9.72 

9.84 

10.25 

Capital  expenditures 

1,027 

967 

1,083 

1,284 

1,322 

Product  data 

Value  of  shipments* 

40,650 

43,736 

48,261 

49,686 

51,059 

51,518 

54,072 

56,671 

58,204 

5.0 

4.8 

2.7 

3.3 

Value  of  shipments  (1992$) 

40,650 

42,970 

46,667 

47,418 

48,041 

48,598 

50,785 

53,045 

54,085 

4.5 

4.5 

2.0 

3.0 

Trade  data 

Value  of  imports 

7,497 

8,148 

9,085 

9,793 

10,717 

11,951 

13,730 

15,560 

17,411 

14.9 

13.3 

11.9 

12.9 

Value  of  exports 

4,026 

4,342 

4,606 

4,697 

4,833 

5,280 

5,310 

5,179 

5,452 

0.6 

-2.5 

5.3 

3.1 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

''  Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


kitchens  with  larger  appliances.  The  average  new  U.S.  home  is 
40  percent  larger  than  it  was  in  1980. 

Global  Market  Prospects 

Total  U.S.  imports  in  1998  of  $13.7  billion  were  2.5  times 
higher  than  total  U.S.  exports  of  $5.3  billion  for  household  con- 
sumer durables.  The  largest  market  for  U.S.  household  consumer 
durables  consists  of  the  North  American  Free  Trade  Agreement 
(NAFTA)  countries,  which  accounted  for  49  percent  of  total 
exports  in  1998  (see  Table  38-2).  Canada  was  the  largest  single 
market,  with  exports  totaling  over  $1 .9  billion,  accounting  for  36 


percent  of  total  exports.  Mexico  was  the  second  largest  single 
market  with  $682  million,  nearly  13  percent,  of  total  U.S. 
exports.  Canada  and  Mexico  accounted  for  55  percent  of  all  U.S. 
exports  of  household  furniture  and  over  half  of  exports  of  house- 
hold appliances.  Canada  continues  to  be  on  top  in  lawn  and  gar- 
den equipment,  totaling  $194  million  in  1998.  The  western 
European  region  was  the  second  largest  market  for  U.S.  house- 
hold durables,  with  almost  20  percent  of  total  exports,  valued  at 
almost  $1.1  billion  in  1998.  The  United  Kingdom  was  the  third 
largest  single-country  market  with  $240  million;  France  was  the 
fourth  largest  with  $2 1 1  million  of  total  household  durables 


TABLE  38-2:    U.S.  Trade  Patterns  in  Household  Consumer  Durables^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Regions^ 

Value' 

Share,  % 

Regions^ 

Value' 

Share,  % 

NAFTA 

2,603 

49.0 

NAFTA 

3,999 

29.1 

Latin  America 

691 

13.0 

Latin  America 

253 

1.8 

Western  Europe 

1,055 

19.9 

Western  Europe 

2,314 

16.9 

Japan/Chinese  Economic  Area 

302 

5.7 

Japan/Chinese  Economic  Area 

4,884 

35.6 

Other  Asia 

112 

2.1 

Other  Asia 

2,124 

15.5 

Rest  of  world 

549 

10.3 

Rest  of  world 

158 

1.2 

World 

5,310 

100.0 

World 

13,730 

100.0 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

1,920 

36.2 

China 

3,425 

25.0 

Mexico 

682 

12.9 

Mexico 

2,035 

14.8 

United  Kingdom 

240 

4.5 

Canada 

1,964 

14.3 

France 

211 

4.0 

Taiwan 

1,134 

8.3 

Taiwan 

177 

3.3 

Italy 

881 

6.4 

'  SIC  251,  363,  3524. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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exports.  The  Japan/Chinese  FxorioiTiic  Area  was  the  siiiallesl 
market  of  the  economic  regions  with  less  than  6  percent  ol  total 
exports,  but  it  was  the  largest  supplier  for  U.S.  household  con- 
sumer durables  imports,  accounting  lor  almost  3d  ivrcent  in 
1998. 

The  largest  single  foreign  suppliei  of  household  durables 
imports  was  China,  totaling  over  $.1.4  billion,  accounting  lor  25 
percent  of  U.S.  imports.  With  its  low  labor  rates,  China  proba- 
bly will  continue  to  increase  its  market  share  for  labor-intensive 
products  in  the  household  appliances  and  furniture  industries. 
In  1998.  China  became  the  number  one  source  of  foreign  furni- 
ture in  the  United  Stales,  accounting  for  22  percent  of  imports. 
The  NAFTA  region  was  the  second  largest  source  of  household 
durables,  with  29  percent  of  U.S.  imports  in  1998.  Mexico  and 
Canada  benefit  from  low  costs  as  a  result  of  their  geographic 
location  near  the  U.S.  market.  The  Latin  American  region  had 
$25}  million  in  total  U.S.  imports  in  1998,  only  a  2  percent 
share  of  the  U.S.  import  market;  this  was  due  to  the  economic 
troubles  in  several  Latin  American  countries  (see  Figure  .18-6). 

The  hou.sehold  furniture  and  appliances  industries  accounted 
for  most  of  the  trade  in  the  household  consumer  durables  sector, 
registering  51  percent  and  47  percent,  respectively,  of  tinal 
imports  in  1998.  The  lawn  and  garden  industry  accounted  for  2 
percent  of  total  imports  of  household  consumer  durables.  The 
.same  goes  for  total  U.S.  exports  in  1998,  with  household  furni- 
ture and  appliances  industries  dominating  household  consumer 
durables  with  34  percent  and  59  percent  of  total  exports,  respec- 
tively; lawn  and  garden  equipment  accountetl  for  7  percent  of 
those  exports. 

Kevin  M.  Ellis,  (202)  482-1  176,  Kevin_M_Ellis@ita.doc.gov, 
andAnhthu  D.  Trail,  U.S.  Department  of  Commerce,  Ofllce  of 
Consumer  Goods,  http;//www.ita. doc.gov/ocg.,  October  1999. 

HOUSEHOLD  FURNITURE 


The  household  furniture  industry  (SIC  251)  consists  of  firms 
that  produce  furniture  in  six  industry  sectors;  wood  house- 
hold furniture  (SIC  2511);  wood  upholstered  furniture  (SIC 
2512);  metal  furniture  (SIC  2514);  mattresses,  foundations, 
and  convertible  beds  (SIC  2515);  wood  television,  radio, 
phonograph  and  sewing  machine  cabinets  (SIC  2517);  and 
household  furniture  not  elsewhere  classified  (SIC  251S), 
which  includes  furniture  made  from  rattan,  bamboo,  rubber, 
and  similar  materials.  Office  furniture,  although  sometimes 
used  in  the  home,  is  included  under  SIC  252  and  will  not  be 
discussed  in  this  analysis. 

Global  Industry  Trends 

U.S.  imports  of  household  furniture  totaled  $7  billion  in  1998. 
From  1992  to  1998,  miports  grew  at  an  annualized  rate  of  15 
percent.  A  portion  of  that  increase  can  be  attributed  to  the  labor- 
intensive  furniture  parts  imported  by  U.S.  manufacturers  to 
enhance  product  lines,  but  the  increase  also  signifies  the  grow- 
ing importance  of  the  U.S.  furniture  market  to  foreign  firms. 
While  some  U.S.  manufacturers  operate  showrooms,  galleries. 


and  retail  outlets  in  foreign  markets,  lew  sell  internationally  on  a 
large  scale,  in  1998.  U.S.  lurnituie  exports  totaled  $1.6  billion, 
accounting  lor  only  6  percent  of  all  U.S.  product  shipments. 

The  success  of  the  new  brcetl  of  furniture  retailers  such  as 
IKfiA  and  I'ier  One  indicates  that  there  is  potential  lor  the  souic 
ing  and  maiketing  of  lurniture  on  a  global  scale,  'i  hc  Swedish 
franchise  IKHA  sources  products  from  around  the  world  lor  sale 
in  29  different  countries  and  was  ranked  1999"s  eleventh  top 
U.S.  furniture  store  by  the  industry  trade  publication  liirui- 
liirc/'/'oday.  The  success  of  these  stores  indicates  that  trade  barri- 
ers and  tariffs  are  low  enough  for  furniture  manulaciurers  to 
look  beyond  domestic  markets  and  build  international  brands. 

Domestic  Trends 

U.S.  Furniture  Industry.  U.S.  manufacturers  jiroduce  lurni- 
lurc  in  four  broad  categories:  traditional,  which  reflects  styles 

U.S.  Household  Consumer  Durables 
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popular  in  past  centuries;  transitional,  which  is  influenced  by 
traditional  lines  but  is  blended  with  newer  designs;  contempo- 
rary, which  is  reflective  of  current  design  trends;  and  modem, 
which  is  completely  original  in  design  and  form.  Despite  the 
range  of  furniture  styles,  consumer  demand  is  not  unifomi 
across  the  country.  Regional  tastes  and  differences  influence  the 
design  of  the  furniture  sought  in  many  markets.  For  example, 
white  finishes  are  more  popular  in  Florida  and  Arizona  than  they 
are  in  northern  states  and  modem  designs  have  stronger  demand 
on  the  west  coast  than  they  do  on  the  east  coast.  Some  compa- 
nies even  create  fumiture  lines  that  appeal  to  the  taste  of  a  spe- 
cific region,  such  as  Lexington's  Southern  Living  Collection. 

North  Carolina  is  the  furniture  industry  hub  of  the  United 
States.  Many  of  the  top  manufacturers  are  located  in  that  state, 
but  even  those  which  produce  in  other  parts  of  the  country  have 
a  North  Carolinian  presence.  The  state  has  hosted  the  Market,  a 
biannual  furniture  trade  show,  in  High  Point  since  191.1  The 
Market  is  the  largest  wholesale  furniture  show  in  the  world  and 
a  very  popular  event  for  manufacturers,  which  use  the  forum  to 
introduce  new  lines  to  retail  buyers.  The  international  Home 
Furnishings  Marketing  Association  estimates  that  90  percent  of 
the  industry's  U.S  domestic  buying  power  attends  the  Market 
and  that  over  74.500  participants  from  106  nations  participated 
in  the  April  1999  event. 

The  domestic  industry  changed  in  late  1999  with  the  proposed 
merger  of  two  major  U.S.  fumiture  manufacturers.  In  September 
1999,  La-Z-Boy  announced  that  it  would  purchase  LADD  Furni- 
ture Inc.  for  close  to  $300  million.  The  two  companies  are  lead- 
ers in  their  respective  market  segments  and  produce  lurniture 
under  a  variety  of  brand  names  (see  Table  38-3).  La-Z-Boy  is  a 
major  LI.S.  producer  of  upholstered  furniture  and  recliners,  while 
LADD  manufacturers  a  wide  range  of  bedroom,  dining  room, 
and  upholstered  fumiture  for  the  residential  market  as  well  as  the 
hotel  and  motel,  assisted  living,  and  government  markets.  The 
merger  is  expected  to  be  finalized  early  in  the  year  2000  and  will 
create  the  country's  largest  publicly  held  residential  furniture 
company,  with  expected  annual  shipments  in  excess  of  S2  billion. 

U.S.  product  shipments  of  household  fumiture  were  esti- 
mated to  reach  $29  billion  in  1999  (see  Table  38-4).  The  six 
industry  sectors  included  in  SIC  25  \  represent  a  diverse  collec- 
tion of  firms  that  produce  a  variety  of  furniture  for  home  use. 
The  two  largest  categories  are  wood  and  upholstered  fumiture. 
Product  shipments  in  those  sectors  were  estimated  at  $1 1 .7  and 
$10  billion,  respectively,  in  1999.  See  Figure  38-7  for  a  com- 
parison of  1998.  1999.  and  2000  product  shipment  estimates  by 
industry  sector. 

Low  interest  rates  and  a  strong  economy  created  a  vibrant 
housing  market  in  1998  and  1999  that  translated  into  strong  gains 
for  most  fumiture  manufacturers.  Over  the  last  25  years,  new  sin- 
gle-family American  homes  have  grown  in  size.  In  1998,  33  per- 
cent of  new  homes  were  built  with  four  or  more  bedrooms,  up 
from  just  21  percent  in  1975.  Similarly,  the  average  square  feet  of 
homes  increased  33  percent  from  1975  to  1998  (see  Table  38-5). 

The  domestic  industry  is  following  the  trend  toward  foreign 
production  by  sourcing  labor-intensive  hand-carved  and 
painted  fumiture  pieces  from  low-wage  economies  around  the 


TABLE  38-3:    Top  10  U.S.  Fumiture  Manufacturers 

(millions  of  dollars;  excludes  nonfurniture  sales) 


Percent 
Change 
1998  from 
Brands  Shipments  1997 


Manufacturer 


Furniture 

Brands 

International 

Lifestyle 
Furnishings 


La-Z-Boy, 
Inc. 


Klaussner 


Ashley 
Furniture 

Ethan  Allen 
Interiors 

LADD 
Furniture 


Sauder 

Bassett 
Furniture 
Industries,  Inc 

Bush  Furniture 


Thomasville,  Lane,  Broyhill 


Beacon  Hill  Showrooms, 
Benchcraft,  Berkline,  Drexel 
Heritage,  Henredon,  La  Barge, 
Lexington,  LifeStyle  Contract 
Furnishings,  Maitland-Smith,  Robert 
Allen/Ametex,  Sunbury,  Universal 

Centurion,  England/Corsair, 
Hammary,  Kincaid,  La-Z-Boy 
Canada,  Sam  Moore  Furniture 

Klaussner  of  California,  Klaussner 
International,  Stylecraft,  Paoli, 
Realistic 

Ashley,  Millennium 
Ethan  Allen,  Knob  Creek 


American  Drew,  American  of 
Martinsville,  Barclay,  Clayton 
Marcus,  Lea  Industries, 
Pennsylvania  House,  Pilliod 


Bassett,  E.B.  Malone 


1,960.3 


1,744.7 


8.4 


3.0 


1,244.0 

725.0 

651.0 
610.8 
571.1 

530.0 
397.6 

384.3 


15.8 


8.5 


22.8 


17.3 


8.7 


11.6 
-11.0 


27.1 


Source:  Furniture/Today,  May  10,  1999. 

globe.  In  addition,  many  manufacturers  are  buying  fumiture 
abroad  and  offering  it  in  specialized  import  collections.  In 
1998.  the  household  wood  fumiture.  metal  furniture,  and  uphol- 
stered fumiture  industry  .sectors  accounted  for  61.  20.  and  10 
percent,  respectively,  of  all  U.S.  imports  (see  Figure  38-8). 

Internationally,  the  most  competitive  U.S.  industry  sectors 
are  the  wood  furniture,  furniture  made  of  other  materials,  and 
upholstered  fumiture  categories,  which  accounted  for  88  per- 
cent of  the  $1.6  billion  in  exports  in  1998.  See  Figure  38-9  for 
a  breakdown  of  exports  by  industry  sector. 

Trends  in  Manufacturing.  The  fumiture  industry  is  under- 
going a  significant  change  in  the  way  manufacturers  market 
their  brands.  Traditionally,  it  was  not  the  manufacturer's  name 
that  brought  customers  to  stores  but  the  reputation  of  the  retailer 
that  sold  furniture  on  the  basis  of  price  points  and  style.  This 
resulted  in  poor  brand  awareness  at  a  time  when  name  recogni- 
tion for  other  high-ticket  items,  such  as  cars,  computers,  and 
home  appliances,  was  high.  To  increase  brand  awareness  and 
attract  a  devoted  customer  base,  manufacturers  increasingly  are 
establishing  their  own  dedicated  retail  outlets.  For  example,  in 
the  summer  of  1999  Furniture  Brands  International  opened  its 
fifth  Thomasville  store  and  in  May  1999  Baker  opened  a  flag- 
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TABLE  38-4:    Household  Furniture  (SIC  251)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipnients'' 

20,507 

21,906 

23,603 

24,458 

25,426 

26,702 

28,528 

30,495 

31,424 

6.8 

6.9 

3.0 

5.4 

Value  of  shipments  (1992$) 

20,507 

21,373 

22,363 

22,563 

23,010 

23,863 

25,126 

26,560 

27,017 

5.3 

5.7 

1.7 

4.1 

Total  employment  (thousands) 

253 

255 

267 

271 

^  /  o 

Production  workers  (thousands) 

213 

217 

229 

231 

232 

Average  hourly  earnings  ($) 

8.36 

8.77 

8.83 

8.89 

9.21 

Capital  expenditures 

346 

393 

436 

528 

481 

Product  data 

Value  of  shipments^ 

19,517 

20,825 

22,690 

23,530 

24,571 

25,607 

27,328 

29,191 

30,078 

6.7 

6.8 

3.0 

5.2 

Value  of  shipments  (1992$) 

19,517 

20,328 

21,508 

21,739 

22,270 

22,884 

24,069 

25,423 

25,860 

5.2 

5.6 

1.7 

3.8 

Trade  data 

Value  of  imports 

2,995 

3,397 

3,965 

4,448 

4,988 

5,882 

7,009 

8,408 

9,837 

19.2 

20.0 

17.0 

18.5 

Value  of  exports 

1,113 

1,183 

1,307 

1,320 

1,326 

1,530 

1,641 

1,594 

1,651 

7.3 

2.9 

3.6 

5.6 

'  Estimate  except  imports  and  exports. 
^  Estimate. 
^  Forecast. 

*  Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


ship  store  in  the  Georgetown  area  of  Washington,  DC.  and  plans 
to  open  25  additional  brand-dedicated  stores  by  2004.  Manu- 
facturers also  are  using  famous  names  such  as  the  Thomasville 
Ernest  Hemingway  Collection  and  the  ThoiTias  Kinkade  Col- 
lection from  La-Z-Boy  and  sporting  events  such  as  Century's 
British  Open  Collection  and  Drexel  Heritage's  Pinehearst  Col- 
lection to  attract  new  customers. 

Furniture  increasingly  is  being  designed  with  attention  to 
function.  A  prime  example  of  this  trend  is  the  new  Oasis 
recliner  by  La-Z-Boy.  At  first  glance,  the  chair  appears  to  be  a 


Product  Shipments  by  Industry 
Sector;  1998,  1999,  and  2000 


($  millions) 
14 


2000    2J  1999    ■  1998 


Wood     Upholstered     Metal      Mattresses     Radio,  Furniture 
furniture       wood        furniture         and         TV,  and       of  other 
furniture  foundations    sewing  materials 

machine 
cabinets 

Source,  U.S.  Department  of  Commerce  estimates. 


common  recliner;  however,  it  comes  equipped  with  heated  mas- 
sage, a  telephone  with  caller  ID  and  a  remote  control  under  one 
aiTTirest,  and  a  cooler  and  cup  holder  hidden  under  the  other 
armrest.  Similar  functional  yet  attractive  products  are  sold  by 
countless  other  manufacturers.  It  is  not  uncommon  to  find  sofas 
with  built-in  recliners,  coffee  tables  with  hidden  drawers  for 
quick  cleaning  of  the  living  room,  and  bedroom  dressers  with 
concealed  openings  for  jewelry  and  personal  items.  Youth  fur- 
niture has  been  especially  influenced  by  this  trend,  as  can  be 
seen  in  space-saving  creative  units  thai  combine  bunk  beds, 
lofts,  computer  desks,  and  hidden  drawers. 

The  use  of  leather  in  upholstered  furniture  lines  has 
increased  over  the  last  6  years,  and  the  trend  shows  no  sign  of 
abating.  Currently,  leather  accounts  for  approximately  19  per- 
cent of  all  upholstery  sales,  but  that  figure  is  expected  to 
increase  to  30  percent  over  the  next  few  years,  according  to  the 

TABLE  38-5:    New  Single-Family  Homes 

(thousands  of  houses  except  as  noted) 


Four  or 

Two  or 

2,400 

Average 

New  Homes 

More 

More 

Square  Feet 

Square 

Year 

Completed 

Bedrooms' 

Stories' 

or  More' 

Feet 

1975 

875 

21 

23 

11 

1,645 

1980 

957 

20 

31 

15 

1,740 

1985 

1,073 

18 

42 

17 

1,785 

1990 

966 

29 

46 

29 

2,080 

1995 

1,065 

30 

48 

28 

2,095 

1996 

1,129 

31 

47 

30 

2,120 

1997 

1,116 

31 

49 

31 

2,150 

1998 

1,160 

33 

2,190 

FIGURE  38-7 


'  Percentage  of  total  homes. 
'  NA  =  figures  not  available. 

Source:  U.S.  Bureau  of  the  Census  and  National  Association  of  Home 
Builders,  http://www.nahb.com/facts/forecast/sf.html. 
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U.S.  Imports  of  Household  Furniture 
by  Industry  Sector  in  1998 


Cabinets 
0.12% 


Other 

6.75% 


Bedding 
1.46% 


Metal 
19.91% 


Wood  Furniture 
61.36% 


Source  U  S  Departmeni  of  Commerce,  U  S  Department  of 
the  Treasury,  and  U  S  International  Trade  Commission 
Groupings  by  the  Internationa)  Trade  Administration,  Office 
of  Consumer  Goods,  http  //www  ita  doc  gov.ocg/contfrn  htm 


FIGURE  38-8 

industry  publication  FiiinitiirclToday.  The  increased  use  of 
leather  is  attributed  to  changing  customer  tastes,  an  increase  in 
its  quality,  and  a  decrease  in  its  price.  Industry  experts  expect 
tiie  trend  toward  leather  to  continue  as  consumers  increasingly 
view  that  material  as  an  affordable  luxury. 

Electronic  Commerce.  Every  major  U.S.  manufacturer  has 
a  Web  site,  althouizh  most  are  used  for  marketing  and  brand 


U.S.  Exports  of  Household  Furniture 
by  Industry  Sector  in  1998 

Other 
28.62% 

Cabinets  '^^^^1^^^^^^^^ 

m 

Bedding 
3.72% 

Metal  / 

8.49% 

Upholstered 
12.04% 

Source.  U  S.  Departmpnt  of  Commerce,  U.S.  Department  of  the  Treasury, 
and  U  S  Internationoil  Trade  Commission.  Groupings  by  the  Internationa! 
Trade  Administration.  Office  of  Consumer  Goods. 
http://www-ita.doc.gov''ocg/contfrn.htm 

building  rather  than  for  the  sale  of  furniture.  In  June  1999, 
Furniture  Brands  International,  which  includes  the  Broyhill, 
Lane,  and  Thomasville  brands,  announced  that  it  had  no  inten- 
tion of  allowing  direct  sales  to  consumers  via  Web  sites  and 
would  not  allow  Internet  furniture  pricing  or  sales  even  by 
authorized  mortar  and  brick  dealers  without  prior  approval. 
However,  the  company  did  state  its  support  of  dealers  that  use 
the  Internet  to  advertise  and  provide  product  information.  In 
the  fall  of  1999,  La-Z-Boy  and  Ethan  Allen  announced  that 
they  would  begin  selling  on-line  in  mid-2000  but  stressed  that 
Internet-only  retailers  would  not  be  allowed  to  sell  their  prod- 
ucts and  that  Internet  sales  would  occur  only  through  arrange- 
ments with  local  dealers  who  would  receive  a  percentage  of 
sales  that  occurred  in  their  regions  as  well  as  compensation 
for  filling  on-line  orders. 

For  smaller,  less  well-known  furniture  manufacturers,  the 
Internet  provides  an  opportunity  for  large-scale  visibility  that 
was  impossible  in  traditional  mortar  and  brick  stores  where 
expensive  floor  space  was  limited  to  major  brands.  There  are 
numerous  virtual  furniture  stores  on  the  Web,  but  there  is  no 
clear  industry  leader.  The  Internet  research  firm  Gomez.com 
ranks  the  most  visible  furniture  retailing  sites  by  ease  of  use, 
customer  confidence,  on-site  resources,  and  personalized  ser- 
vice on  a  quarterly  basis  (see  Table  38-6). 

The  Internet's  future  impact  on  the  industry  is  unclear.  On- 
line retailing  is  successful  when  consumers  can  compare  prices 
and  delivery  is  prompt  and  efficient.  However,  most  major  fur- 
niture manufacturers  have  indicated  their  unwillingness  to  sell 
directly  to  the  public  or  in  any  forum  that  does  not  involve  their 
established  mortar  and  brick  retailers.  If  major  brands  use  the 
Internet  only  to  drive  consumers  to  traditional  stores,  it  is 
unlikely  that  furniture  consumers  will  realize  the  price  benefits 
that  shopping  on-line  has  created  in  other  industries.  Further- 
more, for  consumers  who  turn  tt)  the  Internet  for  instant  gratifi- 
cation purcha.ses,  on-line  furniture  retailers  will  need  to  ship 
within  days,  not  weeks,  of  the  placement  of  orders  to  meet  cus- 
tomers" expectations.  This  will  be  difficult  in  the  furniture 
industry,  where  delivery  times  can  lluctuate  and  shipments 
often  are  delaved. 


TABLE  38-6:  Top  Furniture  Retailers  on  the 
Internet,  Winter  1999 


Internet  Retailer 


Web  Address 


GoodHome.com 

Furniture.com 

Living.com 

FurnitureFind.com 

HomePoint.com 

Eddie  Bauer 

BeHome 

RTA  Online 

The  Bombay  Company 
Puerta  Bella 


www.goodhome.com 

www.furniture.com 

www.living.com 

www.furniturefind.com 

www.homepoint.com 

www.eddiebauer.com 

www.behome.com 

www.rtaonline.com 

www.bombayco.com 

www.puertabella.com 


FIGURE  38-9 


Source:  http://www.gomezad visors. com/scorecards/index.cfm?topcat_id=41. 
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industry  and  Trade  Outlook  for  the  Next  1 
and  5  Years 

The  U.S  economy  is  expected  lo  slow  f'loin  ils  record  9-year 
expansion  and  grow  at  a  rale  of  2  to  2.5  percent  in  the  year 
20()().  Signs  ol  a  possible  slowdown  were  evident  in  the  second 
hall'ol  1999  as  the  U.S.  Federal  Reserve  raised  interest  rates  on 
two  separate  occasions,  signaling  the  possible  threat  of  inflation 
in  the  economy.  The  increase  in  interest  rates  translated  into 
higher  mortgage  rates  that  threatened  to  slow  the  housing  mar- 
ket, hi  AiigLisl  1999,  the  average  mortgage  rate  crossed  the  8 
percent  threshold,  a  level  that  had  not  been  seen  since  mid- 
1997.  However,  because  of  the  strength  of  the  U.S.  stock  mar- 
ket and  rising  wages,  the  housing  market  remained  strong  as 
people  across  the  country  continued  to  buy  homes,  often  paying 
more  than  the  asking  price  in  the  hope  of  securing  a  mortgage 
before  another  rate  increase.  U.S.  product  shipments  of  furni- 
ture grew  5.6  percent  in  constant  dollars  from  1998  to  1999  (see 
Table  38-4). 

The  furniture  industry  is  not  expected  to  see  similar  gains  in 
'2000.  A  further  rise  in  interest  rates  could  cause  Americans  to 
'defer  home  buying  to  future  periods  in  hopes  of  attaining  lower 
financing  rates.  A  decline  in  home  sales  would  result  in 
decreased  demand  for  furniture  products,  although  it  would  not 
translate  into  an  immediate  decline  for  the  industry.  The  strong 
home  sales  of  late  1998  and  1999  are  likely  to  propel  the  indus- 
try to  modest  growth  in  2000  as  consumers  gradually  purchase 
furniture  for  new  homes.  Therefore,  it  is  estimated  that  U.S. 
product  shipments  will  increase  1.7  percent  in  constant  dollars 
in  2000  (see  Table  38-4). 

Over  the  next  5  years,  U.S.  furniture  shipments  are  expected 
to  slow  from  their  recent  highs  and  attain  only  modest  growth. 
From  1992  to  1998,  the  furniture  industry  was  exceptionally 
strong.  Product  shipments  grew  at  an  annualized  rate  of  3.6  per- 
cent after  adjusting  for  inflation,  and  it  is  unlikely  that  the 
industry  can  sustain  similar  growth  in  future  periods.  If  the 
Federal  Reserve  increases  interest  rates  in  2000,  it  is  likely  that 
the  furniture  industry  will  experience  a  decline  in  U.S.  con- 
sumer demand  for  household  furniture.  Furthermore,  U.S.  pro- 
ducers are  expected  to  benefit  from  a  gradual  decline  in  the 
alue  of  the  U.S.  dollar,  which  would  make  American  furniture 
products  more  competitive  internationally,  and  the  resulting 
increase  in  exports  could  offset  declines  in  the  domestic  market. 

Population  demographics  have  an  impact  on  the  furniture 
industry  over  the  long  term.  It  is  estimated  that  those  between 
;iges  34  and  44  spend  the  most  on  furniture  purchases  per  year. 
However,  by  age  34,  most  consumers  have  had  some  experience 
buying  furniture.  In  an  effort  to  attract  and  retain  consumers  at 
earlier  ages,  some  furniture  manufacturers  are  targeting  genera- 
tion X  with  the  hope  that  their  attention  to  this  traditionally 
underserved  segment  of  the  market  will  translate  into  long-term 
furniture  buying  relationships  as  that  generation  ages.  A  prime 
example  of  this  trend  can  be  seen  in  a  recent  collection  by  Broy- 
hill  entitled  "GX  by  Broyhill:  A  Collection  So  Hot,  It's  Cool." 
In  1999,  those  between  ages  35  and  44  were  estimated  to  make 
up  the  largest  percentage  of  U.S.  households.  However,  the 
population  of  this  age  group  is  expected  to  decline  gradually. 


and  by  2005,  those  between  ages  45  and  54  are  expected  to  hold 
the  largest  share  of  U.S.  households  (see  Figure  38-10). 

The  Internet's  long-term  effects  on  the  industry  are  uncer- 
tain. If  manufacturers  allow  top  branded  furniture  to  be  sold 
over  the  Internet,  the  price  competition  that  is  occurring  in  other 
industries  could  result  in  increased  total  consumer  expenditures 
on  furniture  products  despite  the  anticipated  slowdown  in  the 
industry. 

Global  Market  Prospects 

U.S.  manufacturers  have  not  focused  on  international  markets 
because  the  strong  domestic  economy  has  reduced  the  need  for 
producers  to  look  to  foreign  markets  to  meet  sales  expectations. 
However,  if  domestic  demand  for  household  furniture  declines 
as  a  result  of  changes  in  the  U.S.  economy,  manufacturers  will 
need  to  reconsider  foreign  markets  for  future  growth. 

The  NAFTA  partners  Canada  and  Mexico  accounted  lor  55 
percent  of  all  LLS.  exports  of  household  furniture  in  1998,  up 
from  48  percent  in  1 997  (see  Table  38-7).  Total  U.S.  exports  are 
estimated  to  have  reached  $1.6  billion  in  1999,  a  slight  decline 
from  1998,  partly  as  a  result  of  the  strength  of  the  U.S.  dollar, 
w  hich  raised  the  prices  of  American  products  lor  most  interna- 
tional consumers. 

U.S.  exports  are  expected  to  grow  3.6  percent  in  2000 
because  of  the  increasing  strength  of  many  of  the  economies 
previously  devastated  by  the  Asian  financial  crisis.  The 
economies  of  Mexico  and  Brazil,  the  second  and  sixth  largest 
U.S.  furniture  export  markets,  are  expected  to  see  positive 
growth  as  their  currencies  strengthen  relative  to  the  U.S.  dollar, 
making  American  furniture  more  af  fordable  to  their  consumers. 

U.S.  furniture  tariffs  were  reduced  beginning  in  1995  and 
eliminated  completely  by  1999  as  part  of  the  General  Agree- 
ment on  Tariffs  and  Trade  (GATT)  Uruguay  Round  "zero-for- 
zero"  agreements.  Other  signatories  to  the  agreement,  including 
the  European  Union,  followed  phased-in  tariff  reduction  sched- 


Projections  of  Households  by  Age 
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■  1999 
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Source  U  S  Department  of  Commerce.  Bureau  of  the  Census 
hnp://www-census.gov/population,i'www/projections/naihh.html. 
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TABLE  38-7:    U.S.  Trade  Patterns  in  Household  Furniture^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Regions' 

Value^ 

Share,  % 

Regions' 

Value^ 

Share,  % 

NAFTA 

NAFTA 

1  942 

28 

Latin  America 

210 

13 

Latin  America 

175 

2 

Western  Europe 

199 

12 

Western  Europe 

1,314 

19 

Japan/Ctiinese  Economic  Area 

124 

8 

Japan/Chinese  Economic  Area 

2,299 

33 

Other  Asia 

31 

2 

Other  Asia 

1,147 

16 

Rest  of  world 

180 

11 

Rest  of  world 

133 

2 

World 

1,641 

100 

World 

7,009 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

721 

44 

China 

1,551 

22 

Mexico 

175 

11 

Canada 

1,301 

19 

Japan 

91 

6 

Italy 

760 

11 

United  Kingdom 

68 

4 

Taiwan 

687 

10 

Saudi  Arabia 

68 

4 

Mexico 

641 

9 

iloeol 
33  He 


'  SIC  251. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


iiles.  Trade  in  most  furniture  products  between  Canada,  Me,\- 
ico,  and  the  United  States  is  duty-free  under  NAFTA.  China's 
accession  to  the  WTO  could  result  in  increased  U.S.  furniture 
exports.  In  1998,  China  accounted  for  only  0. 1 7  percent  of  U.S. 
furniture  exports.  However,  during  that  year,  China  became  the 
number  one  source  of  foreign  furniture  to  the  United  States, 
accounting  for  22  percent  of  imports.  Liberalization  of  tariff 
and  nontariff  barriers  that  have  prohibited  U.S.  manufacturers 
from  reaching  their  full  potential  probably  would  result  in 
increased  exports  to  China. 

U.S.  imports  of  household  furniture  were  estimated  at  $8.4 
billion  in  1999  and  accounted  for  23  percent  of  American  con- 
.-iumption  of  household  furniture.  Imports  are  expected  to  con- 
tinue to  rise  in  the  year  2000  and  top  $9.8  billion,  accounting  for 
25  percent  of  U.S.  furniture  consumption  (see  Table  38-4).  Over 
the  next  5  years,  U.S.  imports  are  expected  to  continue  to  grow 
as  firms  increasingly  employ  foreign  production  for  labor- 
intensive  furniture  pieces  and  continue  to  buy  foreign-produced 
furniture  for  specialized  import  lines.  It  is  possible  that  the  fur- 
niture industry  will  follow  the  trend  toward  foreign  production 
of  goods  that  can  be  produced  at  a  lower  cost  in  foreign  markets, 
leading  to  a  further  increase  in  U.S.  household  furniture  imports. 

Jamie  J.  Lemm,  U.S.  Department  of  Commerce,  Office  of  Con- 
sumer Goods,  (202)-482-5783,  fax:  (202)  482-3981,  LemmJ@ 
ita.doc.gov,  http://www.ita.doc.gov/ocg,  September  1999. 


HOUSEHOLD  APPLIANCES  

Household  appliances  (SIC  363)  include  household  cooking 
equipment  (SIC  3631:  household  electric  and  nonelectric 
cooking  equipment  such  as  stoves,  ranges,  and  ovens, 
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including  microwave  and  convection  ovens);  household 
refrigerators  and  home  and  farm  freezers  (SIC  3632);  house- 
hold laundry  equipment  (SIC  3633:  laundry  equipment  such 
as  washing  machines,  dryers,  and  ironers  for  household 
use,  including  coin-operated);  electric  housewares  and  fans 
(SIC  3634:  electric  housewares  for  heating,  cooking,  and 
other  purposes  and  electric  household  fans  except  attic 
fans);  household  vacuum  cleaners  (SIC  3635);  and  house- 
hold appliances  not  elsewhere  classified  (SIC  3639:  house- 
hold appliances  such  as  water  heaters,  dishwashers,  food 
waste  disposal  units,  and  household  sewing  machines). 

Factors  Affecting  Future  Industry  Growth 

The  household  appliance  industry  recorded  another  growth  year 
in  1999  as  product  shipments  expanded  to  $21.9  billion.  This 
was  an  increase  of  5.4  percent  in  constant  dollars  over  1998  (see 
Table  38-8).  The  industry  benefited  from  a  robust  economy  in 
its  ninth  year  of  expansion.  GDP  increased  about  4  percent  dur- 
ing that  year.  Real  disposable  income  rose  briskly,  up  an  esti- 
mated 3.5  percent,  aided  by  strong  growth  in  employment  and 
wages.  However,  growth  in  consumer  spending  increased  even 
more,  as  the  personal  saving  rate  declined  from  0.5  percent  to  a 
negative  0.5  percent  during  that  year.  Rather  than  being  a  dan- 
ger signal,  the  negative  savings  rate  was  attributed  by  many  to  a 
sharp  rise  in  household  net  worth  as  a  result  of  the  rising  stock 
market  in  recent  years.  This  enabled  consumers  to  spend  more 
than  their  incomes  normally  would  allow. 

The  economy  afso  benefited  from  relatively  low  interest 
rates,  which  declined  in  late  1998.  Housing  starts,  which  are  an 
important  factor  in  the  underlying  demand  for  appliances, 
totaled  an  estimated  1,630,000  in  1999.  While  this  was  an 
increase  of  only  about  1  percent  from  1998,  it  was  the  highest 
rate  of  housing  starts  since  1986.  Housing  starts  remained 
strong  despite  two  federal  funds  interest  rate  increases  of  0.25 
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TABLE  38-8:    Household  Appliances  (SIC  363)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1  QQ"7  1 

I  yy  / 

1998 

1999 

2000' 

97-98 



98-99 

99-00 

96-00' 

Industry  data 

Value  of  shipments* 

18,633 

20,435 

22,829 

21,776 

22,157 

21,203 

22,014 

23,103 

23,829 

3,8 

4,9 

3.1 

1,8 

3631  Household  cooking  equipment 

2,950 

3,010 

3,849 

3,918 

3,565 

3,540 

3.625 

3.886 

4,041 

2,4 

7,2 

4.0 

3,2 

3632  Household  refrigerators 

4,232 

4,463 

5,149 

5,200 

5,605 

4.826 

5.110 

5.275 

5,433 

5,9 

3.2 

3.0 

-0  8 

3633  Household  laundry  equipment 

3,329 

3,871 

4,612 

4,133 

4,233 

3.723 

3.865 

4,140 

4,306 

3,8 

7,1 

4.0 

0,4 

3634  Electric  housewares  and  fans 

2,897 

3,106 

3,053 

3,298 

3,032 

3,435 

3,574 

3,678 

3,715 

4,0 

2,9 

1,0 

5,2 

3635  Household  vacuums 

1,905 

2,096 

1,933 

2,045 

2,425 

2,398 

2,473 

2,642 

2,748 

3.1 

6,8 

4,0 

3  2 

3639  Home  appliances  nec 

3,320 

3,889 

4,233 

3,183 

3,297 

3,281 

3,367 

3,482 

3.586 

2.6 

3.4 

3.0 

2,1 

Value  of  shipments  (1992$) 

18,633 

20,179 

22,512 

21,498 

21,717 

21,330 

22,213 

23,380 

24,114 

4,1 

5.3 

3.1 

2,7 

3631  Household  cooking  equipment 

2,950 

2,91 1 

3,755 

3,856 

3,481 

3,484 

3,658 

3,878 

4,033 

5,0 

6.0 

4.0 

3,7 

3632  Household  refrigerators 

4,232 

4,436 

5,068 

5,154 

5,538 

4,980 

5,180 

5,490 

5,655 

4,0 

6.0 

3,0 

0,5 

3633  Household  laundry  equipment 

3,329 

3,887 

4,668 

4,191 

4,258 

3,878 

4,072 

4,337 

4,510 

5,0 

6,5 

4,0 

1,4 

3634  Electric  housewares  and  fans 

2,897 

3,087 

3,065 

3,328 

3,066 

3,572 

3,679 

3,753 

3,790 

3,0 

2,0 

1,0 

5,4 

3635  Household  vacuums 

Z,Uo  / 

9 

Z,  JUo 

Z,  J't  1 

O  A  CQ 
Z,4DO 

Z,D  JU 

Z,  /  oD 

5.0 

7,0 

4.0 

4,4 

3639  Home  appliances  nec 

^  R9n 

4  114 

9  n7n 

J,  1  DD 

o,jy  1 

9  r\ 

4,U 

3.0 

2,5 

Total  employment  (thousands) 

103 

105 

111 

110 

108 

98.0 

99.0 

100 

1,0 

1,0 

Production  workers  (thousands) 

83.2 

85.0 

90.6 

87.7 

87.0 

79.9 

82.0 

85,1 

2,6 

3,8 

{Average  hourly  earnings  (S) 

11.34 

11.72 

11,74 

12.23 

12  81 

13.65 

13.95 

14,50 

2,2 

3,9 

'Capital  expenditures 

556 

481 

517 

630 

721 

Product  data 

Value  of  shipments^ 

16,789 

18,027 

19,841 

20,095 

20,581 

19,855 

20,542 

21,512 

22,207 

3,5 

4.7 

3.2 

1,9 

3631  Household  cooking  equipment 

3,007 

3,162 

3,821 

3,904 

3,766 

3,607 

3,693 

3,959 

4,1 17 

2,4 

7.2 

4.0 

2,3 

3632  Household  refrigerators 

4,048 

4,309 

4,995 

5,121 

5,356 

4,775 

4,949 

5,109 

5,262 

3,6 

3.2 

3.0 

-0,4 

3633  Household  laundry  equipment 

2,995 

3,299 

3,671 

3,541 

3,699 

3,587 

3,724 

3,989 

4,149 

3,8 

7.1 

4,0 

2,9 

3634  Electric  housewares  and  fans 

2,653 

2,710 

2,651 

2,875 

2,501 

2.638 

2,778 

2,790 

2.818 

5,3 

0.4 

1,0 

3,0 

3635  Household  vacuums 

1,809 

2,015 

1,788 

1,907 

2,341 

2,334 

2,407 

2,571 

2.674 

3,1 

6.8 

4,0 

3,4 

3639  Home  appliances  nec 

2,279 

2,531 

2,916 

2,748 

2,919 

2,914 

2,991 

3,094 

3,187 

2,6 

3.4 

3,0 

2,2 

Value  of  shipments  (1992$) 

16,789 

17,792 

19,559 

19,834 

20,160 

19,963 

20,775 

21,889 

22,595 

4,1 

5.4 

3,2 

2,9 

3631  Household  cooking  equipment 

3,007 

3,058 

3,727 

3,842 

3,677 

3,549 

3,726 

3,950 

4,108 

5,0 

6.0 

4,0 

2,8 

3632  Household  refrigerators 

4,048 

4,283 

4,916 

5,075 

5,292 

4,927 

5,124 

5.431 

5,594 

4.0 

6.0 

3.0 

1,4 

3633  Household  laundry  equipment 

2,995 

3,312 

3.715 

3,592 

3,721 

3,736 

3,923 

4,178 

4,345 

5.0 

6.5 

4.0 

4,0 

3634  Electric  housewares  and  fans 

2,653 

2,694 

2,662 

2,902 

2,529 

2,742 

2,797 

2,846 

2.874 

2.0 

1.8 

1.0 

3,2 

3635  Household  vacuums 

1,809 

1,958 

1,705 

1,809 

2,223 

2,279 

2,393 

2,560 

2,662 

5,0 

7.0 

4,0 

4,6 

3639  Home  appliances  nec 

2,279 

2,486 

2,834 

2,614 

2,717 

2,730 

2,812 

2,924 

3,012 

3,0 

4.0 

3,0 

2,6 

Trade  data 

Value  of  imports 

4,368 

4,588 

4,945 

5,172 

5,504 

5,805 

6.461 

6,885 

7,300 

11.3 

6.6 

6,0 

7.3 

Value  of  exports 

2,315 

2,488 

2,574 

2,628 

2,802 

2,979 

2,912 

2,750 

2,925 

-2.2 

-5.6 

6.4 

1.1 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

''  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census:  International  Trade  Administration. 


ipercent  each  by  the  Federal  Reserve  during  the  summer  ot 
1999.  Those  rate  increases  cau.sed  mortgage  interest  rates  to 
increase  from  approximately  7  percent  in  the  spring  to  8  percent 
by  mid-September.  However,  housing  starts  remained  strong 
into  the  fall  because  of  the  strength  of  home  sales.  Nevertheless, 
Ihigher  mortgage  interest  rates  are  likely  to  dampen  the  housing 
market  in  2000. 

Other  factors  influencing  consumer  demand  for  appliances 
I'were  the  low  unemployment  rate  and  the  high  consumer  confi- 
udence  level.  In  the  first  8  months  of  1999,  the  unemployment 
urate  fluctuated  at  a  4.2  to  4.3  percent  level,  the  cyclical  bottom 
Ito  that  point.  Most  consumers  were  well  aware  of  this  pleasant 
'(situation  since  news  articles  about  employment  generally  con- 


cerned difficulties  finding  workers,  not  finding  employment. 
Consumer  confidence  reflected  those  rosy  conditions.  As  mea- 
sured by  the  Conference  Board,  consumer  confidence  hit  a 
cyclical  peak  of  139.0  (1985  =  100)  in  June  before  dipping  in 
August  to  135.8.  still  an  extremely  high  level.  Consumer  confi- 
dence is  important  for  relatively  large  purchases  such  as  appli- 
ances (see  Figure  38-5). 

Global  Industry  Trends 

The  U.S.  appliance  industry  is  a  relatively  mature  industry,  with 
five  companies  producing  a  full  line  of  major  household  appli- 
ances— cooking,  refrigeration,  and  laundry — and  many  more 
companies  specializing  in  more  narrow  lines  of  product  cate- 
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gories.  There  are  also  many  companies  that  produce  small 
household  appliances.  Since  many  appliances  have  changed 
only  slightly  over  recent  decades,  there  is  little  to  differentiate 
one  manufacturer's  products  from  another's.  The  result  has 
been  intense  price  competition  as  appliances  have  tended  to  be 
considered  more  and  more  like  commodities  by  consumers. 

About  10  years  ago,  the  industry  began  a  globalization 
process  that  started  when  Electrolux  of  Sweden  acquired  White 
Consolidated  Inc.  of  the  United  States  with  the  Frigidaire. 
Kelvinator,  and  White  Westinghouse  brands.  This  was  followed 
by  Whirlpool's  acquisition  of  Phillips's  European  appliance 
business.  Since  that  time,  there  have  been  several  international 
acquisitions,  consolidations,  and  restructurings.  Along  the  way 
there  have  been  a  few  missteps  and  retreats.  Today,  the  two 
global  market  leaders  are  Electrolux  and  Whirlpool,  with  a 
strong  presence  in  most  of  the  important  markets  around  the 
world.  In  addition,  there  arc  several  other  manufacturers  with  a 
strong  market  position  in  one  or  more  local  markets. 

Many  of  the  manufacturers  moving  into  foreign  markets 
found  the  competition  much  more  intense  and  unremitting  than 
they  expected.  Maytag,  which  had  acquired  Hoover  with  plants 
in  the  United  Kingdom  and  Australia  in  addition  to  the  United 
States,  sold  off  the  foreign  operations  because  of  tierce  compe- 
tition. Whirlpool,  which  entered  into  several  joint  ventures  in 
China  and  India  to  produce  refrigerators  and  laundry  equip- 
ment, experienced  large  losses  in  China  as  a  result  of  falling 
prices  caused  by  industry  overcapacity.  Another  problem  in 
recent  years  has  been  currency  devaluations  and  economic  dif- 
ficulties in  several  countries  in  Asia  and  South  America  as  well 
as  Russia,  which  slowed  appliance  sales  drastically.  In  addition, 
the  economies  of  several  countries  in  Europe  have  been  far 
from  robust  in  recent  years,  with  high  rates  of  unemployment. 

In  spite  of  these  difficulties,  the  trend  toward  globalization 
will  continue.  The  introduction  of  the  Euro  at  the  beginning  of 
1999  is  having  a  major  impact  in  the  European  markets  by  facil- 
itating price  comparisons  between  goods  such  as  appliances 
produced  in  different  European  countries.  This  will  encourage 
increased  trade  among  the  European  countries.  Further  industry 
con.solidation  probably  will  result  as  weaker  companies  are 
forced  out  of  the  industry. 

Electronic  Commerce 

The  larger  appliance  manufacturers  have  all  established  corpo- 
rate Web  sites  in  recent  years  that  generally  contain  basic  infor- 
mation about  a  company  and  its  products.  Many  do  an  excellent 
job  of  product  promotion  by  providing  extensive  product  infor- 
mation, such  as  on-line  catalogs,  warranty  and  financing  infor- 
mation, and  a  list  of  local  retail  dealers.  Some  companies  also 
supply  additional  information  such  as  recent  press  releases, 
news  articles,  executives'  speeches,  and  financial  statements. 
Other  information  sometimes  provided  includes  recipes, 
owner's  manuals,  and  tips  on  using  appliances.  At  present, 
appliance  manufacturers  generally  do  not  .sell  products  other 
than  parts  and  accessories  directly  to  the  public  from  these  sites. 
However,  there  is  substantial  interest  by  manufacturers  in  the 
sales  potential  of  the  Internet.  Some  manufacturers  have  plans 


I 

tor  some  form  of  Internet  sales.  General  Electric  (GE)  plans  to  ]. 
sell  directly  to  builders  via  the  Internet,  and  Whirlpool  has  a  ; 
joint  venture  that  will  sell  several  product  categories,  including  j 
appliances,  on  the  Internet.  j 

Some  national  retail  chains,  such  as  Sears  and  Circuit  City,  are 
already  selling  appliances  on  the  Internet.  In  addition,  appliances  -J 
are  being  sold  on  several  Internet  shopping  sites  by  companies  J 
that  sell  only  through  the  Internet  and  do  not  have  brick  and  mor-  I 
tar  stores.  Most  of  these  sites  sell  appliances  from  several  manu-  i 
facturers.  Deliveries  of  major  appliances  sold  on  the  Internet  by  > 
the  major  retail  chains  can  be  an  anged  easily  through  the  chains'  ;i 
local  outlets.  Other  Internet  sellers  are  using  special  caniers,  ,i 
since  most  major  appliances  exceed  the  weight  limits  of  national  ,| 
shippers  such  as  United  Parcel  Service  (UPS).  Smaller  appli-  ,| 
ances  can  be  sent  readily  without  these  deliveiy  problems.  ; 

Energy  Efficiency 

The  U.S.  Department  of  Energy  (DOE),  pursuant  to  the  National  » 
Appliance  Energy  Conservation  Act  of  1987,  sets  national  energy  i 
efficiency  standards  for  several  categories  of  major  household  il| 
appliances,  including  refrigerators  and  freezers,  water  heaters,  i 
dishwashers,  clothes  washers  and  dryers,  and  kitchen  ranges  and  I 
ovens.  After  setting  the  original  standards,  DOE  has  since  tight-  l| 
ened  the  standards  for  several  of  the  product  categories  at  various 
dates.  i 

One  major  revision  consists  ot  the  energy  efficiency  stan-  f^. 
dards  for  refrigerators  and  freezers  that  will  take  effect  in  .luly  a 
2001.  Appliances  meeting  the  new  standards  will  be  2?<  to  30 t 
percent  more  efficient  than  those  manufactured  in  1997,  when  ] 
the  final  revised  standards  were  published  by  DOE.  Manufac-2 
turers  will  meet  the  revised  standards  through  changes  such  as 
improved  insulation,  more  efficient  motors  and  compressors,  3 
and  defrost  control  sensors. 

In  September  I99S,  DOE  decided  not  to  set  standards  forii 
electric  ranges,  ovens,  and  microwave  ovens,  since  the  design  j 
options  being  considered  were  not  economically  justified,  j 
However.  DOE  is  expected  to  publish  final  rules  lor  gas  ranges  j, 
and  ovens  in  early  2000.  The  revised  standards  in  the  rules  j 
would  ban  the  use  of  gas  pilot  lights  for  all  ranges  and  ovens,  j 
Currently,  pilot  lights  are  banned  only  for  gas  ranges  and  ovens  * 
that  also  have  an  electric  cord,  which  often  is  u.sed  to  power  < 
electric  clocks  and  timers.  The  revised  standards  would  save  a 
substantial  amounts  of  natural  gas  since  the  pilot  lights  in  these 
appliances  use  approximately  the  same  amount  of  gas  that  is.t 
u.sed  in  the  actual  cooking.  t  i 

Revised  standards  for  water  heaters  are  expected  to  be  pub-  (| 
lished  in  the  fall  of  2000.  These  new  standards  are  expected  to  « 
result  in  the  use  of  improved  heat  traps,  flue  baffles.  Hue 
dampers,  insulation,  heat  exchangers,  and  electronic  ignition. 

Revised  standards  for  clothes  washers  are  also  expected  to  be  i  'I 
published  in  fall  2000.  Since  90  to  95  percent  of  the  energy  used  I 
by  clothes  washers  is  used  to  heat  the  water,  reducing  the  I 
amount  of  water  is  an  obvious  way  to  save  energy.  Of  the  two  ) 
types  of  clothes  washers,  horizontal-axis  (front  load)  washers  J(i 
use  one-third  the  amount  of  water  as  vertical-axis  (top  load)jil 
washers  use.  DOE  has  decided  to  treat  both  types  of  washers  as  i; 
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being  in  the  same  ealegory,  with  the  same  appheable  energy  elll- 
ciency  standard,  rather  than  in  two  eategories.  While  some 
improvements  can  be  made  in  vertical-axis  washers,  such  as  the 
use  of  sprayers  for  washing  and  rinsing,  they  will  never  be  as 
efficient  as  horizontal-axis  machines.  However,  more  than  95 
percent  of  the  washers  sold  in  the  United  States  are  vertical-axis 
washers.  In  addition,  basic  hori/ontal-axis  washers  currently 
cost  about  double  what  a  basic  veilical-axis  washer  costs. 

In  addition  to  energy  standards,  DOE  and  the  U.S.  Environ- 
mental Protection  Agency  have  created  the  Energy  Star  label, 
which  is  used  to  identify  the  more  energy-efficient  products  on 
the  market.  Appliances  have  been  eligible  to  carry  the  label 
since  1996.  The  appliance  categories  in  SIC  363  that  are  eligi- 
ble for  the  label  are  refrigerators,  clothes  washers,  and  dish- 
washers. The  program  may  be  extended  soon  to  cover  water 
heaters.  Energy  Star-labeled  appliances  significantly  exceed 
existing  DOE  energy  standards:  dishwashers  by  13  percent, 
refrigerators  by  20  percent,  and  clothes  washers  by  !()()  percent. 
Consumers  can  be  assured  that  an  Energy  Star-labeled  appli- 
ance is  a  high-performance  product  that  will  have  a  substan- 
tially reduced  operating  cost  over  its  lifetime. 

The  voluntary  Energy  Star  label  is  in  addition  to  the  Energy 
Guide  label  that  is  required  by  the  U.S.  Federal  Trade  Commis- 
sion. That  label,  which  has  been  required  since  1980,  shows  the 
estimated  kilowatt-hours  of  electricity  consumed  per  year  on  a 
horizontal  graph,  with  the  end  points  showing  the  highest  and 
lowest  amounts  consumed  by  models  of  similar  size.  The  esti- 
mated annual  operating  cost  also  is  provided.  These  Energy 
Guide  labels  are  required  for  refrigerators,  refrigerator-freezers, 
freezers,  dishwashers,  clothes  washers,  and  water  heaters. 

Premium  Appliances 

One  bright  spot  for  the  appliance  industry  in  the  past  few  years 
has  been  the  risrng  demand  for  premium,  high-priced  appli- 
ances. In  recent  decades,  appliances  increasingly  have  been 
viewed  as  commodities.  Since  there  were  relatively  few  product 
advancements,  manufacturers  often  competed  on  price.  How- 
ever, fueled  by  rising  income  and  consumer  confidence  caused 
by  the  strong  stock  market  and  an  especially  long  economic 
expansion,  consumers  increasingly  are  opting  for  high-end 
appliances  as  opposed  to  the  basic  models.  Also  contributing  to 
the  demand  for  such  appliances  is  the  fact  that  the  baby  boom 
generation  has  entered  its  high-income  years.  The  result  has 
been  booming  sales  of  premium  appliances,  while  sales  of 
cheaper  appliances  have  been  relatively  flat. 

There  are  several  examples  of  manufacturers  trying  to  meet 
the  needs  of  this  swelling  consumer  demand.  In  1997,  Maytag 
introduced  its  new  top-of-the-line  washer,  the  Neptune.  This 
horizontal-axis  product  generated  a  lot  of  interest  because  of  its 
energy-  and  water-saving  ability.  It  was  successfully  priced  at 
$1,000,  substantially  more  expensive  than  any  of  its  competi- 
tors' products.  Maytag's  success  with  the  Neptune  spurred 
other  manufacturers"  planned  introductions  of  appliances  with 
new  features  for  the  high  end  of  the  market.  In  1998,  Whirlpool 
introduced  a  high-efficiency  vertical-axis  washing  machine 
with  a  spray  rinse  system  and  water  temperature  sensor  that 


reduced  water  and  energy  consumption  substantially  compared 
with  regular  fill  and  rinse  washers. 

GE  introduced  the  Triton  dishwasher  in  August  1999.  This 
washer  has  a  third  wash  arm  above  the  top  rack  that  cuts  the 
need  lor  prerinsing.  I(  features  a  speed  cycle  that  cuts  the  wash- 
ing time  tor  lightly  soiled  or  prerinsed  dishes  from  the  usual  90 
minutes  to  60  minutes.  It  is  also  especially  quiet  because  of  its 
improved  motor  and  insulation.  Maytag's  new  Intellisense  dish- 
washer senses  how  dirty  dishes  are  and  adjusts  the  water  tem- 
perature and  cycle  time  accordingly.  It  adds  washing  time  if  the 
consumer  doesn't  use  enough  detergent. 

Several  manufacturers'  top-end  side-by-side  refrigerators  now 
feature  water  tlltration.  Sub-Zero  has  a  refrigerator  model  with 
multiple  temperature  zones  that  allows  consumers  to  program 
specific  temperatures  for  specific  foods.  It  also  has  an  alarm  in 
case  the  door  is  left  open. 

Several  appliance  manufacturers  have  also  introduced  faster- 
cooking  appliances  using  differing  technologies,  often  com- 
bined with  microwaves.  GE's  Advantium  oven  uses  halogen 
light  waves  and  microwaves  to  cook  the  outside  of  food  much  as 
conventional  radiant  heat  does  but  also  to  penetrate  the  surface 
so  that  the  inside  is  cooked  at  the  same  time.  Frigidaire  has  a  new 
convection  oven  with  a  fan  system  controlled  by  the  cook,  while 
Maytag  is  introducing  a  household  oven  with  jet  air  impinge- 
ment cooking  that  shoots  hot  air  from  the  top  of  the  oven  around 
the  food  and  out  the  bottom,  to  be  filtered  and  recirculated.  That 
system  is  already  used  in  commercial  cooking. 

Industry  Growth  for  the  Next  1  and  5  Years 

Appliance  product  shipments  are  expected  to  increase  3. 1  percent 
in  2000  in  constant  dollars  from  the  record  levels  of  1999.  The 
economy  is  expected  to  grow  at  a  slower  rate  in  the  year  2000, 
with  GDP  falling  from  the  4  percent  rate  of  growth  of  1999  to  an 
estimated  2  percent  growth  rate  in  2000  (see  Table  38-8).  Over 
the  next  5  years,  U.S.  shipments  of  household  appliances  are 
expected  to  increase  at  an  estimated  compound  annual  rate  of  2 
percent. 

Real  disposable  income  is  expected  to  rise  about  3  percent  in 
2000,  while  the  increase  in  total  consumption  is  expected  to  be 
slightly  more  than  2  percent  as  the  consumer  savings  rate  rises 
out  of  negative  territory.  The  interest  rate  increases  by  the  Fed- 
eral Reserve  in  1999  should  slow  the  housing  market  somewhat 
in  2000  for  both  new  housing  starts  and  housing  resales.  Hous- 
ing starts  are  expected  to  decline  to  about  1.5  million  starts 
from  slightly  over  1.6  million  in  1999.  In  addition,  rising  inter- 
est rates  on  installment  purchases'  such  as  major  appliances 
will  discourage  appliance  sales. 

In  the  United  States,  most  of  the  demand  for  household 
appliances  is  due  to  housing  construction,  kitchen  remodeling, 
and  replacements,  since  for  basic  appliances  such  as  ranges, 
refrigerators,  and  laundry  equipment,  the  market  is  virtually 
saturated.  However,  there  appears  to  be  a  trend  for  more  house- 
holds to  have  a  second  of  some  types  of  appliances.  For  exam- 
ple, nearly  20  percent  of  homes  are  estimated  to  have  tuo 
refrigerators.  Many  dens  or  family  rooms  with  wet  bars  now 
have  a  small  under-the-counter  refrigerator.  There  are  even  out- 
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door  refrigerators  for  use  with  backyard  barbecues.  There  is 
often  a  second  microwave  oven  in  the  home.  Aiding  this  trend  is 
the  increasing  size  of  the  houses  currently  being  built,  provid- 
ing the  needed  space  for  these  extra  appliances  (see  Table  38-5). 

Population  growth  and  the  number  of  household  formations 
are  key  underlying  determinants  of  new  housing  and  appliance 
demand.  The  outlook  for  demand  in  this  regard  is  favorable, 
since  current  expectations  are  that  the  U.S.  population  will 
increase  about  0.8  percent  annually  over  the  next  5  years  and 
the  number  of  households  will  increase  1 .0  percent  annually. 

As  was  mentioned  before,  the  baby  boom  generation  has 
been  an  important  factor  in  the  increased  demand  for  high-end 
appliances.  This  cohort,  now  34  to  53  years  of  age,  will  con- 
tinue to  be  an  important  source  of  consumer  appliance  spending 
for  several  more  years  as  its  members  pass  through  their  high- 
income  years.  Consumers  in  this  age  range  have  the  highest 
average  annual  expenditures  for  major  appliances  and  tend  to 
replace  an  old  appliance  with  an  improved  model  with  more 
advanced  features. 

Global  Market  Prospects 

In  1999,  appliance  imports  increased  approximately  7  percent 
to  an  estimated  $6.9  billion  (see  Table  38-8).  The  leading  sup- 
pliers were  China,  Mexico,  Canada,  South  Korea,  and  Taiwan. 
China  continued  to  increase  its  market  share  as  its  imports 
increased  about  16  percent  during  that  year.  It  now  accounts  for 
about  30  percent  of  total  appliance  imports.  It  is  a  particularly 
important  source  of  small  electrical  appliances,  accounting  for 
about  45  percent  of  total  imports  of  that  category  in  1999.  As  a 
result  of  China's  low  labor  compensation  rates,  it  is  likely  that 
that  country  will  continue  to  increase  its  market  share  for  those 
labor-intensive  products.  Mexico  is  a  particularly  important 


source  of  refrigerators,  accounting  for  about  42  percent  of 
imports.  Canada  is  important  for  laundry  products  and  vacuum 
cleaners,  accounting  for  nearly  40  percent  of  imports  in  both 
categories.  For  trade  in  the  larger  appliances,  both  Mexico  and 
Canada  benefit  from  relatively  low  transportation  costs  result- 
ing from  their  proximity  to  the  U.S.  market.  In  addition,  leading 
U.S.  appliance  companies  have  interests  in  appliance  produc- 
tion in  both  countries  for  distribution  in  the  United  States.  As  a 
result  of  Mexico's  low  wage  rates  and  proximity,  additional 
shifts  in  the  production  of  large  appliances  such  as  refrigerators, 
stoves,  and  laundry  equipment  are  likely  to  occur  between  the 
United  States  and  Mexico  (see  Table  38-9). 

U.S.  exports  of  appliances  totaled  an  estimated  $2.7  billion 
in  1999,  a  decrea.se  of  approximately  6  percent.  U.S.  exports 
were  adversely  affected  by  the  strong  U.S.  dollar  as  well  as  eco- 
nomic troubles  in  several  Latin  American  countries.  Exports 
decreased  in  all  appliance  categories  except  vacuum  cleaners, 
where  they  increased  only  marginally.  The  leading  U.S.  export 
markets  in  1999  were  Canada.  Mexico,  the  United  Kingdom, 
Japan,  and  Gemiany.  Canada  and  Mexico  accounted  for  over 
half  of  U.S.  exports:  35  percent  and  18  percent,  respectively. 
However,  a  portion  of  the  exports  to  Canada  and  Mexico  were 
parts  for  use  in  appliance  production.  Many  of  the  appliances 
produced  with  those  parts  were  shipped  back  to  this  country. 

The  most  recent  U.S.  tariff  reductions  for  appliances 
occurred  over  the  5  years  beginning  in  1995  as  a  result  of  the 
Uruguay  Round  of  tariff  negotiations.  The  final  tariff  cut  for 
appliances  became  effective  in  1999.  These  reductions  resulted 
in  the  complete  elimination  of  U.S.  tariffs  on  many  larger  appli- 
ances, including  refrigerators  and  freezers,  stoves,  water 
heaters,  vacuum  cleaners,  and  disposers.  The  remaining  tariffs 
on  large  appliances,  such  as  those  on  laundry  equipment  and 


TABLE  38-9:    U.S.  Trade  Patterns  in  Household  Appliances^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Regions^ 

Value^ 

Share,  % 

Regions^ 

Value^ 

Share,  % 

NAFTA 

1,504 

52 

NAFTA 

1,908 

30 

Latin  America 

444 

15 

Latin  America 

78 

1 

Western  Europe 

452 

16 

Western  Europe 

969 

15 

Japan/Chinese  Economic  Area 

156 

5 

Japan/Chinese  Economic  Area 

2,506 

39 

Other  Asia 

76 

3 

Other  Asia 

976 

15 

Rest  of  world 

281 

10 

Rest  of  world 

25 

0 

World 

2,912 

100 

World 

6,461 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

1,005 

35 

China 

1,865 

29 

Mexico 

499 

17 

Mexico 

1,334 

21 

United  Kingdom 

105 

4 

Canada 

574 

9 

Venezuela 

90 

3 

South  Korea 

521 

8 

France 

74 

3 

Taiwan 

439 

7 

'  SIC  363. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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ilishwashcrs,  arc  now  relatively  low,  ranging  from  1.4  to  3.4 
percent.  While  tariffs  on  some  small  appliances,  such  as  travel 

'  irons,  also  were  eliminated  completely,  the  overall  tariffs  on 
^nlall  electrical  appliances  were  not  reduced  as  much  as  they 
were  for  larger  appliances,  in  fact,  for  several  small  appliances, 
larii'fs  were  not  reduced  at  all.  The  current  tariffs  for  small  elec- 
irical  appliances  generally  range  from  2  to  percent. 

Some  special  programs  permit  duty-free  entry  of  appliances 
into  the  llnited  States.  Mexico  and  Canada  benefit  from 
N.AFTA  and  the  U.S. -Canadian  Free  Trade  Agreement.  For 
developing  countries,  the  most  important  program  is  the  Gener- 
;ilized  System  of  Preferences  (GSP),  which  permits  certain 
products  to  enter  duty-free  from  eligible  developing  countries. 
All  appliances  are  eligible  for  GSP  treatment.  However,  all  the 
major  suppliers  of  appliances  to  the  United  States,  including 
China,  South  Korea,  Taiwan,  and  Hong  Kong,  are  not  eligible 
lor  GSP  treatment.  Thailand  is  the  only  country  among  the  13 
kirgest  suppliers  of  appliances  to  the  United  States  that  is  eligi- 

I  hie  for  GSP  treatment.  It  appears  that  tariffs  on  appliances  are 
now  so  low  that  duty-free  treatment  is  not  enough  to  offset  the 
low  labor  rates  in  China  or  the  advantages  the  more  developed 
oiimtries  gain  by  producing  high-quality  appliances  for  their 
own  home  markets  that  are  similar  to  those  used  in  this  country. 

John  M.  Harris,  Office  of  Consumer  Goods,  U.S.  Department 
of  Commerce,  (202)  482-1  178,  john_haiTis(«'ita.doc.gov,  Sep- 
tember 1999. 

LAWN  AND  GARDEN  EQUIPMENT 


Lawn  and  garden  equipment  (SIC  3524)  consists  of  a  variety  of 
non-hand-held  consumer  outdoor  power  equipment.  This 
group  includes  riding  lawn  mowers,  walk-behind  lawn 
mowers,  walk-behind  rotary  tillers,  electric  lawn  mowers, 
leaf  and  snow  blowers,  and  similar  equipment.  Not  included 
in  SIC  3524  are  commercial  mowing  and  turf  equipment  and 
grounds  care  equipment,  which  are  included  under  SIC 
3523.  Hand-held  lawn  and  garden  shears  and  pruners  are 
included  under  SIC  3421,  and  other  garden  hand  tools  are 
included  under  SIC  3423. 

Global  Industry  Trends 

U.S.  exports  of  lawn  and  garden  equipment  amounted  to  nearly 
three  times  the  value  of  imports  in  1 998.  This  positive  trade  bal- 
ance, which  is  typical  for  the  lawn  and  garden  equipment  indus- 
tiy,  is  expected  to  continue.  The  markets  for  U.S.  lawn  and 
L'arden  exports  tend  to  be  the  major  western  indu.strialized 
nations,  and  exports  thus  are  tied  to  the  overall  strength  of  those 
economies.  U.S.  domestic  exports  dropped  1.8  percent  from 
1997  to  1998  for  all  lawn  and  garden  equipment,  largely  as  a 
result  of  a  5  percent  decline  in  exports  to  Germany.  The  German 
market  has  been  weaker  than  that  in  the  rest  of  Europe  because 
of  its  dependence  on  manufacturers  and  exports.  As  the  rest  of 
Hurope  and  Asia  recover,  the  German  economy  is  expected  to 
benefit.  The  first  6  months  of  1999  showed  an  increase  in  U.S. 


exports  to  the  Netherlands  over  the  same  period  in  1998,  with 
unexpectedly  strong  growth  in  the  first  half  of  1999.  Notably, 
imports  from  China  increased  substantially  from  1992  lo  1998. 
In  those  6  years,  China  moved  from  the  sixteenth  largest  U.S. 
import  source  for  lawn  and  garden  equipment  to  the  fifth. 

The  lawn  and  garden  equipment  industry  is  inlluenced  by 
several  factors.  Although  it  is  a  fairly  steady  industry,  it  is  very 
dependent  on  weather  conditions,  and  its  sales  thus  can  be  dif- 
ficult to  predict.  There  is  also  currently  a  shift  away  from 
smaller  retail  lawn  and  garden  equipment  dealers  toward  large 
home  distribution  centers.  Environmental  issues  and  changes  in 
engine  emission  standards  are  creating  new  regulations  for 
manufacturers  to  comply  with,  fawn  and  garden  equipment 
tends  to  track  small  engine  sales,  and  industry  sources  indicate 
a  positive  outlook  for  engines. 

Domestic  Trends 

The  indu,^try  realized  a  very  strong  1998  model  year.  Total 
product  shipments  rose  about  US  percent  from  1997.  According 
to  an  Outdoor  Power  Equipment  Institute  (OPE!)  study,  unit 
shipments  of  walk-behind  powered  mowers,  all  riding  units, 
and  tillers  rose  approximately  9  percent  from  1997  to  1998. 
Both  exports  and  imports  were  up  during  the  1998  model  year 
as  well.  While  the  1999  and  2()()()  model  years  are  expected  to 
be  down  from  1998.  no  overall  serious  drop  in  the  industry  is 
forecast  for  the  next  .'S  years. 

Recent  lifestyle  trends  in  American  households  are  having  a 
substantial  effect  on  the  lawn  and  garden  industry.  According  to 
Yard  &  Ganlen  magazine,  the  rapidly  growing  commercial 
lawn  and  landscape  contractor  sector  will  be  the  primary  factor 
in  changes  in  the  industry.  As  dual-income  American  families 
are  making  more  money  on  average,  they  also  find  themselves 
with  less  personal  time.  This  is  one  key  rea.son  why  landscape 
and  lawn  services  are  becoming  increasingly  popular.  Accord- 
ing to  a  study  conducted  by  the  Associated  Landscape  Contrac- 
tors of  America  (ALCA),  American  households  spent  an 
estimated  $16.8  billion  on  landscape  lawn  care,  and  tree  ser- 
vices in  1998,  a  $2.2  billion  increase  over  1997.  This  mirrors 
strong  market  growth  as  well  as  peer  pressure  to  keep  a  well- 
maintained  yard.  Consumers  consider  this  an  investment,  as  a 
well-maintained  lawn  can  increase  real  estate  value  15  percent, 
according  to  the  ALCA.  Lawn  &  Ganlen  magazine  expects  that 
unless  lawn  and  garden  equipment  dealers  incoiporate  these  ris- 
ing landscaping  demands,  the  projected  dealer  population  will 
drop  from  approximately  25,000  dealer  locations  in  1995  to 
16.000  in  2005. 

A  report  from  the  U.S.  Bureau  of  Labor  Statistics  shows  that 
the  number  of  weekend  work  hours  for  professionals  and  man- 
agers has  increased  for  both  men  and  women  since  1982.  The 
study  also  found  that  the  average  number  of  workweek  hours 
for  both  men  and  women  has  increased  since  1976.  This  leaves 
less  time  for  individuals  to  spend  maintaining  their  lawns,  and 
they  are  therefore  more  inclined  to  hire  others  to  provide  this 
service.  Women  have  increased  their  presence  in  the  U.S.  work- 


Household  Consumer  Durables    38-1 5 


force,  and  their  Jobs  are  prolessional  and  managerial,  according 
to  the  U.S.  Bureau  of  Labor  Statistics. 

A  large  segrnent  of  lawn  and  garden  equipment  sold  in  North 
America  comes  from  large  retailers,  discount  retailers,  and  dis- 
count home  improvement  warehouses.  These  outlets  include 
stores  such  as  Sears,  Wal-Mart,  Home  Depot,  and  Costco.  Con- 
sumers who  choose  this  approach  place  a  greater  emphasis  on 
price,  convenience,  and  availability.  While  most  of  these  stores 
do  not  service  the  equipment  after  purchase,  some  are  begin- 
ning to  establish  their  own  service  departments. 

Environmental  and  Safety  Issues 

Several  studies  indicate  that  American  consumers  are  increas- 
ingly insistent  on  lawn  and  garden  equipment  that  is  environ- 
mentally sound  and  safe.  They  i\\so  are  looking  to  purchase 
more  durable  high-quality  products.  The  white  paper  Cauihsl 
for  Clniii,m'  published  by  Yarcl  S:  (ianlcii  magazine  states  that  as 
consumers  become  increasingly  concerned  about  enx  ironmen- 
tal  issues,  they  support  equipment  that  has  been  proved  to  he 
environmentally  friendly.  This  is  a  key  advantage  for  manufac- 
turers in  producing  products  to  minimize  emissions. 

The  lawn  and  garden  equipment  industry  has  made  signifi- 
cant advances  in  terms  of  environmental  and  safety  concerns 
and  case  of  operation.  Recent  safety  features  on  lawn  and  gar- 
den IractiMs  include  an  operator  presence  control  lOPC)  that 
automatically  shuts  down  the  engine  and  attachments  w  hen  the 
operator  vacates  the  seat.  Independent  suspension  was  intro- 
duced on  riding  mowers,  allowing  better  stability  and  rider 
comfort.  Today's  engines  are  typically  70  percent  cleaner  than 
those  sold  in  1990.  Tiie  Ferris  Prt)Cut  Z.  cieated  by  Ferris 
Industries,  hic,  was  the  fust  riding  lawn  mower  with  indepen- 
dent suspension.  This  traction  feature  allows  all  the  wheels  to 
remain  on  the  ground  for  better  mower  stability.  Toro.  a  leading 
name  brand  manufacturer,  introduced  new  models  of  cordless 
electric  mowers  that  are  quiet,  require  little  maintenance,  and 
allow  a  signitlcant  amount  of  mowing  time  after  Just  one  battery 
charge. 

One  of  the  most  significant  changes  affecting  the  lawn  and 
garden  equipment  industry  has  been  more  stringent  engine 
emissions  standards,  in  March  1999,  the  U.S.  Environmental 
Protection  Agency  (EPA)  published  a  regulatory  announcement 
detailing  Phase  2  emissions  standards  lor  small  spark-ignition 
(SI)  non-hand-held  engines.  The  Phase  2  emissions  standards 
apply  to  Class  I  (under  22.^  cc)  and  Class  II  (over  22?  cc) 
engines  for  non-hand-held  engines,  such  as  lawn  mowers  and 
lawn  tractors.  This  follows  the  July  199.5  Phase  1  regulations, 
which  took  effect  in  1997.  Phase  2  standards  are  scheduled  to 
be  implemented  between  2001  and  2()()7.  According  to  the 
EPA,  these  strict  Phase  2  standards  are  expected  to  reduce 
hydrocarbons  (HC)  and  oxides  of  nitrogen  (HC  and  NOj  59 
percent  beyond  existing  Phase  1  standards. 

The  emissions  standards  have  been  established  to  aid  com- 
pliance with  the  National  Ambient  Air  Quality  Standards 
(NAAQS)  under  liie  Clean  Air  Act.  According  to  the  EPA,  small 
SI  engines  account  for  about  one-tenth  of  U.S.  mobile  source 
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HC  emissions,  which  play  a  role  in  forming  ozone.  Pha.se  2 
standards  require  engine  manufacturers  to  build  cleaner  and 
more  durable  engines  in  addition  to  ensuring  that  they  continue 
to  meet  these  standards  throughout  the  life  of  the  engine.  EPA 
estimates  that  the  new  standards  will  reduce  fuel  consumption 
15  percent.  Taking  into  account  the  cutback  on  fuel  consump- 
tion generated  by  the  new  emissions  standards,  an  EPA  study 
found  that  the  projected  costs  of  the  new  engine  requirements 
are  quite  low. 

The  transition  schedule  between  Phase  I  and  Phase  2,  to  be 
implemented  from  2001  to  2007,  is  designed  to  alleviate  the 
compliance  burdens  that  engine  manufacturers  could  poten- 
tially encounter.  Overall,  the  EPA  is  expecting  a  smooth  transi- 
tion, considering  the  technological  changes  already  being  used 
on  Class  I  engines  to  attain  these  standards.  ^|'' 

The  EPA  had  originally  planned  on  publishing  Phase  2  SI  j 
engine  emissions  standards  for  hand-held  equipment  around  the  '■  | 
same  time  as  those  for  non-hand-held  equipment.  These  stan-  ! 
dards  have  been  postponed  because  of  information  on  recent 
technologies  that  could  require  more  rigid  standards  than  those  'a 
initially  proposed.  A  final  decision  is  expected  in  March  2000.  ^iji 

To  reduce  emissions  in  California,  the  California  Air' 
Resources  Board  (CARB)  implemented  Tier  I  emission  stan-  ■) 
dards  in  June  1995  and  extended  the  implementation  of  Tier  II  'v 
standards  until  January  2000.  These  standards  are  meant  to  con- 
trol  emissions  from  small  off-road  engines  found  in  lawn  and^f 
garden  equipment  as  well  as  other  types  of  maintenance  utility  i 
equipment.  In  terms  of  lawn  and  garden  equipment,  CARB  Tier ' 
II  standards  will  require  all  rotary  mowers  to  have  overhead 
valve  technology  in  California.  Since  their  implementation. 
Tier  I  standards  have  succeeded  in  reducing  emissions  30  to  70 
percent.  Tier  U  regulations  pertaining  to  non-hand-held  equip- 
ment, primarily  lawn  mowers,  require  a  67  percent  emission 
reduction  by  2010.  While  California's  standards  are  more  strin- 
gent than  EPA  regulations,  the  EPA  stated  that  for  the  most  part 
its  new  Phase  2  standards  coincide  with  California  emissions 
standards. 

Electronic  Commerce 

As  the  popularity  of  the  Internet  grows,  lawn  and  garden  equip- 
ment manufacturers  and  dealers  are  attempting  to  keep  up  with 
this  trend.  Realizing  the  increasing  need  to  utilize  electronic 
coimnerce  measures  in  the  lawn  and  garden  equipment  indus- 
try, many  companies  have  created  Web  sites.  Those  sites  are 
designed  to  help  promote  lawn  and  garden  equipment,  answer.'^!, 
questions  about  product  maintenance  and  design,  and  encour-  i 
age  safe  practices.  A  few  companies  are  beginning  to  offer  on- 
line ordering  of  lawn  and  garden  equipment  directly  through; 
their  Web  sites.  ,  , 

Internally,  many  lawn  and  garden  equipment  manufacturers  j  , 
are  implementing  in-house  network  systems  that  increase  infor- 
mation flow  and  communication  with  dealers.  This  in  turn 
improves  customer  relations.  This  technology  allows  dealers  to 
check  the  availability  of  parts,  place  equipment  orders,  and  ver-- 
ifv  the  status  of  orders  on  the  Internet.  OPEI  developed  a  t  ' 


'in 


standards-based  electronic  data  interchange  (EDI).  Tiiese 
(guidelines  are  meant  to  facilitate  consistent  transactions 
'between  manufacturers,  dealers,  and  distributors.  A  report  put 
■out  by  OPEl  in  March  1999  staled  that  this  EDI  format  is  the 
only  universal  model  for  the  outdoor  power  industry  that 
ensures  the  use  of  one  standard  of  communication  between  all 
industry  players.  The  goal  is  to  improve  efficiency,  which 
would  help  reduce  overall  the  cost  of  doing  business  and  lead  to 
'better  customer  service.  EDI  is  used  in  industry  warranty 
claims,  product  registrations,  claims,  purchase  orders,  and 
invoices. 

(Projections  of  Industry  and  Trade  Growth  for 
rthe  Next  1  and  5  Years 

Factors  affecting  demand  for  lawn  and  garden  equipment 
include  weather  conditions,  consumer  confidence,  housing 
starts,  and  employment. 

Industry  statistics  show  that  overall,  constant  dollar  ship- 
iiments  of  lawn  and  garden  equipment  have  grown  since  1990. 
jxhe  weather  is  a  major  factor  in  determining  sales  of  lawn  and 
Igarden  equipment.  The  full  effect  of  the  1999  drought  that  hit 
most  of  the  United  States  on  the  industry  has  not  been  deter- 
mined. Most  lawn  and  garden  equipment  is  purchased  in  the 
'Spring.  Combined  with  an  April  1999  industry  prediction  of 
'Slower  1999  domestic  sales  compared  with  those  in  1998,  the 
drought  most  likely  will  reinforce  this  outlook.  The  OPEI  stated 
ithat  1999  model  year  shipments  of  snow  throwers  declined  53 
(percent  from  the  level  in  1998.  This  drop  is  attributed  to  mild 
winter  weather  conditions  in  certain  parts  of  the  United  States. 
The  drought  is  expected  to  have  the  same  effect  on  equipment 
used  mainly  in  the  summer.  This  includes  gas-powered  riding 


and  walk-behind  mowers,  walk-behind  rotary  tillers,  and  elec- 
tric lawn  mowers. 

According  to  recent  statistics  on  U.S.  housing  starts,  total 
single-unit  structures  have  been  increasing  steadily  for  the  most 
part  over  the  last  several  years.  Single-unit  housing  is  the  most 
appropriate  indicator  in  terms  of  housing  starts,  which  affect  the 
lawn  and  garden  equipment  industry.  Generally,  when  people 
purchase  a  single-unit  hou.se,  they  also  purchase  some  type  of 
lawn  and  garden  equipment.  The  number  was  expected  to 
increase  for  1999,  but  the  forecast  for  the  next  .5  years  shows 
total  housing  starts  as  well  as  single-unit  structures  decreasing. 

Overall,  consumer  confidence  was  strong  in  the  first  6 
months  of  1999.  According  to  the  Conference  Board  Consumer 
Research  Center,  the  Consumer  Confidence  Index  dipped  for 
the  first  time  in  July  1999  after  8  months  of  gains.  This  does  not 
necessarily  indicate  that  consumer  confidence  will  continue  to 
drop  considerably  over  the  long  term.  While  consumer  confi- 
dence is  always  considered  in  determining  the  outlook  for  lawn 
and  garden  equipment,  it  is  not  expected  that  a  slight  drop  in 
consumer  confidence  will  have  an  extensive  negative  effect  on 
the  industry. 

A  combination  of  these  industry  indicators  of  forecast  indus- 
try shipments  of  lawn  and  garden  equipment,  weather  condi- 
tions, housing  starts,  consumer  confidence,  and  labor  statistics 
are  used  in  determining  a  forecast  for  lawn  and  garden  equip- 
ment. This  industry  typically  realizes  steady  overall  growth. 
Inflation  for  lawn  and  garden  equipment  has  averaged  approxi- 
mately 1  percent  annually  and  is  expected  to  continue  at  that 
rate.  Constant  dollar  shipments  of  lawn  and  garden  equipment 
are  expected  to  decline  approximately  0.8  percent  in  the  year 
2000.  This  follows  an  estimated  3.8  percent  drop  in  1999  after 
a  strong  1998  model  year  (see  Table  38-10).  After  these  2  years 


fTABLE  38-10:  ^awn  and  Garden  Equipment  (SIC  3524)  Trends  and  Forecasts 

ilmillions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993        1994        1995        1996       1997'       1998'       1999'      2000'      97-98      98-99      99-00  96-00" 


Industry  data 


Value  of  shipments^ 

5,164 

5,828 

6,836 

6,971 

6,823 

Value  of  shipments  (1992$) 

5,164 

5,788 

6,682 

6,723 

6,480 

Total  employment  (thousands) 

24.9 

25.7 

28.0 

27.7 

27.0 

Production  workers  (thousands) 

19.9 

20.5 

22.4 

22.3 

21.5 

Average  hourly  earnings  ($) 

10.73 

10.88 

10.56 

10.26 

11.05 

Capital  expenditures 

125 

92.0 

129 

126 

120 

Product  data 

Value  of  shipments^ 

4,344 

4,884 

5,730 

6,061 

5,908 

Value  of  shipments  (1992$) 

4,344 

4,850 

5,601 

5,845 

5,611 

Trade  data 

Value  of  imports 

134 

162 

175 

172 

225 

Value  of  exports 

599 

671 

725 

749 

705 

6,994 

7,163 

6,892 

6,836 

2.4 

-3.8 

-0.8 

0.0 

6,642 

6,861 

6,621 

6,501 

3.3 

-3.5 

-1.8 

0.1 

29.1 

27.7 

27.0 

-4.8 

-2.5 

23.3 

21.8 

21.5 

-6.4 

-1.4 

11.35 

11.97 

11.62 

5.5 

-2.9 

6,056 

6,202 

5,968 

5,919 

-3.8 

-0.8 

0.0 

5,751 

5,941 

5,733 

5,630 

3.3 

-3.5 

-1.8 

0.1 

264 

260 

267 

274 

-1.5 

2.7 

2.6 

5.0 

771 

757 

835 

876 

-1.8 

10.3 

4.9 

5.6 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

'  Compound  annual  rate. 

'  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  38-11:    U.S.  Trade  Patterns  in  Lawn  and  Garden  Equipment^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Regions^ 

Value^ 

Share,  % 

Regions^ 

Value^ 

Share,  % 

NAFTA 

203 

27 

NAFTA 

149 

57 

Latin  America 

37 

5 

Latin  America 

0 

0 

Western  Europe 

404 

53 

Western  Europe 

31 

12 

Japan/Chinese  Economic  Area 

22 

3 

Japan/Chinese  Economic  Area 

79 

30 

Other  Asia 

5 

1 

Other  Asia 

1 

0 

Rest  of  world 

88 

12 

Rest  of  world 

0 

0 

World 

757 

100 

World 

260 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

194 

26 

Canada 

OQ 
OO 

34 

France 

124 

16 

Mexico 

61 

23 

United  Kingdom 

67 

9 

Japan 

59 

23 

Australia 

56 

7 

Sweden 

14 

5 

Germany 

48 

6 

China 

9 

4 

'  SIC  3524. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


of  a  slight  downturn,  the  industry  most  Hkely  will  continue  to 
grow  about  1  percent  annually  until  2004. 

The  strong  U.S.  export  market  most  likely  will  continue  to 
show  average  annual  growth  for  the  next  5  years  of  approxi- 
mately 5  percent.  Imports  can  be  expected  to  remain  steady  and 
continue  to  grow  about  2  percent  annually  during  this  period. 

Global  Market  Prospects 

Total  U.S.  exports  and  imports  of  lawn  and  garden  equipment 
have  realized  steady  growth.  U.S.  exports  of  lawn  and  garden 
equipment  totaled  $757  million  in  1998.  Canada  continues  to 
be  the  top  export  destination  for  lawn  and  garden  equipment. 
U.S.  domestic  exports  to  Canada  totaled  $194  million  in  1998. 
compared  with  $183  million  in  1997.  Trade  data  for  the  fust  6 
months  of  1999  indicated  a  similar  trend.  Following  behind 
Canada  for  U.S.  exports  in  1998  were  France,  the  United  King- 
dom, Australia,  and  Germany  (see  Table  38-1 1 ).  Japan  was  the 
tenth  largest  U.S.  export  market  for  this  industry  in  1998.  total- 
ing $15  million.  U.S.  exports  of  all  riding  mowers  accounted 
for  35  percent  ($218  million)  of  total  exports  for  lawn  and  gar- 
den equipment  in  1998.  This  number  increased  from  1997,  with 
riding  mowers  accounting  for  $210  million  of  total  U.S. 
exports.  Exports  of  electric  lawn  mowers  were  considerably 
lower  than  they  had  been  in  previous  years.  Total  electric  lawn 
mower  exports  for  1998  were  $8  million,  compared  with  $84 
million  in  1995. 

Lawn  and  garden  equipment  imports  totaled  $260  million  in 
1998.  The  top  five  U.S.  import  sources  in  1998  were  Canada 
with  $88  million,  Mexico.  Japan,  Sweden,  and  China  (see  Table 
38-1 1).  While  Canada  still  retains  the  top  position  for  lawn  and 
garden  equipment  imports  to  the  United  States,  the  first  6 
months  of  1999  showed  a  sharp  percentage  decrease  compared 


with  1998  figures.  Interestingly,  imports  from  Mexico  in  the 
first  6  months  of  1999  exceeded  the  1998  total.  Total  U.S.  | 
imports  of  riding  mowers  in  1998  were  $29  million.  Canada  l| 
accounted  for  $28  million  of  this  total,  followed  by  Japan  with  I 
less  than  $1  million.  Canada  was  also  the  top  U.S.  import  | 
source  for  electric  mowers,  with  $17  million. 

Linda  Bitrlingame,  U.S.  Department  of  Commerce,  Office  of 
Consumer  Goods,  (202)  482-0380.  Linda_Burlingame@ita.  J 
doc.gov,  September  1999. 
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census.gov/prod/www/abs/97ecmani.htnil. 
5    '997  Ecimomic  Census:  Manufacturins^  Industry  Series:  Wood  Televi- 
i       sion.  Radio,  and  Sewing  Machiiw  Cabinet  Manufacturing.  U.S.  Cen- 
,    sus  Bureau,  http://www.census.gov/prod/www/abs/97ecmani.html. 


Household  Appliances 

(^ill  the  U.S.  Bureau  of  the  Census  at  (301 )  763-4100  tor  inlormation 

about  how  to  order  Census  documents. 
Appliance,  Dana  Chase  Publications.  Inc.,  1110  ,lorie  Boulevard.  Oak 

Brook,  11,  60522.  (630)  990-3484. 
Appliance  Manufacturer  Business  News  Publishing  Co.,  5900  Harper 

Road,  Suite  105,  Solon,  OH  44139.  (216)  349-3060. 
Dealerscope  Consutner  Electronics  Marketplace,  North  American 

Publishing  Co.,  401  North  Broad  Street,  Phihulelphia,  PA  19108. 

(215)  238-5.^00. 

Electric  Housewares  anil  lims.  Current  Induslriid  Keptnls.  MA-36I„ 

Bureau  of  the  Census.  U.S.  Department  ol  C'ominerce.  Washington. 

DC  20233.  (301)457-1604. 
HFN  Home  Furnishing  News.  Fairchild  Publications.  7  West  \4  St.. 

New  York.  NY  10001.  (212)6.^0-4000. 
Hinischold  Appliances.  1992  Census  of  Manulactiires.  MC92  1-36B. 

Bureau  ol  the  Census.  Li.S.  De|iartmeni  of  Commerce,  Washington. 

DC  20233. 

Household  Cooking  Applumce  Mimuftn  turing.  1997  I-conomic  Cen- 
sus. EC971V1-33522I.  EC971VI-3352C.  Bureau  ol  the  Census.  U.S. 
Department  of  Commerce.  Washington.  DC  20233. 

HiHisehold  Eiuindry  Eipnpment  Manufacturing.  1997  Ix'onomic  Cen- 
sus. EC97M-335224.  EC97M-3352E.  Bureau  of  the  Census,  U.S. 
L^epartment  of  Commerce.  Washington,  DC  20233. 

Household  Rtfrigeratin  (uul  Home  l'ree:er  Manufacturing.  1997  Eco- 
nomic Census,  EC97M-335222.  EC97M-3352D.  Bureau  of  the 
Census,  U.S.  Department  ol  Commerce.  Washington.  DC  20233. 

Household  \dcHiim  Cleaner  Manufacturing.  1997  Economic  Census. 
EC97M-335212.  EC97M-3352B.  Bureau  of  the  Census.  V.S. 
Department  ot  Commerce.  Washington,  DC  20233. 

MajiU  H(Hiseliold  Appliances.  Current  Indiistiial  Reports.  MA-36I-. 
Bureau  ol  the  Census,  U.S.  Department  ol  C'omnierce,  Washington. 
DC  20233.  (.^01)457-1604. 

1996  Aiunial  Siirvey  ol  Mamifu  tures.  Bureau  ot  the  Census.  U.S. 
Department  of  Commerce.  Washington.  DC  20233. 


Lawn  and  (larden  Equipment 

AssocuKed  Landscape  Contractors  of  America.  1250  I  Street.  NW. 
Suite  .500,  Washington  DC  20005-3922  (202)  789-2900:  fax:  (2()2l 
789-1893. 

California  Air  Resources  Board  (CARB).  Mobile  Sources  Lab.  9420 

Telstar  Avenue.  El  Monte.  CA  91731.  w  w  w.arb.ca.gov. 
Catalyst  for  Change.  Outdoor  Power  Equipment.  "White  Paper." 

Yard  &  Garden  magazine.  Johnson  Hill  Press.  Inc..  P.O.  Box  803. 

Fort  Atkinson.  WI  53538-0803.  (920)  563-6388;  fax:  (920)  .564- 

1699. 

Conference  Board  Reports.  Consumer  Confidence  Index.  845  Third 
Avenue.  New  York.  NY  10022-6679.  (212)  759-0900:  fax:  (212) 
980-7014. 

Engiiu's  and  Turhines  and  Farm  Machinery  cnul  Ecptipnient.  1 992  Cen- 
sus of  Manufacturers.  SIC  3524.  Bureau  of  the  Census.  U.S. 
Department  of  Commerce.  Washington  DC  20233. 

Fiinn  Machinery  ami  Eawn  ami  Garden  Eqidpinent  1997.  1997  Cur- 
rent Industrial  Reports.  Series  MA35A  (97)- 1.  Bureau  of  the  Cen- 
sus. LI.S.  Department  of  Commerce,  Washington  DC  20233. 

Monthly  Lalxir  Review.  U.S.  Bureau  of  Labor  Statistics.  Division  of 
Labor  Force  Statistics.  2  Massachusetts  Avenue,  NE.  room  4675. 
Washington  DC  20212.  Fax:  (202)  606-6426. 
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National  Diouiihl  Siimiiiaiy.  National  Oceanic  and  Atmospheric 
Administiation.  L'.S.  Department  of  Commerce.  Camp  Springs, 
MD  20746. 

Outdoor  Power  Equipment  Institute  (OPEI),  341  South  Patrick  Street. 

Old  Town  Alexandria.  VA  22314.  (703)  549-7600;  tax:  703-549- 

7604;  www.opei.movv.org. 
U.S.  Consumer  Product  Safety  Commission.  Office  of  Information 

and  Public  Affairs.  Washington.  DC  20207. 
U.S.  Environmental  Protection  Agency.  Office  of  Mobile  Sources. 

National  Vehicle  and  Fuel  Emissions  Laboratory,  2000  Traverwood 

Drive.  Ann  Arbor,  MI  48105. 


Weekly  Weather  and  Crop  Bulletin.  NOAA/USDA  Joint  Agriculture 
Weather  Facility,  U.S.  Department  of  Agriculture,  South  Building, 
Washington  DC  20250.  (202)  720-1444. 


■      RELATED  CHAPTERS 

6:  Construction 
42:  Retailing 
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RECREATIONAL  EQUIPMENT 
Economic  and  Trade  Trends 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Recreational  Equipment 

INDUSTRY  DEFINITION  This  chapter  includes  analyses  of  SIC  3949, 
sporting  and  athletic  equipment;  SIC  3942  and  3944,  dolls,  toys,  and  games; 
SIC  37511,  bicycles  and  parts;  SIC  37512,  motorcycles  and  parts;  and  SIC 
3732,  boat  building  and  repairing.  Among  the  products  not  included  in  this 
chapter  are  camping  equipment,  sports  apparel  and  footwear,  coin-operated 
games,  large  ships  and  vessels,  and  recreational  motor  homes  and  camping 
trailers.  More  specific  industry  definitions  appear  with  certain  individual 
industry  descriptions. 


GLOBAL  INDUSTRY  TRENDS 



International  trade  is  an  important  aspect  of  the  recreational 
equipment  industry  because  many  of  these  companies  import 
llower-quality  branded  products,  use  overseas  parts,  or  face  stiff 
competition  from  importers.  Labor  is  an  important  input  in  the 
production  of  many  recreational  products,  particularly  entry- 
level  products.  The  less  developed  countries  have  wage  rates 
|that  are  significantly  lower  than  those  in  the  United  States. 
(Many  firms  import  their  products  with  U.S.  brand  names;  this 
practice  is  prevalent  in  the  dolls,  toys,  games,  sporting  goods, 
and  bicycle  industries.  The  motorcycle  industry  relies  on 
imported  parts  from  both  developed  and  developing  countries; 
many  of  those  parts  are  no  longer  manufactured  in  the  United 
States.  Another  major  factor  in  the  competitiveness  of  imports 
has  been  the  strength  of  the  U.S.  dollar  relative  to  foreign  cur- 
rencies. As  a  result  of  these  trends  for  both  completed  products 
md  parts,  the  ratio  of  imports  to  apparent  consumption  in  the 
recreational  equipment  industry  is  high:  52  percent  in  1998. 
(The  exception  to  this  trend  is  the  U.S.  boating  industry,  where 
Ithat  ratio  was  only  14  percent  in  1998. 

A  trend  that  spans  virtually  all  industries  in  the  recreational 
equipment  sector  is  the  increasing  demand  for  "made-in-the- 
USA"  products.  U.S.  products  such  as  golf  clubs,  Harley- 
Davidson  motorcycles,  inboard-outdrive  boats,  and  high- 
iguality  toy  trains  have  high  demand  overseas.  Despite  this 
Idesire  for  U.S.  products,  exports  of  the  recreational  equipment 
industries  declined  almost  1 1  percent  in  1998.  The  Asian  flnan- 
'':ial  crisis  and  the  high  value  of  the  dollar  against  other  cunen- 


cies  have  affected  the  foreign  demand  for  and  price  competi- 
tiveness of  U.S.  products.  The  U.S.  industry  manufactures  pri- 
marily high-quality  recreational  equipment  products  and  is 
viewed  by  overseas  consumers  as  a  leader  in  product  develop- 
ment. As  a  result,  U.S.  name  brands  are  recognized  and  sought 
throughout  the  world.  However,  consumers  in  Asia  were  wary 
of  that  economy  and  were  not  looking  to  buy  expensive  U.S. 
equipment.  Other  overseas  consumers  probably  were  con- 
cerned about  the  loss  of  the  price  competitiveness  of  U.S.  recre- 
ational equipment.  There  are  several  competitive  high-quality 
manufacturers  from  Europe  and  Asia  f-om  whom  overseas  con- 
sumers can  choose. 

Innovations  such  as  mountain  bikes,  in-line  roller  skates,  and 
snowboards  were  developed  in  this  country  by  small  entrepre- 
neurs and  flmis,  many  of  which  now  are  large,  profitable  compa- 
nies. Servicing  the  world's  largest  market  for  recreational 
equipment  in  the  United  States,  large  American  firms  are  aware 
of  consumers'  tastes  and  preferences  for  recreational  products. 
Many  U.S.  firms  realize  their  advantages  in  overseas  markets. 
Export  sales  are  an  important  factor  in  U.S.  manufacturers"  busi- 
ness plans.  The  ratio  of  exports  to  domestic  shipments  was  almost 
20  percent  for  the  entire  recreational  equipment  sector  in  1998. 

Electronic  Commerce 

E-mail  and  the  Internet  have  had  a  major  impact  on  the  recre- 
ational equipment  segment.  Product  marketing,  distribution, 
retail  sales,  and  production  costs  of  recreational  equipment 
companies  have  all  been  affected  by  the  expanding  Internet. 
Manufacturers,  both  large  and  small,  can  promote  and  advertise 
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ihoir  products  easily  with  little  expense.  The  Internet  has 
opened  up  new  overseas  opportunities  as  overseas  consumers 
"surf  the  Web"  to  get  information  about  all  types  of  recreational 
products.  In  addition,  many  distributors  and  retailers  have 
popped  up  on  the  Internet,  selling  toys,  sporting  goods,  and 
bicycles,  it  probably  will  not  be  long  before  boats  and  motor- 
cycles are  sold  on  the  Web.  Finally,  business-to-business 
E-commerce  has  increased  dramatically,  allowing  more  rapid 
responses  and  better  inventory  control. 


IMPORTANT  FACTORS  AFFECTING  THE 
FUTURE  GROWTH  OF  U.S.  INDUSTRY 

Current  dollar  product  shipments  of  recreational  equipment 
totaled  an  estimated  $22.6  billion  in  1998.  declining  nearly  I  per- 
cent in  real  terms  (see  Table  .^9-1 ).  Shipments  were  expected  to 
reach  $22.9  billion  in  1999.  up  0.7  percent  in  real  terms.  The 
shilling  of  production  from  the  llnited  States  to  overseas  sourc- 
ing,  particularly  for  the  toys,  dolls,  games,  and  bicycle  industries, 
weakened  domestic  manufacturers"  growth.  Constant  dollar 
product  shipments  of  bicycles  and  parts  fell  an  estimated  12  per- 
cent and  19  percent,  respectively,  in  1998  and  1999;  constant  dol- 


hu-  product  shipments  of  dolls,  toys,  and  games  fell  just  under  1 
percent  annually  in  1998  and  1999.  U.S.  exports  of  recreational 
equipment  totaled  just  under  $4.5  billion,  decreasing  1  1  percent, 
in  1998  and  were  expected  to  fall  to  $4  billion,  down  10  percent, 
in  1999  (see  Tables  39-1  and  39-2).  U.S.  imports  of  recreational 
equipment  totaled  $20.4  billion  in  1999.  growing  3.5  percent^ 
after  7  percent  growth  in  1998.  These  increa.ses  are  related  to  the  j 
shifting  of  the  production  of  bicycles  and  toys  and  to  the  Asian  ' 
financial  crises.  U.S.  imports  of  bicycles  and  toys  increased  \5 
percent  and  .5  percent  annually,  respectively,  from  1997  to  1999. 
In  addition,  most  Asian  currencies  fell  against  the  dollar,  making  ' 
the  price  of  products  imported  from  Asia  significantly  lower. 
However,  U.S.  imports  of  sports  equipment  declined  3  percent. 
Demand  in  the  U.S.  market  grew,  partly  in  response  to  cheaper  ,i 
imported  products.  As  real  gross  domestic  product  (GDP)  and 
disposable  income  increased  4  and  3  percent,  respectively,  in 
1998.  apparent  consumption  climbed  5  percent  in  real  terms  to 
total  $37.8  billion  in  current  dollars.  In  1999.  GDP  was  expected  :| 
{o  grow  between  3.?  and  4.0  percent  while  apparent  consumption  '4 
tor  the  recreational  equipment  sector  was  expected  to  total  $39.3  "( 
billion,  increasing  3  percent  in  real  terms.  Consumer  confidence,  n 
as  measured  by  the  Conference  Board,  remained  high  at  over  1 30  I 
throughout  most  of  1998  and  the  first  half  of  1999. 


TABLE  39-1:    Recreational  Equipment  (SIC  3732,  3751,  3942,  3944,  3949)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999- 

2000' 

2004' 

97-98 

98-99 

99-00 

99-04" 

Product  Data 

Value  of  shipments'" 

17,461 

19,385 

19,891 

21,023 

21,411 

22,462 

22,557 

22,878 

23,342 

27,622 

0.4 

1.4 

2.0 

3.8 

Value  of  shipments 

(1992$) 

17,461 

19,181 

19,410 

20,055 

20,061 

20,692 

20,533 

20,680 

20,958 

23,266 

-0.8 

0.7 

1.3 

2.4 

Apparent  consumption 

25,491 

28,496 

28,949 

30,798 

32,681 

35,965 

37,837 

39,279 

40,011 

45,166 

5.2 

3.8 

1.9 

2.9 

Real  apparent 

consumption 

25,491 

28,245 

28,340 

29,502 

30,863 

33,609 

35,122 

36,320 

36,864 

39,980 

4.5 

3.4 

1.5 

1.9 

Trade  data 

Value  of  imports 

11,423 

12,582 

12,901 

14,370 

16,007 

18,491 

19,745 

20,428 

20,861 

21,965 

6.8 

3.5 

2.1 

1.5 

Imports  to  apparent 

consumption  (%) 

44.8 

44.2 

44.6 

46.7 

49.0 

51.4 

52.2 

52.0 

52.1 

48.6 

1.5 

-0.3 

0.3 

-1.3 

Value  of  exports 

3,394 

3,471 

3,844 

4,595 

4,738 

4,988 

4,465 

4,027 

4,192 

4,421 

-10.5 

-9.8 

4.1 

1.9 

Exports  to 

shipments  (%) 

19.4 

17.9 

19.3 

21.9 

22.1 

22.2 

19.8 

17.6 

18.0 

16.0 

-10.9 

-11.1 

2.0 

-1.9 

Industry  data 

Value  of  shipments' 

18,649 

20,968 

21,459 

23,065 

23,543 

24,555 

24,812 

25,140 

25,467 

30,200 

1.0 

1.3 

1.3 

3.7 

Value  of  shipments 

(1992$) 

18,649 

20,754 

20,941 

22,007 

22,065 

22,621 

22,588 

22,729 

22,880 

25,453 

-0.1 

0.6 

0.7 

2.3 

Total  employment 

(thousands) 

154 

165 

167 

170 

171 

Production  workers 

(thousands) 

115 

123 

127 

130 

130 

Average  hourly 

earnings  ($) 

9.12 

9.44 

9.61 

10.12 

10.29 

Capital  expenditures 

433 

494 

523 

567 

636 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
■*  Forecast. 

*  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  39-2:    U.S.  Trade  Patterns  in  Recreational  Equipment'  in  1998 

(millions  of  dollars;  percent) 

Exports 

Region'                                                    Value'  Share,% 

Imports 

^e9'on'                                                   Value'  Share,% 

NAFTA                                      ,                1,341  30 
Latin  America                                              389  9 
Western  Europe                                         1,401  31 
Japan/Chinese  Economic  Area                        869  19 
Other  Asia                                                   115  3 
Rest  of  world                                             349  8 
World                                                       4,464  100 

Top  Five  Countries                                      Value  Share,% 

NAFTA                                                        1787  g 
Latin  America                                               55  q 
Western  Europe                                         1,442  7 

•mi cj 1 1/ 1 1  ( 1 1  cor,  lHjU  1 1  Ui  1  i  10  /-\(ca                                  lo  ZDD  // 

Other  Asia                                                i  084  5 
Rest  of  world                                               1 10  1 
World                                                        19  745  ^qq 

Top  Five  Countries                                     Value  Share,% 

Canada                                                    994  22 
Japan                                                         639  14 
United  Kingdom                                           402  9 
Mexico                                                       346  8 
Germany                                                     266  6 

Cliina                                                       9,983  51 
•iapan                                                      3  695  19 
Taiwan                                                     1,294  7 
Mexico                                                       910  5 
Canada                                                      877  4 

'  SIC  3732,  3751,  3942,  3944,  3949. 


'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000  " 

f  Values  may  not  sum  to  total  due  to  rounding. 

jSource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


fU.S.  INDUSTRY  GROWTH  PROJECTIONS 
»FOR  THE  NEXT  1  AND  5  YEARS 


'Cunent  dollar  product  shipments  are  forecasl  lo  exceed  $23.3 
billion  in  the  year  2()()().  up  1 .3  percent  in  constant  dollars.  Con- 
stant dollar  product  shipments  for  the  sports  equipment,  boat, 
and  motorcycle  industries  are  forecast  to  increase,  while  ship- 
ments for  the  bicycle  and  dolls,  toys,  and  games  industries  are 
expected  to  be  down,  a  continuation  of  the  trend  toward  imports 
displacing  domestic  production.  Apparent  consumption  will 
grow  to  a  forecast  $40  billion,  up  1.5  percent  in  real  terms. 
Imports  are  the  primary  beneficiaries  of  increased  U.S.  demand 
'as  U.S.  imports  of  recreational  equipment  are  forecast  to 
increase  over  2  percent  to  total  $20.9  billion  in  the  year  2000. 
The  ratio  of  imports  to  apparent  consumption  will  remain  at  52 
ipercent  in  2000.  U.S.  exports  of  recreational  equipment  will 
increase  4  percent  in  2000  as  the  weighted  sum  of  the  top  20 
overall  export  markets  is  forecast  to  grow  3  percent.  The  ratio  of 
•exports  to  shipments  will  remain  at  18  percent  in  2000.  High- 
lilighting  the  expected  growth  of  exports  are  the  1 3  percent  and  5 
"percent  projected  increases  in  U.S.  exports  of  motorcycles  and 
■sports  equipment,  respectively. 

Over  the  next  5  years.  1999-2004,  current  dollar  product 
^shipments  are  forecast  to  reach  $27.6  billion,  incieasing  only 
"  about  2  percent  annually  in  real  terms.  Trade  will  continue  to  be 
•  nc  of  the  important  factors  affecting  shipments:  U.S.  exports 
ciic  expected  to  grow  2  percent  annually.  Meanwhile,  imports 
will  continue  to  increase  1.5  percent  annually.  The  ratio  of 
imports  to  apparent  consumption  probably  will  remain  at  52  per- 
cent through  2000.  depending  on  fluctuations  in  exchange  rates. 

Demographic  trends  will  be  a  key  factor  for  these  industries. 
1  he  baby  boom  generation  has  helped  these  industries  over  the 
last  three  decades.  The  boomers'  parents  bought  them  toys  and 
hicycles  in  the  1960s,  and  they  themselves  bought  sports  equip- 


ment and  motorcycles  in  the  1970s  and  boats  in  the  l9S()s.  In  the 
early  i990s.  they  upgraded  to  high-quality  recreational  products 
of  all  kinds.  Over  the  next  5  years,  this  generation  will  be  enter- 
ing the  45-  to  64-year-old  age  group.  The  older  part  of  the  group, 
ihe  55-  to  64-year-old  age  group,  will  be  the  fastest-growing  age 
group  over  the  next  5  years.  Gettmg  these  soon  lo  be  senior  citi- 
zens to  continue  to  participate  in  recreational  activities  vviii  be  a 
growing  concern  as  this  period  progresses.  However,  early  indi- 
cations are  that  ihey  will  continue  to  enjoy  recreational  activi- 
ties, especially  less  strenuous  activities  such  as  exercising  with 
equipment,  golting.  and  motorcycle  touring.  The  age  group  45  to 
54  also  will  be  growing  and  will  be  much  larger  in  total  than  the 
age  group  55  to  64,  totaling  about  41  million  and  28  million, 
respectively,  individuals  in  the  45-  to  54-year-old  age  group  are 
reaching  their  peak  earning  potential  and  typically  have  more 
discretionary  income.  This  group  may  constitute  a  big  factor  in 
the  growth  trend  of  the  industry,  helping  lo  boost  industry  ship- 
ments an  estimated  2  percent  from  1999  to  2004. 

GLOBAL  MARKET  PROSPECTS 


Overseas  markets  for  recreational  equipment  are  growing  faster 
than  is  the  domestic  market  as  leisure  time  is  increasing  more 
rapidly  in  most  overseas  markets,  particularly  in  the  newly 
industrialized  nations  and  the  big  emerging  market  economies. 
Western  Europe  cunently  is  the  largest  foreign  market  for  U.S. 
recreational  equipment,  accounting  for  31  percent  of  U.S. 
exports  in  1998.  The  next  largest  markets  are  the  North  .Ameri- 
can Free  Trade  Agreement  ( NAFTA >  countries  (Canada  and 
Mexico);  U.S.  exports  of  recreational  equipment  to  this  region 
accounted  for  30  percent  of  total  recreational  equipment 
exports  (see  Table  39-2).  The  Japan/Chinese  Economic  Area 
accounted  for  19  percent  of  exports.  In  1998,  U.S.  exports  of 


Recreational  Equipment  39-3 


recreational  equipment  to  western  Europe  grew  0.4  percent  and 
those  to  the  NAFTA  countries  increased  I  percent.  However, 
because  of  the  Asian  financial  crisis,  U.S.  exports  of  recre- 
ational equipment  to  the  Japan/Chinese  Economic  Area  fell  23 
percent. 

The  largest  single-country  market  for  U.S.  recreational 
equipment  exports  in  1998  was  Canada,  totaling  $994  million. 
U.S.  exports  of  sports  equipment  and  dolls,  toys,  and  games  to 
Canada  reached  $664  million,  accounting  for  67  percent  of  U.S. 
recreational  equipment  exports  to  that  country.  U.S.  exports  to 
Japan,  the  next  largest  export  market,  totaled  $639  million.  LI.S. 
exports  of  sports  equipment  to  Japan  totaled  $393  million, 
accounting  for  62  percent  of  U.S.  recreational  equipment 
exports;  Japanese  consumers  have  increased  leisure  time  and  a 
passion  tor  many  sports  activities,  especially  golf.  The  United 
Kingdom  was  the  third  largest  market,  as  U.S.  exports  to  the 
that  country  totaled  $402  million,  up  9  percent,  m  199S.  Mex- 
ico and  Germany  were  the  fourth  and  tlfth  largest  markets,  as 
U.S.  exports  to  those  nations  totaled  $346  million  and  $266 
million,  respectively,  in  1998. 

The  balance  of  trade  for  the  recreational  equipment  sector 
was  negative,  as  II. S.  imports  of  recreatit)nal  equipment  sur- 
passed U.S.  exports  by  $1.S.3  billion.  Among  the  recreational 
equipment  sectors,  only  the  golf  industry  had  a  favorable  bal- 
ance of  trade  in  1998. 

China  was  the  largest  foreign  supplier  of  recreational  prod- 
ucts, as  U.S.  imports  from  that  country  totaled  almost  $10  bil- 
lion, or  5 1  percent  of  total  U.S.  recreational  equipment  imports, 
up  I  1  percent  in  1998.  China  is  the  world's  largest  exporter  of 
several  recreational  products,  such  as  dolls,  toys,  and  bicycles. 
U.S.  imports  from  Japan,  the  second  largest  foreign  supplier  of 
recreational  equipment,  totaled  almost  $3.7  billion  in  1998. 
Imports  of  motorcycles  and  parts  accounted  for  a  significant 
share,  27  percent,  of  total  U.S.  imports  of  recreational  products 
from  Japan.  U.S.  imports  from  Taiwan,  the  third  largest  foreign 
supplier,  totaled  Just  under  $1.3  billion.  Taiwan  has  become  a 
major  supplier  of  medium-price  and  medium-quality  recre- 
ational products,  especially  bicycles  and  sports  equipment.  The 
fourth  largest  foreign  supplier  in  1998  was  Mexico,  from  which 
U.S.  imports  of  recreational  equipment  totaled  $0.9  billion. 
Mexico  was  a  major  supplier  of  dolls,  toys,  and  games,  which 
accounted  for  61  percent  of  all  recreational  equipment  imports 
from  Mexico. 

It  is  likely  (hat  imports  will  continue  to  grow  over  the  next  5 
years,  although  at  a  slower  rate.  With  disposable  income  rising 
and  with  many  consumers  reaching  an  age  at  which  they  have 
the  highest  level  of  discretionary  income,  consumers  may  be 
more  apt  to  purchase  higher-quality  domestic  products. 

SPORTING  AND  ATHLETIC  GOODS 

The  sporting  and  athletic  equipment  industry  (SIC  3949)  pro- 
duces equipment  for  golf,  fishing,  tennis,  physical  fitness, 
gymnastics,  archery,  bowling,  billiards,  winter  sports,  and 
team  sports.  This  industry  does  not  include  camping  equip- 
ment, athletic  apparel  and  footwear,  hunting  equipment,  or 
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most  leisure-related  vehicles,  such  as  boats,  bicycles, 
motorcycles,  and  snowmobiles. 

Global  Industry  Trends 

With  the  dollar  relatively  strong  against  other  major  currencies. 
U.S.  exports  of  recreational  equipment  declined  in  1998  and 
1999.  However.  U.S.  brand  names  are  well  respected  for  qual- 
ity and  service  throughout  the  world.  Many  overseas  consumers 
have  become  familiar  with  U.S.  athletes  and  sports  leagues 
from  the  media  and  seek  to  emulate  them,  using  equipment 
"made  in  the  USA."  In  addition,  many  industrialized  countries 
have  discovered  the  benefits  of  exercising,  and  increased  leisure 
time  has  led  to  greater  participation  in  sports  activities.  U.S. 
manufacturers  have  capitalized  on  these  export  opportunities; 
the  ratio  of  exports  to  shipments  was  consistently  over  18  per- 
cent in  the  1990s,  peaking  at  2,"^  percent  in  1996.  However, 
while  U.S.  manufacturers  produce  high-quality  products,  the 
overseas  retail  price  is  an  important  factor  in  sales.  As  a  result 
of  the  high  dollar  and  higher  labor  costs,  U.S. -produced  equip- 
ment costs  more  to  produce  than  does  equipment  manufactured 
in  Asia  or  Latin  America.  Many  U.S.  manufacturers  have  pro- 
duction capacity  in  Asia  or  Latin  America  to  take  advantage  of 
lower  wage  rates,  producing  cheaper,  lower-quality  items. 
When  exchange  rates  are  not  favorable  for  U.S. -produced 
equipment,  U.S.  companies  try  to  sell  more  overseas-produced 
sports  equipment  to  foreign  markets,  maximizing  their  price 
competitiveness.  An  additional  problem  for  U.S.  exports 
resulted  from  an  oversupply  of  certain  sports  equipment  in  for- 
eign markets.  Overseas  dealers  and  distributors  of  U.S.  prod- 
ucts could  not  sell  all  of  their  current  inventories  and  therefore 
did  not  demand  new  products  from  the  United  States. 

Domestic  Trends 

The  U.S.  sporting  goods  market  performed  well  in  the  1990s  as 
real  apparent  consumption  grew  4  percent  annually  from  1989 
to  1999.  In  the  first  half  of  the  decatie,  the  sporting  goods  indus- 
try grew  faster  than  did  the  national  economy.  From  1989  to 
1994,  real  apparent  consumption  for  the  sporting  goods  indus- 
try grew  6  percent  annually  while  real  GDP  grew  only  2  per- 
cent. However,  in  the  second  hall  of  the  decade,  the  sporting 
goods  industry  was  outperfinmed  by  the  national  economy. 
From  1994  through  1999,  real  apparent  consumption  of  sports 
equipment  grew  only  an  estimated  1.5  percent  while  real  GDP 
grew  3.0  percent. 

The  causes  of  that  slow  growth  can  be  traced  to  changes  in 
demographics  and  consumer  preferences.  The  baby  boom  gen- 
eration has  traditionally  been  a  consuming  generation.  For  the 
last  30  years,  the  effect  has  been  positive  on  sports  equipment 
sales  as  the  baby  boomers  participated  in  sports  and  stayed  fit. 
In  the  I97()s.  baby  boomers  engaged  in  and  purchased  equip- 
ment for  strenuous  activities  such  as  running,  football,  and  ten- 
nis. In  the  1980s,  that  generation  mellowed  a  bit  as  its  members 
swelled  the  ranks  of  the  "thirty-somethings."  pushing  activities 
such  as  weight  training,  baseball,  and  softball  to  peak  participa- 
tion rates.  In  the  first  half  of  the  1990s,  with  baby  boomers 
reaching  middle  age,  fitness  activities  became  one  of  the  most 
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popular  lornis  of  spoils  rccication.  However,  now  thai  genera- 
tion is  reaching  the  tilties  and  lacks  the  energy  it  once  had  hut 
still  has  high  levels  ol  discretionary  income  and  leisure  time. 
Walking,  stretching,  golUng,  camping,  and  fishing  are  the  top 
activities  among  the  over-.S.'S  age  group,  according  to  a  survey 
conducted  by  American  Sports  Data  Inc.  (ASD).  The  fust  two 
activities  are  not  ecimpment-intensive,  and  their  popularity  may 
be  contributing  to  slower  growth  l  or  sports  equipment.  Golf  and 
fishmg,  which  are  equipment-intensive  activities,  are  discussed 
later  in  this  chapter.  Camping  products  are  included  under  sev- 
eral dilTerent  SIC  categories,  making  it  dilTicult  to  ciuantil'y  the 
camping  industry. 

Other  demographic  issues  affecting  sporting  goods  sales 
involve  female  spending  power,  growing  ethnic  jiopulations. 
and  youth  activity.  Women  control  an  estimated  60  percent  of 
U.S.  wealth  and  make  more  than  SO  percent  of  sports  apparel 
purchasing  decisions,  according  to  the  Sporting  Goods  Manu- 
facturers Association's  Sports  Apparel  Market  Index.  (Data  on 
purchasing  decisions  for  sports  equipment  are  not  available.) 

[The  sporting  goods  industry  has  tried  to  cater  to  this  group. 

'offering  products  designed  and  promoted  specifically  for 
women.  According  to  the  ASD  survey,  in  M  milhon 

women  participated  frequently  in  some  sort  of  sport,  a  16  per- 
cent increase  from  1987.  The  most  popular  sports  activities 
among  women  were  exercising  with  equipment,  walking,  and 
in-line  roller  skating.  Since  the  passage  of  Title  IX.  federal  leg- 
islation that  prohibits  sex  discrimination  in  educational  pro- 
grams that  receive  federal  funds,  more  women  have  had 
opportunities  to  participate  in  athletics.  The  percentage  of  girls 
participating  in  high  school  activities  increased  from  i  in  27 
girls  in  1972  to  1  in  3  girls  in  1997.  according  to  the  Women's 
Sports  Foundation.  Much  of  the  growth  in  female  participation 
occurred  in  the  1990s.  The  number  of  female  competitt)rs  in 
college  athletics  increased  38  percent  from  1990  to  1997,  while 
the  number  of  male  competitors  increased  only  9  percent.  These 
increases  in  women's  participation  have  meant  that  more  equip- 
ment has  been  purchased  for  or  by  women.  An  additional 
opportunity  will  come  from  the  growth  of  key  ethnic  groups. 
The  percentage  of  the  U.S.  population  that  is  of  Asian  or  His- 
panic descent  is  expected  to  grow  significantly.  Individuals  of 
Hispanic  and  Asian  descent  are  projected  to  constitute  17  per- 
cent of  the  total  population  by  200.'^,  compared  with  12  percent 
m  1990.  According  to  a  study  by  the  New  American  Group,  the 
average  annual  spending  of  Hispanics  increased  from  $18,800 
10  $21,700  between  1995  and  1997.  Asian-American  spending 
power  increased  from  $26,600  in  1 995  to  %?>  1 , 1 00  in  i  997.  The 
Hispanic  and  Asian  populations  constitute  an  important  market 
for  many  sporting  goods  activities,  such  as  soccer  and  baseball. 
As  these  populations  increase  their  spending  power,  sporting 
goods  manufacturers  will  have  more  opportunities  to  sell  equip- 
ment to  them. 

Additional  opportunities  exist  among  today's  teenage  gener- 
ation. However,  the  members  of  this  generation  has  many  more 
diversions  than  did  their  parents,  the  baby  boom  generation. 
Keeping  this  group  interested  in  sports  activities  will  not  be 
easy;  video  games,  computers,  and  the  Internet  have  grown  in 


popularity,  taking  up  the  leisure  time  of  today's  youth.  Tiie  ASD 
study  revealed  that  the  12-  to  17-year-old  age  group  was  the 
only  one  to  lose  ground  in  overall  sports  participation.  The  Cen- 
ter lor  Disease  Control  and  Prevention  (CDC)  reported  that  12 
percent  of  all  teenagers  are  overweight,  compared  with  6  per- 
cent .^0  years  ago.  1'he  sporting  goods  industry  faces  the  chal- 
lenge of  getting  children  off  the  sofa  and  away  from  the  Internet 
and  persuading  them  to  participate  in  sports  activities. 

Electronic  Commerce 

While  the  industry  would  prefer  that  youths  spend  less  lime  on 
the  Internet  and  more  time  participating  in  sports,  the  Internet 
has  become  an  important  factor  in  the  distribution  of  sports 
products.  Most  sporting  goods  companies  iiave  Web  sites  to 
promote  and  provide  intormation  about  their  product  offerings. 
In  June  1999.  nearly  100  million  people  in  the  United  Stales 
had  access  to  the  Internet  (.^7  percent  of  the  population), 
according  to  Nua.  an  Internet  strategy  firm.  Both  small  and 
large  companies  are  now  able  to  reach  a  bigger  audience.  An 
increasing  number  of  individuals  are  surfing  the  Web  to  find  out 
about  products  they  intend  to  buy.  In  addition,  more  consumers 
are  making  purchases  over  the  Web  through  on-line  distribu- 
tors, from  traditional  dealers  with  Internet  Web  sites,  and  in 
some  cases  directly  from  manufacturers.  This  distribution  out- 
let will  have  a  significant  impact  on  the  traditional  dealer  net- 
work in  terms  of  competition  and  aftermarket  support  of 
products  such  as  exercise  machines.  Business-to-business 
E-commeice  is  also  an  important  trend  in  the  spoils  equipment 
business.  Forrester  Research  estimated  that  business-to- 
business  E-commerce  will  total  $17..^  billion  versus  $.5  billion 
for  consumer  Internet  sales  in  2001.  Administrative  costs  and 
processes,  such  as  mailing,  can  be  improved  significantly  by 
business-to-business  E-commerce,  which  benefits  both  manu- 
facturers and  dealers. 

While  dealers  certainly  are  affected  by  the  Internet,  there  are 
other  significant  trends  involving  traditional  retail  outlets. 
Large  chains  of  stores  have  increased  their  market  share 
through  consolidation  and  attrition  of  smaller  dealers.  These 
large  chains  not  only  affect  their  competitors  but  also  wield 
substantial  power  over  manufacturers  in  regard  to  price  and 
product  offerings.  Many  manufacturers  find  themselves  in  a 
partnership  with  retailers  in  order  to  lower  costs  to  consumers 
and  maximize  profits  for  the  retailer  and  the  manufacturer.  U.S. 
retailers  also  have  instituted  better  programs  to  acquire  point- 
of-sale  information,  which  gives  companies  more  control  over 
inventory.  As  a  result,  U.S.  retailers  have  asked  for  a  more 
responsive  supply  of  products.  The  move  to  just-in-time  inven- 
tory and  supply  probably  will  give  U.S.  manufacturers  a  com- 
petitive advantage  over  imports  from  the  Far  East,  which  can 
take  up  to  a  couple  of  months  to  be  shipped. 

Important  Factors  Affecting  the  Future  Growth 
of  U.S.  Industry 

Factors  affecting  the  growth  of  LLS.  sports  equipment  consump- 
tion and  U.S.  manufacturers'  shipments  include  macroeconomic 
trends  such  as  disposable  income  and  changes  in  consumers' 
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preferences.  With  the  U.S.  economy  continuing  to  grow,  the  U.S. 
sporl.s  equipment  market  has  benetlted.  As  disposable  personal 
income  (DPI)  has  grown,  so  have  consumers"  expenditures  for 
sporting  goods.  In  1998,  real  DPI  grew  3  percent  while  real  per- 
sonal consumption  expenditures  for  sporting  goods  increased  9 
percent.  In  the  first  half  of  1999,  real  DPI  grew  4  percent  from  the 
same  period  in  1998  while  real  personal  consumption  expendi- 
tures for  sporting  goods  Jumped  1 1  percent.  Personal  consump- 
tion expenditures  for  sporting  goods  are  not  directly  comparable 
to  apparent  consumption  of  sports  equipment,  as  expenditures 
probably  include  sports  apparel  and  camping  equipment,  both  of 
which  are  growing  rapidly,  according  to  industry  experts. 

Positive  factors  such  as  rising  personal  income  have  been 
offset  by  changes  in  consumer  preferences.  In  at  least  two 
major  product  segments  of  the  sporting  goods  industry,  U.S. 
manufacturers  and  retailers  have  been  hurt  by  changing  con- 
sumer preferences  that  have  left  dealers  and  manufacturers  with 
an  oversupply  of  unwanted  products.  Both  golf  and  in-line  skat- 
ing experienced  continued  growth  in  the  199()s.  However,  both 
industries  misjudged  consumer  tastes  and  were  left  with  prod- 
uct they  could  not  sell.  The  glut  of  in-line  skates  resulted  from 
misjudging  the  growth  of  the  in-line  skate  market.  In  addition, 
in-line  skate  manufacturers  were  trying  to  respond  to  dealers" 
complaints  about  the  lack  of  just-in-time  supply.  While  the 
demand  for  skates  continues  to  increase,  that  growth  is  in  the 
low  single  digits,  not  at  the  two-  and  three-digit  growth  rates 
that  manufacturers  and  some  retailers  had  hoped  for.  Golf  club 
manufacturers  have  experienced  the  same  problem  of  oversup- 
ply. Until  recently,  golf  dub  makers  successfully  promoted  and 


sold  bigger-headed  clubs  made  with  expensive  lightweight 
components.  Golf  club  manufacturers  were  making  drivers 
with  bigger  heads  with  lighter  and  more  expensive  materials, 
mainly  titanium.  However,  several  manufacturers  went  away 
from  bigger  is  better  and  toward  new  designs  that  moved  the 
balance  of  weight  lower  in  the  club  head  and  used  a  combina- 
tion of  metals.  These  manufacturers  captured  consumers"  inter- 
est, and  sales  began  switching  to  those  types  of  clubs.  Several 
manufacturers  of  big  head  clubs  were  left  with  an  excess  supply 
of  expensive  large  club  heads.  Both  in-line  skate  and  golf  club 
manufacturers  were  trying  to  sell  off  these  products  as  best  they 
could  from  late  1997  through  1999. 

Constant  dollar  product  shipments  of  sporting  and  athletic 
goods  were  expected  to  grow  I  to  2  percent  in  1999  after  declin- 
ing an  estimated  3  percent  in  1998.  A  17.5  percent  drop  in 
exports  was  the  primary  reason  for  the  decline  in  shipments  in 
1998.  U.S.  imports  also  declined,  falling  0.4  percent  in  1998 
and  an  estimated  5  percent  in  1999.  However,  U.S.  shipments  to 
the  domestic  market  increased  an  estimated  3  percent  and  5  per- 
cent in  1998  and  1999,  respectively.  As  a  result,  apparent  con- 
sumption in  real  terms  was  up  an  estimated  2  percent  in  1998 
and  1999  (see  Table  39-3) 

Low  inflation  in  the  sporting  goods  industry  also  helped  fuel 
the  demand  for  sports  equipment.  The  industry's  producer  price 
index  rose  only  1 .2  percent  in  1998  and  was  expected  to  remain 
virtually  the  same  in  1999.  In  fact,  annual  inflation  has  not 
topped  3  percent  since  1990  and  averaged  an  estimated  2  per- 
cent from  1989  to  1999.  Over  that  period,  the  overall  consumer 
price  index  had  only  3  years  with  inflation  under  3  percent  and 
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TABLE  39-3:    Sporting  and  Athletic  Goods  nec  (SIC  3949)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


I  Mr 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

2004^ 

97-98 

98-99 

99-00 

Product  data 

Value  of  shipments'^ 

6,994 

7,865 

8,285 

8,802 

9,203 

9,510 

9,350 

9,510 

9,850 

12,450 

-1.7 

1.7 

3.6 

5.5 

Value  of  shipments  (1992$) 

6,994 

7,810 

8,091 

8,440 

8,698 

8,838 

8,586 

8,717 

8,938 

10,596 

-2.9 

1.5 

2.5 

4.0  \ 

Apparent  consumption 

8,223 

8,918 

9,656 

10,023 

10,362 

10,675 

10,913 

11,092 

11,279 

14,400 

2.2 

1.6 

1.7 

5.4  ^ 

Real  apparent  consumption 

8,223 

8,856 

9,430 

9,610 

9,794 

9,921 

10,021 

10,167 

10,235 

12,255 

-1.0 

1.5 

0.7 

3.8  ■ 

Trade  data 

Value  of  imports 

2,518 

2.543 

3,129 

3,392 

3,472 

3,531 

3,516 

3,340 

3,275 

4,450 

-0.4 

-5.0 

-1.9 

5.9    '  *w 

Imports  to  apparent 

consumption  (%) 

30.6 

28.5 

32.4 

33.8 

33.5 

33.1 

32.2 

30.1 

29.0 

30.9 

-2.6 

-6.5 

-3.6 

0-5     1  ,,. 

Value  of  exports 

1,289 

1,490 

1,758 

2,171 

2,313 

2,366 

1,953 

1,758 

1,846 

2,500 

-17.5 

-10.0 

5.0 

7.3  . 

Exports  to  shipments  (%) 

18.4 

18.9 

21.2 

24.7 

25.1 

24.9 

20.9 

18.5 

18.7 

20.1 

-16.0 

-11.5 

1.4 

1.7 

Industry  data 

Value  of  shipments'' 
Value  of  shipments  (1992$) 
Total  employment  (thousands) 
Production  workers  (thousands) 
Average  hourly  earnings  (S) 
Capital  expenditures 


7,581 

8,459 

8,943 

9,543 

9,882 

7,581 

8,400 

8,733 

9,150 

9,340 

62.0 

64.4 

68.2 

67,7 

66.1 

44.2 

46.8 

49.7 

48.8 

47.6 

8.52 

8.74 

8.67 

9.26 

9.51 

178 

218 

192 

222 

254 

10,225 
9,503 


10,200 
9,366 


10,375 
9,510 


10,700 
9,710 


13,500 
11,489 


-0.2 
-1.4 


1.7 
1.5 


3.1 
2.1 


5.4 
3.9 


'iJ:!f 


ha 


*IIJ!| 


'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 
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grew  3  ptMcent  between  1989  and  1999.  Maniilactnicrs  becanic 
much  more  efficienl.  cutting  their  hirgcst  input  cost — employ- 
ment— 3  percent  from  1994  to  1996  while  increasing  real  prod- 
uct shipments  7  percent  over  that  period.  The  retailer  pressures 
mentioned  earlier  and  pressures  for  low-cost  imports  have  also 
been  factors  in  low  inHation  rates  tor  the  sports  industry. 

Golf  Equipment 

The  goir  industry  experienced  strong  growth  through  most  of  the 
199()s.  Apparent  consumption  ot  golf  equipment  increased  6 


percent  annually  in  real  terms  from  1992  lo  1999  (see  Table 
39-4).  As  was  noted  earlier  in  this  chapter,  participation  rates  in 
golting  have  increased  over  the  last  10  years.  According  to  a 
study  by  the  National  .Sporting  Cioods  Association,  the  number 
of  individuals  participating  in  golf  increased  2  percent  annuall) 
from  19XS  io  I99X.  I'Vom  1996  to  199X,  the  increase  in  partici- 
pation was  9  percent  annually.  However,  actual  sales  and  market 
shares  have  fluctuated  recently.  Apparent  consumption  in  real 
terms  increased  an  estimated  2  percent  and  dechned  an  esti- 
mated 3  percent  in  199X  and  1999,  respectively.  I  I..S.  import^  of 


TABLE  39-4:    Major  Sports  Industry  Segments  Trends  and  Forecasts 

millions  of  dollars  except  as  rmted) 


Compound 


Percent  Change 




1992 

1993 

1994 

1995 

1996 

1997 

1998' 

1999'' 

ndtt; 

92-97 

96-97 

97-98 

98-99 

Golf  equipment  (SIC  39492) 

Product  data 

Value  of  shipments^ 

1,782 

1 ,926 

1 ,976 

2,370 

2,648 

2,941 

2,941 

2,941 

10.5 

11.0 

0.0 

0.0 

Value  of  shipments  (1992$) 

1,782 

1,903 

1,930 

2,272 

2,503 

2,733 

2,700 

2,695 

8.9 

9.2 

1 .2 

-0.2 

Trade  data 

Value  of  imports 

461 

y4  1 

0  /C7 

ooy 

itDO 

Doy 

n 

U.u 

OK  0 

Imports  to  apparent 

consumption  (%) 

25.4 

25.5 

27.4 

25.6 

25.3 

26.8 

26.2 

20.2 

1.1 

5.9 

-2.5 

-22.9 

Value  of  exports 

428 

491 

542 

690 

766 

804 

718 

610 

13.5 

5.0 

-10.7 

-15.0 

Exports  to  shipments  (%) 

24.0 

25.5 

27.4 

29,1 

28.9 

27.3 

24.4 

20.7 

2.6 

-5.5 

-10.7 

-15.0 

Market  data 

Apparent  consumption 

1,816 

1,927 

1,976 

2,260 

2,521 

2.921 

3,011 

2,920 

10.0 

15.8 

3.1 

3.0 

Real  apparent  consumption 

1,816 

1,913 

1,929 

2,167 

2,383 

2,714 

2,765 

2,676 

8.4 

13.9 

1.8 

-3,2 

Fishing  equipment  (SIC  39491) 

Product  Data 

Value  of  shipments- 

493 

629 

657 

756 

814 

682 

682 

oUU 

R  "7 
D.  / 

1  1 

—  1 D.  1 

n  n 

17  2 

Value  of  shipments  (1992$) 

493 

621 

733 

5.2 

-17.5 

-1.2 

17.0 

Trade  data  « 

'  Value  of  imports 

321 

289 

309 

388 

358 

349 

387 

357 

1.7 

-2.5 

10.9 

-7.8 

Imports  to  apparent 

consumption  (%) 

43.4 

34.7 

35.7 

38.1 

35.2 

39.5 

41.0 

34.0 

-1.9 

12.2 

3.7 

-16.9 

Value  of  exports 

76 

85 

102 

126 

155 

148 

124 

108 

14.4 

-4.5 

-16.1 

-13.0 

Exports  to  shipments  (%) 

15.3 

13.5 

15.5 

16.7 

19.1 

21.7 

18.2 

13.5 

7.2 

13.8 

-16.1 

-25.8 

Market  data 

Apparent  consumption 

738 

833 

864 

1,017 

1,017 

883 

945 

1,049 

3.7 

-13.1 

7.0 

10.9 

Real  apparent  consumption 

738 

827 

844 

975 

961 

821 

868 

962 

2.1 

-14.5 

5.8 

10.7 

Exercise  and  gymnastic  equipment  (SIC  39494) 

Product  data 

0.0 

Value  of  shipments'* 

1,376 

1,407 

1,370 

1,343 

1,360 

1,236 

1,236 

1,236 

-2.1 

-9.1 

0.0 

Value  of  shipments  (1992$) 

1,376 

1,397 

1,338 

1,287 

1,285 

1,149 

1,135 

1,133 

-3.5 

-10,6 

-1.2 

-0.2 

Trade  data 

-5.9 

Value  of  imports 

382 

384 

513 

517 

751 

638 

569 

535 

10.8 

-15.0 

-10.8 

Imports  to  apparent 

11.6 

-0.1 

-8.1 

-5.7 

consumption  (%) 

24.3 

24.0 

31.4 

33.0 

42.1 

42.0 

38.6 

36.4 

Value  of  exports 

183 

191 

249 

290 

325 

355 

331 

301 

14.2 

9.1 

-6.9 

-8.9 

Exports  to  shipments  (%) 

13.3 

13.6 

18.2 

21.6 

23.9 

28.7 

26.7 

24.4 

16.7 

20.0 

-6.9 

-9  0 

Market  data 

-14.9 

-2.9 

-0.3 

Apparent  consumption 

1,575 

1,600 

1,633 

1,570 

1,785 

1,519 

1,474 

1,470 

-0.7 

Real  apparent  consumption 

1,575 

1,589 

1,595 

1,505 

1,688 

1,412 

1,354 

1,347 

-1.9 

-16.3 

-4.1 

-0.5 

'  Estimate  except  imports  and  exports. 
'  Estimate 

Value  of  products  classified  in  the  sporting  and  athletic  goods,  nec  industry  produced  by  all  industries, 
calculations  based  on  more  detailed  statistics 
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golf  equipment  increased  0.5  percent  in  1998  before  falling  an 
estimated  25  percent  in  1999.  Meanwhile,  in  real  terms.  U.S. 
shipments  of  golf  equipment  declined  1  percent  in  1998  before 
leveling  off  in  1999.  Exports  certainly  contributed  to  the  decline 
in  1998.  as  U.S.  exports  of  golf  equipment  dropped  almost  1 1 
percent  in  that  year.  However,  U.S.  exports  of  golf  equipment 
continued  to  decline,  falling  an  estimated  15  percent  in  1999.  As 
was  mentioned  previously,  the  industry  has  had  to  deal  with 
excess  supply.  In  1999,  that  problem  abated  somewhat  as 
domestic  manufacturers  were  able  to  sell  off  much  of  the  excess 
through  nontraditional  distribution  channels  such  as  wholesale 
club  retailers  and  other  discount  brokers  on  the  Internet  and  in 
outlet  stores.  However,  finding  such  channels  overseas  to  sell 
excess  supply  has  not  been  as  successful.  In  addition,  technolo- 
gies such  as  low-center-of-gravity  clubs  have  not  been  as 
accepted  in  foreign  markets  as  they  have  in  the  United  States. 

Demographic  factors  in  the  United  States  have  played  a 
large  role  in  the  growth  of  consumption.  The  baby  boom  gener- 
ation has  high  levels  of  disposable  income  in  a  period  when 
their  leisure  time  is  high.  Golf  is  an  equipment-intensive  activ- 
ity with  participants  eager  to  have  the  proper  tools  to  maximize 
their  talent.  Golfers  want  the  latest  clubs,  balls,  shoes  (spike- 
less),  gloves,  and  even  apparel  that  will  make  them  play  or  look 
better.  Now  this  generation  has  the  income  to  purchase  the  best 
equipment.  As  a  result,  there  are  many  new  manufacturers  with 
new  products  they  hope  will  become  the  next  big  trend,  such  as 
low-center-of-gravity  clubs. 

To  market  new  ideas,  many  companies  have  used  infomer- 
cials  and  the  Internet  to  promote  and  advertise  their  products. 
New  entrants  need  to  increase  marketing  to  make  their  compa- 
nies stand  out.  Several  new  companies,  such  as  Olimar,  Alien, 
and  Pure  Spin,  have  been  very  successfiil  in  using  this  approach 
to  promote  and  sell  their  products.  Promotion  of  products  over 
the  Internet  is  meeting  with  some  success. 

Fishing  Tackle  and  Equipment 

In  1998.  apparent  consumption  of  fishing  equipment  was  esti- 
mated at  $945  million,  up  6  percent  in  real  terms  from  1997. 
U.S.  imports  of  fishing  equipment  led  that  grow  th,  increasing 
almost  i  1  percent  and  totaling  $387  million,  while  U.S.  exports 
of  fishing  equipment  fell  over  16  percent,  totaling  $124  million 
in  1998.  Such  exports  drove  down  domestic  shipments,  which 
declined  an  estimated  1 .2  percent  in  real  terms.  In  1999,  domes- 
tic shipments  of  fishing  equipment  rebounded,  increasing  an 
estimated  1 7  percent  and  totaling  $800  million  in  current  dol- 
lars. However,  U.S.  imports  of  fishing  equipment  fell  an  esti- 
mated 8  percent  and  U.S.  exports  of  fishing  equipment  declined 
an  estimated  13  percent.  With  domestic  shipments  growing  and 
imports  falling.  U.S.  apparent  consumption  of  fishing  equip- 
ment increased  1 1  percent. 

U.S.  real  apparent  consumption  of  fishing  equipment  grew  2 
percent  annually  from  1989  to  1999.  Imports,  domestic  ship- 
ments, and  exports  have  had  their  ups  and  clowns  as  the  fishing 
equipment  market  has  seen  fluctuations  in  exchange  rates  and 
frequent  changes  in  consumer  preferences  play  an  important 
role  in  the  composition  of  apparent  consumption.  The  U.S.  dol- 
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lar  fluctuated  over  the  last  decade.  When  the  dollar  has  been  rel-  ;i 
atively  high  against  other  currencies.  U.S.  imports  of  fishing  ij 
gear  have  increased  while  U.S.  domestic  shipments  and  exports  i| 
of  fishing  equipment  have  declined.  In  addition,  both  domestic  fji 
and  foreign  suppliers  have  introduced  new  products  to  take  it 
advantage  of  changes  in  consumers"  buying  habits,  and  those  «i 
products  have  changed  the  disposition  of  apparent  consumption, 

While  it  was  expected  that  demographic  trends  would  lead  to  | 
strong  grow  th  in  the  fishing  sector  in  the  latter  half  of  the  1990s  ' 
and  the  first  few  years  of  the  next  decade,  strong  growth  has  not  (j 
yet  materialized.  Fishing  typically  has  been  popular  with  indi- 
viduals in  the  55-  to  64-year-old  age  group,  which  is  expected  r, 
to  be  the  fastest-growing  age  group  from  1995  to  2005.  In  a  ) 
1997  survey  of  average  annual  consumer  expenditures  con-  >•: 
ducted  by  the  Bureau  of  Labor  Statistics,  the  age  group  55  to  64  ;  | 
spent  the  highest  amount  on  hunting  and  fishing  equipment.  '* 
However,  participation  in  fishing  has  actually  declined  since 
1992,  when  the  National  Sporting  Goods  Association  (NSGA)  't! 
survey  reported  47.6  million  participants.  In  1998.  only  43.6  li 
million  participated  in  fishing.  One  cause  of  the  lack  of  strong  ,5 
growth  might  be  decreasing  opportunities  to  fish.  Developers  'jf 
continue  to  build  resort  housing  and  other  projects  along  water-  i 
ways,  lakes,  seas,  and  oceans.  The  increa.se  in  population  typi-  ^\ 
cally  drives  fish  and  fishermen  away.  Development  can  mean 
polluted  v\ater  and  other  negative  factors  that  force  the  fish  i\ 
away.  In  addition,  fishermen  typically  desire  quiet  isolation  and  is 
have  difficulty  finding  such  c(Miditions.  In  addition,  it  is  likely  •f 
that  other  activities,  such  as  golfing,  have  garnered  more  leisure  ^  f 
time  and  disposable  income.  j 

Exercise  and  Gymnastic  Equipment  i 

Real  apparent  consumption  of  exercise  and  gymnastic  equip-  :j 
ment  declined  an  estimated  0.5  percent  in  1999,  remaining  at 
$1.6  billion  in  current  dollars.  Imports  declined  an  estimated  6  ' 
percent,  totaling  $535  million  in  1999,  while  U.S.  exports  of  j 
exercise  equipment  decreased  9  percent  to  $301  million.  Cur- 
rent  dollar  shipments  remained  at  an  estimated  $1.2  billion  inij 
1999.  Manufacturers  have  reported  that  there  has  been  a  strong  ! 
increase  in  the  demand  for  equipment  for  exercise  clubs  and  : 
gyms.  This  type  of  equipment  typically  consists  of  sophisti-ti* 
cated  high-quality  machines,  many  of  which  are  manufactured  .  u 
in  the  United  States.  ^ 

Participation  in  exercising  with  equipment  increased  5  per- 
cent  annually  from  1988  to  1998,  according  to  the  NSGA  study,  t 
Increasingly,  baby  boomers  and  women  have  been  using  fitness  ■ 
equipment  to  get  into  shape  or  improve  strength.  Fitness  club-'? 
memberships  for  individuals  in  the  45-  to  54-year-old  age  group  1 
and  the  55-and-over  age  group  increa.sed  significantly  from  1 
1987  to  1997  at  125  percent  and  102  percent,  respectively.  In  ^ 
several  fitness  activities,  women's  participation  is  greater  than  1 
men's,  such  as  training  with  hand  weights  and  using  abdominal 
trainers.  In  addition,  according  to  the  ASD  study,  the  number  of  : 
women  using  free  weights  nearly  tripled  from  6.8  million  to  1 
18.6  million  from  1987  to  1998. 

Stimulating  this  increase  has  been  the  industry's  develop- 
ment of  new  products  and  new  routines  that  make  exercising  i 


fun.  The  industry  continued  to  develop  new  products  in  the 
199()s,  such  as  stair  climbers,  abdominal  trainers,  cross-country 
ski  machines,  and  elliptical  motion  machines.  In  addition,  the 
industry  has  developed  new  training  methods  that  can  involve 
the  use  of  equipment,  such  as  step  aerobics,  slide  boards,  and 
martial  arts  fitness.  These  products  and  methods  not  only  make 
participation  lun.  they  increase  manufacturers"  shipments. 

Playground  Equipment  and  Other  Sporting  and 
Athletic  Goods 

This  category  includes  all  other  sporting  goods  products, 
including  skiing,  water  sports,  swing  .sets,  and  team  sports 
i\|uipment.  Major  segments  that  have  experienced  growing  par- 
I  iicipation  rates  include  snowboarding,  windsurfing,  and  base- 
I  ball.  Snowboarding  participation  increased  nearly  29  percent 
Mom  1997  to  1998.  according  to  the  NSGA  survey.  The  inclu- 
j  sion  of  snowboarding  in  the  1998  Nagano  Olympics  helped  fuel 
the  growth  of  that  sport,  which  already  had  .seen  participation 
double  since  1988.  However,  much  of  snowboarding's  popular- 
lity  has  come  at  the  expense  of  Alpine  skiing.  From  1988  to 
'l998,  Alpine  skiing  lost  4.7  million  participants. 

Baseball  has  seen  participation  drop  over  the  last  decade. 
However,  in  1998,  participation  increased  12  percent,  according 
to  the  NSGA  study.  Many  analysts  believe  that  excitement  over 
events  in  major  league  baseball  inspired  youths  to  participate  in 
the  sport.  Events  such  as  the  home  run  chase,  rookie  Kerry 
Wood's  strikeout  record,  and  the  Yankee's  1 18-win  sea.son  were 
well  publicized.  The  home  run  chase  of  Mark  McGwire  and 
Sammy  Sosa  in  particular  captured  the  attention  of  the  nation.  It 
is  likely  that  youths  participated  in  baseball  in  an  effort  to  mimic 
the  exploits  of  home  run  hitters.  A  key  to  industry  growth  may 
be  maintaining  and  building  on  this  increased  participation. 

U.S.  Industry ,Growth  Projections  for  the  Next 
'■  1  and  5  Years 

Real  apparent  consumption  in  the  sports  equipment  industry 
will  grow  an  estimated  1  percent  in  the  year  2000,  mirroring  the 
growth  of  the  national  economy.  U.S.  product  shipments  are 
expected  to  reach  $9.9  billion,  growing  2  to  3  percent  in  real 
terms.  U.S.  imports  of  sports  equipment  will  decline  an  esti- 

i  mated  2  percent.  Meanwhile,  U.S.  exports  are  forecast  to 
increase  5  percent.  Strong  growth  in  overseas  markets  com- 
bined with  slowing  growth  in  the  U.S.  economy  will  lead  to 

,  increased  exports  for  U.S.  manufacturers.  If,  in  addition,  the 
,v  exchange  rates  between  the  U.S.  dollar  and  other  major  curren- 
h  cies  become  more  favorable,  exported  U.S.  products  will  be 
f  more  price  competitive.  Products  imported  into  the  United 
1  States  will  lose  some  price  competitiveness,  which  has  helped 
fi  them  hitherto,  thus  contributing  to  the  decline  in  U.S.  imports 
J  I  of  sports  equipment. 

j|       The  economy  is  expected  to  continue  to  experience  modest 

ii  annual  growth.  Restraining  that  growth  may  be  the  low  level 
of  savings  and  the  high  level  of  debt.  Savings  as  a  percentage  of 

I  disposable  income  was  actually  -  I  percent  in  the  first  half  of 
.  !  1999,  meaning  that  consumers  were  dipping  into  their  savings 
(  'iiin  order  to  continue  spending.  In  addition,  the  ratio  of  consumer 


debt  to  personal  income  was  high  at  18  percent  in  the  first  half 
of  1999.  One  scenario  as  the  year  continued  would  have  con- 
sumers becoming  apprehensive,  seeking  less  credit,  paying 
more  on  their  debts,  and  building  up  their  savings  again.  How- 
ever, if  personal  income  continued  to  increase  at  the  end  ol 
1999,  consumers  were  expected  to  work  to  improve  some  of 
those  ratii)s  while  continuing  to  increase  their  spending  slightly, 
including  that  on  sports  equipment. 

Constant  dollar  product  shipments  of  sports  equipment  are 
expected  to  grow  4  percent  annually  over  the  next  ."S  years.  1  he 
long-term  outlook  for  the  U.S.  sporting  goods  industry  will  be 
affected  by  two  major  factors:  demographic  trends  and  the 
growth  of  foreign  economies.  More  aging  baby  boomers  proba- 
bly will  participate  less  in  many  sports  activities.  The  effects  on 
shipments,  however,  will  not  be  that  significant  because  the  baby 
boomers  who  continue  to  participate  probably  will  engage  in 
equipment-intensive  activities  such  as  golf  and  exercising  with 
equipment.  The  real  challenge  will  be  to  entice  the  next  genera- 
tion, usually  called  generation  X,  to  participate  in  and  spend  on 
sports  activities.  These  individuals  have  shown  some  interest  in 
such  activities  but  have  not  sustained  their  level  of  participation. 
Individuals  in  this  generation  typically  are  entertained  by  many 
different  activities  besides  sports,  such  as  computers,  the  Inter- 
net, and  media  entertainment  (television  and  motion  pictures). 

Female  participation  in  sports  activities  is  at  an  all-time 
high.  Some  of  the  activities  in  which  woinen  have  strong  par- 
ticipation rates  are  fitness  activities  and  sports  such  as  softball, 
in-line  skating,  and  soccer.  The  success  of  the  women's  .soccer 
team  at  the  1999  World  Cup  and  the  continuation  of  Title  IX 
legislation  that  was  di.scus.sed  above  will  boost  women's  partic- 
ipation even  more. 

Another  positive  demographic  factor  to  which  it  appears  the 
industry  can  look  forward  is  the  echo  baby  boomers,  the  off- 
spring of  the  baby  boomers.  Although  not  as  large  a  group  as 
their  parents,  this  age  group  appears  to  have  many  of  the  same 
propensities  toward  sustained  sports  participation.  The  echo 
boomers  will  be  entering  the  10-  to  19-year-old  age  group  over 
the  next  5  years.  The  members  of  this  group  also  appear  to  have 
significant  purchasing  power,  perhaps  because  their  parents  are 
at  their  maximum  income  levels.  Many  sports  equipment  man- 
ufacturers are  already  directing  advertising  toward  this  group. 
Popular  sports  activities  among  10-  to  19-year-old  individuals 
include  snowboarding,  in-line  skating,  and  mountain  biking. 

If  the  major  industrialized  economies  continue  to  expand  as 
expected,  U.S.  exports  of  sports  equipment  will  continue  to 
support  the  growth  of  domestic  manufacturers.  Many  industri- 
alized countries  are  experiencing  a  boom  in  sports  participation 
that  is  similar  to  what  happened  in  the  United  States  in  the 
1970s  and  1980s.  However,  consumers  in  those  markets  are  not 
as  committed  to  leisure  spending  and  typically  cut  back  pur- 
chases of  sports  equipment  at  the  first  sign  of  economic  hard- 
ship. GDP  in  major  sports  equipment  markets  such  as  Canada, 
the  I  nited  Kingdom,  and  Germany  is  expected  to  grow  an  esti- 
mated 3.5  percent  in  the  year  2000.  U.S.  brand  names  are  well 
respected  for  quality  and  service  in  those  countries.  Opportuni- 
ties for  U.S.  exports  of  sports  equipment  also  will  be  opening 
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TABLE  39-5:    U.S.  Trade  Patterns  in  Sporting  and  Athletic  Goods  nec^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value' 

Share,% 

Region' 

Value' 

Share,% 

NAFTA 

534 

27 

NAFTA 

636 

18 

Latin  America 

88 

5 

Lacin  America 

35 

1 

Western  Europe 

578 

30 

Western  Europe 

414 

12 

Japan/Chinese  Economic  Area 

529 

27 

Japan/Chinese  Economic  Area 

1,892 

54 

Other  Asia 

78 

4 

Other  Asia 

504 

14 

Rest  of  world 

146 

7 

Rest  of  world 

34 

1 

World 

1,953 

100 

World 

3,516 

100 

Top  Five  Countries 

Value 

Share,% 

Top  Five  Countries 

Value 

Share, % 

Japa  n 

20 

1  260 

OD 

Canada 

361 

18 

Taiwan 

480 

14 

United  Kingdom 

245 

13 

Canada 

341 

10 

Mexico 

173 

9 

Mexico 

295 

8 

Germany 

93 

5 

South  Korea 

125 

4 

'  SIC  3949. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


plier.  totaled  $293  million,  down  2  percent.  Thi.s  decrease  prob- 
ably  was  due  to  the  decline  in  popularity  of  the  big  titanium  golf 
club  heads  that  at  least  one  major  manufacture  imported  from  'i 
Mexico.  U.S.  imports  from  South  Korea  were  down  20  percent,  )■ 
totaling  $125  million  in  1998  (see  Table  39-5).  ^ 
Many  products  that  have  a  capital-intensive  production  I 
process  and  that  are  made  in  the  United  Slates  are  price-  ii 
competitive  worldwide.  The  ratio  of  exports  to  shipments  fori 
the  U.S.  sports  equipment  industry  was  21  percent  in  1998,'; 
down  from  a  modern-day  high  of  25  percent  in  1996.  However, '! 
U.S.  exports  fell  18  percent  to  total  Just  under  $2.0  billion  in'' 
1998  (see  Table  39-5).  { 
Exports  to  Japan  accounted  for  the  largest  share  of  total  U.S.  \ 
sports  equipment  exports  at  20  percent,  totaling  an  estimated  | 
$393  million,  down  24  percent  in  1998.  The  financial  crisis  ii 
weakened  the  Japanese  market  for  most  U.S.  exports,  most  1 
notably  golf  equipment.  LLS.  exports  of  golf  equipment  to  I 
Japan  decreased  17  percent  in  1998,  when  the  Japanese  became  » 
apprehensive  about  purchasing  high-cost  golf  equipment  from  i 
the  United  States.  Exports  to  Canada,  the  second  largest  foreign  '1 
market  for  U.S.  .sports  equipment,  totaling  $361  million,  were  f 
virtually  unchanged  from  a  year  earlier.  Canada  is  the  largest  I 
foreign  market  for  exercise  equipment,  as  U.S.  exports  of  exer-  | 
cise  equipment  totaled  $86  million,  down  20  percent  from  i 
1997.  The  United  Kingdom  moved  up  to  become  the  third  , 
largest  market,  with  U.S.  exports  increasing  21  percent  to  $245  ■ 
million.  Mexico  was  the  fourth  largest  market  for  U.S.  sports  « 
equipment  exports,  as  exports  to  that  country  fell  21  percent  to  \ 
$173  million.  U.S.  exports  of  sporting  goods  to  Germany,  the 
fifth  largest  market,  fell  8  percent  in  1998  (see  Table  39-5). 

'Ii 

John  A.  Vanderwolf,  U.S.  Department  of  Commerce,  Office  of  >' 
Consumer  Goods.  (202)  482-0348,  John_Vanderwolf@ita.  :  f 
doc.gov,  September  1999.  - 
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up  in  the  big  emerging  markets,  particularly  in  Latin  America 
and  the  rebounding  Asian  economies. 

Global  Market  Prospects 

The  U.S.  sports  equipment  industry  is  focused  on  global  com- 
petitiveness, especially  in  terms  of  the  manufacturing  process. 
The  production  process  of  sports  equipment  is  diverse  in  that 
varying  amounts  of  labor  and  capital  are  needed  to  manufacture 
the  different  types  of  sports  products.  Sports  balls  are  a  good 
example  of  the  varying  cost  of  production  inputs.  Inflatable  and 
stitched  balls  such  as  basketballs  and  baseballs  require  a  high 
labor  input,  while  solid  and  noninflatable  hollow  balls  such  as 
golf  balls  and  tennis  balls  rely  more  on  capital  and  machinery. 
As  a  result,  the  U.S.  industry  manufactures  and  competitively 
exports  many  capital-intensive  products,  such  as  golf  and  exer- 
ci.se  equipment.  Labor-intensive  products  such  as  team  sports 
equipment  tend  to  be  manufactured  overseas  through  licensing 
contracts  or  joint  ventures,  since  labor  costs  are  generally  lower 
in  many  less  developed  countries,  and  then  imported  into  the 
United  States.  U.S.  manufacturers  rely  on  imported  products  to 
complete  their  product  lines;  the  ratio  of  imports  to  apparent 
consumption  was  32  percent  in  1998. 

In  1998,  China  was  the  largest  foreign  supplier  and  sold 
almo.st  $1.3  billion  of  sporting  goods  to  the  United  States,  an 
increase  of  8  percent  from  1997.  U.S.  imports  from  Taiwan 
were  down  17  percent  in  1998,  yet  Taiwan  remained  the  second 
largest  foreign  supplier  at  $480  million.  China  and  Taiwan 
combined  accounted  for  50  percent  of  U.S.  imporfs.  Many 
sporting  goods  firms  are  changing  their  source  for  imports  from 
Taiwan  to  China  to  take  advantage  of  lower  labor  costs  in 
China.  U.S.  sports  equipment  imports  from  Canada,  the  third 
largest  foreign  supplier,  totaled  $341  million  in  1998,  up  10 
percent,  and  accounted  for  10  percent  of  total  imports.  Sports 
equipment  imports  from  Mexico,  the  fourth  largest  foreign  sup- 


DOLLS,  TOYS,  GAMES,  AND  CHILDREN'S 
VEHICLES 


The  toys,  games,  and  dolls  industry  consists  of  firms  that  pro- 
duce a  wide  variety  of  children's  products  under  two  U.S. 
Standard  Industry  Classifications.  SIC  3942  includes  estab- 
lishments that  produce  dolls  and  stuffed  toys.  SIC  3944 
includes  companies  that  produce  toys,  games,  and  chil- 
dren's vehicles.  Computer  CD-ROM  games  and  related  com- 
puter software  are  not  considered  toys  by  the  current  U.S. 
classification  system  and  are  included  under  SIC  7372. 

Global  Industry  Trends 

TiKlay,  the  ti)y  industry  is  global  in  both  the  production  and  the 
sale  of  products.  Worldwide  toy  sales  totaled  $53.5  billion  in 
1998;  see  Figure  39-1  for  a  breakdown  of  sales  by  region.  The 
two  major  U.S.  producers  are  Mattel,  which  markets  Barbie, 
Cabbage  Patch  Kids,  Matchbox  Cars,  Hot  Wheels,  and  Fisher 
Price  toys,  among  others,  and  Hasbro,  whose  brands  include 
Star  Wars,  Furby.  Teletubbies,  Pokeman,  Milton  Bradley, 
I  Parker  Brothers,  and  Playschool.  Mattel  and  Hasbro  are  pub- 
licly held  and  reported  1998  revenues  of  $4.8  billion  and  $3.3 
billion,  respectively.  Major  international  companies  include 
Nintendo  of  Japan  and  LEGO  of  Denmark,  which  reported 
1998  revenues  of  $4.7  billion  and  $1.1  billion,  respectively. 

The  leading  international  toy  companies  have  strong  brand 
awareness  across  cultures  and  localize  their  products  to  meet 
the  tastes  and  demands  of  consumers  in  more  than  100 
nations.  Their  size  and  scope  allow  them  to  enter  markets 
with  ease,  and  they  rarely  form  joint  ventures  to  gain  access  to 
new  markets.  However,  in  spring  1999,  Mattel  joined  forces 
with  the  Japanese  company  Bandai  Co.  Ltd  in  a  unique  global 
marketing  alliance.  Under  the  partnership,  the  companies 


FIGURE  39-1 


agreed  to  market  each  other's  products  in  their  home  territo- 
ries. This  arrangement  is  expected  to  enable  those  companies 
to  capitalize  on  each  other's  diverse  product  lines,  marketing 
expertise,  and  strong  regional  distribution  networks.  The 
major  U.S.  toy  retail  outlets,  Wal-Mart  and  Toys  "R"  Us, 
operate  international  retail  outlets  and  play  a  role  in  the  global 
distribution  of  the  most  popular  children's  products.  How- 
ever, regional  and  national  stores  play  a  more  important  role 
in  international  distribution. 

To  achieve  profitable  economies  of  scale,  toy  manufacturers 
have  shifted  production  away  from  domestic  markets  to 
licensed  or  wholly  owned  production  facilities  in  low-wage 
economies,  primarily  in  Asia.  To  augment  their  product  lines, 
they  also  purchase  components,  accessories,  and  finished  prod- 
ucts from  international  sources.  Evidence  of  this  trend  is  seen  in 
the  U.S.  market,  where  imports  of  toys  have  increased  steadily 
to  meet  the  demand  not  satisfied  by  U.S. -based  producers. 

Domestic  Trends 

As  the  iiuiustry  enters  the  twenty-first  century,  many  of  the 
most  popular  toys  are  merchandise  based  on  movies.  Star  Wars 
episode  I  toys  and  action  figures  drove  demand  lor  toys  in  1999 
and  attracted  middle-aged  fans  of  the  original  series  as  well  as  a 
new  younger  audience.  Lucas  Films  will  release  Star  Wars 
episodes  II  and  111  over  the  next  5  years,  both  of  which  are 
expected  to  continue  to  drive  sales  of  a  variety  of  children's 
merchandise.  Similarly,  Toy  Story  2  and  a  movie  based  on  the 
Japanese  toy  Pokemon  were  released  late  in  1999  and  are 
expected  to  boost  sales  into  the  year  2000.  Pokemon  became  a 
national  obsession  among  grade-school  children  in  1999  and 
led  to  phenomenal  sales  of  trading  cards,  figures,  and  video 
games.  Popular  nonmovie  toys  include  yo-yos,  Furbies,  and 
Magic  the  Gathering  card  game.  In  the  fall  of  1999,  the  pro- 
ducer of  Beanie  Babies,  Ty  Inc.,  announced  the  retirement  of  all 
Beanies  on  December  3 1 ,  1999.  However,  based  on  public  reac- 
tion, Ty  later  reversed  its  decision. 

The  majority  of  toys  sold  in  the  United  States  are  no  longer 
produced  domestically.  In  1998,  imports  accounted  for  80  per- 
cent of  U.S.  apparent  consumption,  up  from  69  percent  in  1992. 
Large-scale  production  of  toys  in  the  United  States  has  decreased 
over  the  last  decade  as  companies  have  shifted  from  domestic  to 
international  production.  Total  U.S.  employment  in  SIC  3942  and 
SIC  3944  in  1997,  the  latest  year  for  which  official  Census  data 
are  available,  indicate  that  total  employment  and  production 
workers  decrea.sed  11  percent  and  15.5  percent,  respectively, 
from  the  previous  year.  A  closer  louk  at  the  two  industry  classifi- 
cations reveals  that  the  employment  changes  were  not  unifonn 
between  sectors.  Companies  that  produce  dolls  and  stuffed  toys 
reported  a  decline  of  3  percent,  while  those  which  produce  toys, 
games,  and  children's  vehicles  reported  a  decline  of  almost  17 
percent.  Additionally,  from  1992  through  1997,  92  companies 
employing  fewer  than  20  people  left  the  industry'.  Of  the  total,  42 
entered  the  doll  and  stuffed  toy  sector  and  134  left  the  toys, 
games,  and  children's  vehicles  sector. 

The  decline  in  einployment  does  not  indicate  a  loss  of  com- 
petitiveness by  the  industry,  as  shipments  of  U.S.  products  did 


World  Toy  Sales  by  Region 

(retail  sales  in  millions 
of  dollars,  video  games 
excluded) 

60,000  I  
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Source:  International  Council  of  Toy  Industries,  World  Toy  Facts  and  Figures,  prepared  by  the  NPD 
Group  Worldwide 


Recreational  Equipment    39-1 1 


not  decline  by  a  similar  amount  during  that  period.  According  to 
the  U.S.  Bureau  ol  the  Census,  tiie  industry  reported  a  decrease  in 
industry  shipments  of  0.6  percent  in  1997,  while  product  ship- 
ments grew  2.6  percent.  Toys,  games,  and  children's  vehicles 
companies  saw  a  decline  of  1.7  percent,  while  dolls  and  stuffed 
toys  companies  reported  an  increase  of  18.5  percent.  The  pro- 
duction of  dolls  and  stuffed  toys  is  significantly  smaller  than  that 
of  toys,  games,  and  children's  vehicles.  Therefore,  that  increase 
in  production  did  not  have  a  significant  effect  on  the  industry  as  a 
whole.  The  downward  trend  in  employment  and  shipments  may 
indicate  that  V.S.  companies  have  lost  their  competitive  advan- 
tage. However,  their  perfomiance  suggests  that  the  declines  are 


Plant  Size  by  Number  of  Employees: 
Dolls,  Toys,  Games,  and 
Children's  Vehicles 
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Source-  1997  Fconomic  Census  of  Manufacturing,  SIC  3942,  3944 


FIGURE  39-2 

39-12    U.S.  Industrv  <  2000 


Sourc  e  The  NPD  Group.  Inc  ,  Tov  Market  Index  (TMI) 


FIGURE  39-3  | 

more  accurately  attributed  to  technological  and  productivity  '  v 
advances  and  increased  reliance  on  foreign  labor.  Company  lis 
financial  data  support  this  interpretation.  During  that  period  of 
production  and  employment  declines,  the  major  toy  companies  f| 
reported  an  average  6  percent  increase  in  total  revenue.  j| 

The  U.S.  industry  is  characterized  by  a  few  large  manufactures  '  | 
and  many  small  producers.  Of  the  240  establishments  that  pro-  < 
duced  dolls  in  1997,  87  percent  employed  fewer  than  20  people.  | 
Similarly,  of  the  781  establishments  that  produced  toys  in  1997,  ' 
73  percent  employed  fewer  than  20  people  (see  Figure  39-2).  i' 
Small  toy  companies  do  not  have  the  ability  to  meet  U.S.  demand  '  i 
and  are  therefore  routinely  purchased  by  industry  leaders  that  see  j 
the  acquisition  of  small  companies  as  an  importanl  opportunity  to  '  ' 
augment  their  product  lines  with  new  innovative  toys. 

The  domestic  retail  industry  has  changed  substantially  over  | 
the  last  few  years  as  dedicated  toy  stores  have  lost  market  share  ll 
to  nontraditional  retail  outlets.  In  the  spring  of  1999,  Wal-Mart  il 
surpassed  Toys  "R"  Us  as  the  number  one  toy  store,  reflecting 
the  growing  importance  of  supeicenter  stores  to  American  con-  i 
sumers.  The  top  20  retailers  of  traditional  toys,  excluding  video 
games,  accounted  for  67  percent  of  the  retail  values  of  U.S.  toy  * 
.sales  in  1998.  Among  those  retailers,  the  top  10  accounted  for  •  i 
60  percent  of  all  retail  sales  of  toys  (see  Figure  39-3). 

Wal-Mart  took  the  lead  in  toy  retailing  at  a  time  when  Toys  i 
"R"  Us  was  undergoing  changes  in  its  business  structure  and 
fighting  a  legal  battle.  In  late  1998,  Toys  "R"  Us  decreased  the  ; 
amount  of  inventory  it  traditionally  held  by  24  percent  and  lu 
instituted  a  just-in-time  inventory  management  system.  In  i|[ 
1997,  the  company  was  charged  with  violating  federal  trade  ;  ' 
laws  by  colluding  with  manufacturers  to  keep  prices  for  some 
of  the  industry's  most  popular  toys  artificially  high.  A  tentative  > 


settlement  of  the  case  was  issued  in  July  IW9  and  called  for 
Toys  "R"  Us,  Mattel,  and  Little  'l  ikes  to  donate  over  mil- 
lion in  cash  and  toys  to  charities  for  needy  children. 

Technology 

The  universal  mantra  of  the  industry  going  into  the  twenty-tlrst 
century  is  "Kids  are  getting  older  younger."  In  other  words,  chil- 
dren are  graduating  from  traditional  toys  at  earlier  ages  than  did 
their  predeces.sors.  Recognizing  this  trend,  Mattel  recently 
teamed  up  with  Patriot  Computers  to  create  software  designed  to 
emulate  the  characteristics  of  its  Barbie  and  Hot  Wheels  brands. 
Toy  manufacturers  also  are  integrating  technology  into  the  pro- 
duction of  toys,  games,  and  dolls  in  ways  that  were  unimagin- 
able just  a  few  years  ago.  One  need  look  no  further  than  I998"s 
electronic  Christmas  hit  Furby.  Talking  Teletubbies,  or 
Microsoft's  Actimates,  for  which  the  manufacturer  prefers  the 
term  "learning  system"  rather  than  toy,  for  examples.  Further 
evidence  of  the  trend  toward  high-tech  toys  was  seen  in  the  Toy 
Manufacturers  of  America's  announcement  that  special  exhibit 
space  will  be  dedicated  to  electronic  "smart  toys"  at  the  nation's 
'  largest  toy  trade  show,  Toy  Fair,  in  the  year  2()(K). 

New  technology  gives  manufacturers  the  ability  to  cis- 
tomize  toys  to  meet  specific  market  demands,  and  in  some 
cases  it  even  allows  the  consumer  to  create  the  fmal  product.  A 
prime  example  of  this  trend  is  Mattel's  "Barbie;  My  Design" 
Web  site,  which  allows  consumers  to  create  a  Barbie  fashion 
doll  by  choosing  the  doll's  eye  and  hair  color,  hairstyle,  and 
other  characteristics.  Mattel's  Web  site  represents  an  innovative 
attempt  to  increase  sales  that  declined  14  percent  in  1998  and 
fell  another  2  percent  in  the  first  half  of  1999  by  making  each 
doll  a  collectible.  It  also  gives  the  company  the  power  to  pro- 
duce on  demand  rather  than  manufacturing  and  holding  inven- 
tory of  a  product  for  which  demand  is  uncertain. 

Internet  technglogy  allows  manufacturers  to  create  a  central 
advertising  space  where  all  the  products  relating  to  a  specific 
brand  can  be  clustered  by  using  a  series  of  connected  pages 
within  a  Web  site,  an  impossible  task  in  traditional  mortar  and 
brick  toy  stores,  where  space  is  limited.  Manufacturers  are  using 
Web  sites  to  target  their  most  loyal  customers  and  solicit  real- 
time feedback  on  new  product  offerings  through  chat  rooms  and 
interactive  games.  The  Internet  is  expected  to  drive  sales  of  toys, 
games,  and  dolls  in  the  twenty-tlrst  century  foi  both  manufac- 
turers and  retailers.  Mattel  expects  1999  revenues  from  its 
E-commerce  business  to  exceed  $60  million.  The  Internet's 
effects  on  toy  retailing  will  be  discussed  in  the  following  section. 

The  drive  to  acquire  Internet  intelligence  and  computer  tech- 
nology led  to  consolidations  in  the  industry  in  late  I99S  and  early 
1999.  Mattel  purchased  the  computer  software  entertainment 
business  The  Learning  Company  and  the  girl's  entertainment 
company  Puq^le  Moon.  With  those  companies,  Mattel  expects  to 
operate  over  80  Internet  sites  centered  on  its  most  powerful 
brands.  Similarly,  Hasbro  acquired  Tiger  Electronics,  the  maker 
of  Furby.  as  well  as  Galoob  Toys  and  Wizards  of  the  Coast,  giv- 
ing that  company  increased  competencies  in  the  production  ol 
electronic  toys.  Technology  mergers  also  occurred  in  the  retailing 
side  of  the  industry  as  KB  Toys  bought  the  specialized  Internet 


company  Brainplay.com.  Meanwhile,  Toys  "R"  Us  merged  with 
Benchmark  Capital  to  gain  Internet  retailing  competencies.  How- 
ever, soon  after  their  agreement,  the  two  companies  split  over  dis- 
agreements about  the  ownership  ofToysRUs.com. 

Electronic  Commerce 

It  is  anticipated  that  toys,  games,  and  dolls  will  lend  themselves 
to  i)n-line  purchasing  for  the  same  reasons  that  many  firms  have 
turned  to  the  Internet  lor  books  and  music.  Consumers  shop- 
ping lor  toys  usually  know  what  they  will  buy  before  they  reach 
a  toy  store  because  children  are  brand-loyal  and  only  reluc- 
tantly accept  substitutes  for  the  hot  toy  of  the  season.  Therefore, 
for  those  seeking  a  specific  toy.  the  Internet  promises  a  conve- 
nient and  efficient  alternative  to  the  long  lines  and  poor  selec- 
tion found  at  many  toy  retailers.  However,  the  convenience  of 
shopping  on-line  will  come  at  the  cost  of  paying  full  retail 
prices  at  the  on-line  divisions  of  established  mortar  and  brick 
stores.  Most  toy  manufacturers  have  refused  to  offer  the  dis- 
counts made  popular  by  eToys.com  and  Amazon.com  to  avoid 
undercutting  their  retail  shops. 

Established  in  October  1997,  eToys.com  is  the  current  leader 
in  Internet  toy  market,  with  reported  sales  in  excess  of  .$30  mil- 
hon  in  the  1998  fiscal  year.  The  retailer  clusters  a  wide  selection 
of  children's  products  into  six  stores:  traditional  toys,  books,  soft- 
ware, videos,  music,  and  video  games.  Visitors  to  the  site  also  can 
browse  toys  under  a  variety  of  categories,  including  eToys  rec- 
ommendations, and  favorites  by  age,  brands,  and  categories. 
Although  still  the  leader,  eToys.com  is  no  longer  the  only  Inter- 
net retailing  toy  site.  Every  major  toy  manufacturer  and  retailer 
has  a  Web  site  with  attributes  similar  to  those  of  eToys.com. 
However,  there  is  significant  variation  in  the  selection  and  the 
degree  to  which  manufacturers  are  selling  directly  to  the  public. 

In  spring  1999,  Amazon.com,  the  undisputed  leader  in  on- 
line sales  of  books,  music,  and  videos,  added  toys  to  its  portfo- 
lio. Amazon.com  is  expected  to  be  a  strong  competitor  in  this 
area  because  of  its  reputation  for  customer  service  and  exten- 
sive national  and  international  distribution  systems.  In  the  sec- 
ond quarier  of  1999,  Amazon.com  reported  that  70  percent  of 
its  orders  came  from  existing  customers  but  did  not  disclose 
what  percentage  of  its  sales  was  accounted  for  by  toys. 

Projections  of  Industry  and  Trade  Growth  for 
the  Next  1  and  5  Years 

The  U.S.  economy  is  expected  to  slow  from  its  record  9-year 
expansion  and  grow  at  a  rate  of  2  to  2.5  percent  in  the  year 
2000.  Signs  of  a  possible  slowdown  were  evident  in  the  first 
half  of  1999  as  the  U.S.  Federal  Reserve  raised  interest  rates  on 
two  occasions,  signaling  the  threat  of  inflation  in  the  economy. 
A  further  rise  in  interest  rates  could  lead  to  a  decline  in  the  U.S. 
stock  market  and  result  in  decreased  consumer  spending  that 
could  slow  production  and  sales  in  the  domestic  industry. 
Therefore,  U.S.  product  shipments  of  toys,  games,  and  dolls  are 
expected  to  decline  in  2000  at  the  rate  of  0.5  percent  in  constant 
dollars  (see  Table  39-6).  Similarly,  employment  is  expected  to 
continue  its  gradual  decline,  following  the  industry  trend 
toward  foreign  production.  The  Internet  is  expected  to  drive 
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TABLE  39-6:    Dolls,  Toys,  and  Games  <SIC  3942,  3944)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments^ 

4,542 

4,968 

4,550 

5,092 

4,867 

4,835 

4,787 

4,745 

4,705 

-1.0 

-0.9 

-0.8 

-0.8 

Value  of  shipments  (1992$) 

4,542 

4,954 

4,510 

4,967 

4,708 

4,662 

4,627 

4,599 

4,574 

-0.8 

-0.6 

-0.5 

-0.7 

Total  employment  (thousands) 

35.5 

39.0 

35.3 

38.7 

36.8 

Production  workers  (thousands) 

26.8 

28.8 

27.5 

30.0 

28.5 

Average  hourly  earnings  {$) 

8.43 

9.03 

9.31 

9.58 

9.59 

Capital  expenditures 

146 

142 

140 

138 

142 

Product  data 

Value  of  shipments* 

3,983 

4,248 

4,170 

4,495 

4,154 

4,261 

4,218 

4,181 

4,146 

-1.0 

-0.9 

-0.8 

-0.0 

Value  of  shipments  (1992$) 

3,983 

4,235 

4,132 

4,384 

4,019 

4,109 

4,077 

4,053 

4,031 

-0.8 

-0.6 

-0.5 

0.1 

Trade  data 

Value  of  imports 

7,111 

7,897 

7,445 

8,041 

9,523 

12,063 

12,970 

13,348 

13,686 

7.5 

2.9 

2.5 

9.5 

Value  of  exports 

719 

743 

867 

915 

898 

973 

930 

814 

806 

-4.4 

-12.5 

-1.0 

-2.7 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


demand  for  toys,  dolls,  and  games,  but  it  is  uncertain  what  over- 
all affect  on-line  purchasing  will  have  on  the  industry.  In  the 
short  term,  on-line  sales  may  come  at  the  cost  of  traditional 
retail  sales. 

The  next  5  years  will  be  an  interesting  and  challenging 
period  for  the  industry.  Growth  in  the  demand  for  toys,  games, 
and  dolls  is  correlated  with  growth  in  the  population  of  chil- 
dren. Between  1999  and  2003,  the  population  of  children  up  to 
age  14  is  expected  to  grow  at  an  annual  rate  of  only  0  9  percent. 
This,  coupled  with  the  trend  in  play  habits  away  from  tradi- 
tional toys  and  toward  interactive  computerized  toys,  could  fur- 
ther slow  shipments  and  employment  in  the  industry.  However, 
on-line  retailing  may  lielp  sustain  demand  for  toys  in  the  long 
term  because  Internet  retailers  have  the  potential  to  reach  sig- 
nificantly more  customers,  with  a  much  broader  product  selec- 
tion, than  traditional  toy  stores  can  reach.  An  increased 
■selection  and  the  price  competition  that  is  already  occurring 
between  Internet  toy  sites  such  as  Amazon.com  and  eToys.com 
could  result  in  an  increase  in  total  consumer  expenditures  on 
toys  in  the  future. 

Global  Market  Prospects 

The  United  States  and  Canada  consumed  approximately  40  per- 
cent of  total  world  sales  of  toys,  games,  and  dolls  in  1998, 
according  to  the  International  Council  of  Toy  Industries.  How- 
ever, these  markets  contain  only  a  fraction  of  the  world's  chil- 
dren. With  the  possibility  of  a  slowdown  in  the  U.S. -economy 
on  the  horizon  and  the  very  slow  increase  in  the  population  of 
children  expected  over  the  next  5  years,  U.S.  toy  companies 
will  have  to  look  to  foreign  markets  to  sustain  their  profitability. 

U.S.  exports  of  toys  declined  4.4  percent  in  1998  (see  Table 
39-7).  However,  while  exports  declined  overall,  several  key  mar- 
kets increased  their  consumption  of  U.S.  toys.  Canada,  the  num- 


ber one  export  destination  across  all  toy  categories,  increased 
consumption  14  percent.  Growth  of  exports  for  U.S.  toys  also 
was  seen  in  Ecuador,  63  percent;  China,  41  percent;  Russia,  37 
percent;  Italy,  27  percent;  and  Germany,  23  percent.  However, 
those  increases  were  not  enough  to  offset  declines  in  other  mar- 
kets. The  strength  of  the  U.S.  dollar  and  the  lingering  effects  of 
the  global  financial  crisis  priced  U.S.  toy  products  out  of  the 
reach  of  most  international  consumers.  The  largest  percentage 
declines  occurred  in  the  following  countries:  South  Korea,  74 
percent;  Chile,  46  percent;  Argentina,  40  percent;  Paraguay,  33 
percent;  and  Brazil,  29  percent.  However,  the  decrease  in  U.S. 
exports  did  not  occur  across  all  toy  categories:  Exports  of  doUS 
and  stuffed  toys  increased  30  percent,  while  exports  of  toys, 
games,  and  children's  vehicles  declined  7  percent. 

A  portion  of  the  decline  in  exports  to  Brazil  and  Argentina 
resulted  from  two  provisional  safeguard  measures  placed  on  toys 
originating  outside  the  MERCOSUR  trading  bloc.  Brazil  origi- 
nally imposed  an  increase  in  customs  duties  on  toys  ranging  from 
20  to  70  percent  for  a  period  of  200  days  in  1997,  but  the  safe- 
guard measure  has  now  been  extended  until  2004.  In  January 
1 999,  Argentina  imposed  an  import  duty  of  .$3.80  per  kilo  on  toys 
produced  outside  MERCOSUR,  which  resulted  in  an  effective  ad 
valorem  rate  of  40  to  60  percent,  depending  on  the  weight  of  a 
toy.  Argentina  anticipates  that  the  duty  increase  will  be  in  effect 
until  March  1,  2000.  These  actions,  coupled  with  the  strength  of 
the  U.S.  dollar,  made  American  toys  too  expensive  for  consumers 
and  contributed  to  the  decline  in  U.S.  exports  to  that  region. 

U.S.  exports  were  estimated  to  reach  just  $814  million  in 
1999,  a  decline  of  12  percent  from  1998  (see  Table  39-7).  The 
declines  were  due  in  large  part  to  the  continued  financial  diffi- 
culties in  many  international  markets.  Future  U.S.  export 
growth  depends  on  the  relative  strength  of  the  U.S.  dollar.  If  the 
decline  in  the  value  of  the  U.S.  dollar  continues,  U.S.  exports  of 
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TABLE  39-7:    U.S.  Trade  Patterns  in  Dolls,  Toys,  and  Games^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region' 



Value' 

Share, % 

R  G  Q  i  0  n  ^ 

Value' 

Share, % 

NAFTA 

432 

46 

NAFTA 

735 

8 

6 

Latin  America 

160 

17 

Latin  America 

0 

Western  Europe 

147 

16 

Western  Europe 

445 

3 

Japan/Chinese  Economic  Area 

1 14 

12 

Japan/Chinose  Economic  Area 

11,241 

87 

Other  Asia 

19 

Other  Asia 

523 

4 

Rest  of  world 

57 

6 

Rest  of  world 

1 9 

0 

World 

930 

100 

World 

12,970 

1  nn 

Top  Five  Countries 

Value 

Share, % 

Top  Five  Countries 

Vci  1  LI  e 

Share, % 

Canada 

303 

33 

China 

8,308 

64 

Mexico 

129 

14 

Japan 

2,464 

19 

Japan 

74 

8 

Mexico 

558 

4 

United  Kingdom 

59 

6 

Hong  Kong 

246 

2 

Hong  Kong 

28 

3 

Taiwan 

223 

2 

'  SIC  3942,  3944. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


toys  and  related  children's  products  could  pick  up  ni  the  year 
2()()().  hut  they  are  not  expected  to  exceed  the  level.  U.S. 
exports  of  toys  are  expected  to  reach  $S()fi  million  in  2()()(). 
down  I  percent  from  1999. 

Over  the  next  5  years,  U.S.  exports  are  expected  to 
increase  gradually,  aided  by  the  recovery  ol'  the  economies 
weakened  by  the  1997  Asian  financial  crisis.  In  addition,  tar- 
iff barriers  that  have  hindered  the  ability  of  U.S.  toys  to  com- 
pete abroad  may  be  reduced. 

U.S.  toy  tariffs  were  reduced  beginning  in  1995  and  elimi- 
nated by  1999  as  part  of  the  General  Agreement  on  Tariffs  and 
Trade  (GATT)  IJruguay  Round  "zero-for  zero"  negotiations. 
Other  signatories  to  the  agreement,  including  the  Eui\)pean 
Union.  Japan,  and  South  Korea,  followed  phased-in  tariff 
reduction  schedules.  Toy  trade  between  Canada,  Mexico,  and 
the  United  States  is  duty-free  under  NAFTA.  China's  possible 
accession  to  the  WTO  is  promising  for  the  industry  because  it 
would  open  more  markets  for  U.S.  manufacturers. 

U.S.  imports  totaled  almost  $13  billion  in  I99X,  a  record  14 
times  total  U.S.  exports.  Sixty-four  percent  of  toy  imports  orig- 
inated in  China,  and  19  percent  were  Japanese-made  (see  Table 
39-7).  The  NAFTA  partners  Canada  and  Mexico  increased  their 
shipments  of  toys  to  the  United  States  8  percent  and  14  percent, 
respectively.  A  closer  look  at  the  two  industry  .sectors  shows 
that  while  imports  have  increased  overall,  they  have  increased 
more  dramatically  in  the  dolls  and  stuffed  toys  sector.  Imports 
of  dolls  and  stuffed  toys  increased  21  percent  in  1998,  while 
those  of  toys,  games,  and  children's  vehicles  increased  only  1 .6 
percent. 

U.S.  imports  of  toys  are  expected  to  increase  into  the  year 
2()()()  at  a  rate  of  2.5  percent.  Over  the  next  5  years,  imports  are 
expected  to  continue  to  grow  at  a  steady  rate  as  long  as  manu- 
lacturers  continue  to  produce  toys  for  domestic  consumption  in 
foreign  countries. 


International  trade  in  toys  between  all  countries  is  expected 
to  increase  over  the  next  5  years  as  larilf  and  nontariff  trade  bar- 
riers are  eliminated.  A  significant  step  toward  the  harmoniza- 
tion of  toy  safety  standards  was  made  in  mid- 1 999  and  is 
expected  to  facilitate  international  trade  in  toys.  In  that  year,  the 
International  Organization  for  Standardization  (ISO)  drafted 
the  first  international  safety  standard  for  the  production  of  toys. 
The  standard  is  based  on  existing  standards  in  the  United  Slates 
and  Europe  and  specifically  addresses  the  mechanical,  physical, 
chemical,  and  flammable  properties  of  toys.  The  ISO  standard. 
No.  8124,  must  be  ratified  at  the  national  level  by  all  ISO  mem- 
ber countries  before  it  becomes  a  universal  standard.  Toy  Man- 
ufacturers of  America  and  its  European  eounterpails  are 
working  to  develop  seminars  to  help  countries  understand  and 
implement  the  standard  in  their  production  facilities.  Once  it  is 
endorsed,  the  ISO  standard  will  facilitate  international  trade  in 
toys  by  harmonizing  standards,  improving  prt)ducti\ itv,  and 
fostering  competition  among  producers. 

Jamie  J.  Lemm,  U.S.  Department  of  Commerce,  Office  of  Con- 
sumer Goods,  (202)  482-5783.  LemmJCo'ita.diK.gov,  Septem- 
ber 1999. 

BICYCLES  AND  PARTS 


Global  Industry  Trends 

The  sources  of  supply  of  bicycles  have  been  undergoing  major 
changes  over  the  last  few  years  as  imports  have  risen  while  U.S. 
shipments  have  dropped.  As  late  as  1994.  U.S. -manufactured 
bicycles  accounted  for  52  percent  of  U.S.  consumption.  How- 
ever, foreign  suppliers,  mainly  China.  Taiwan,  and  Mexico, 
liave  captured  more  of  domestic  consumption.  In  1998,  domes- 
tically manufactured  products  accounted  for  only  34  percent  of 
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consumption.  After  the  writing  of  this  chapter,  the  two  largest 
domestic  producers.  Huffy  and  Brunswick,  announced  inde- 
pendent plans  to  close  domestic  manufacturing  operations  and 
source  bicycles  from  overseas  suppliers.  While  some  layoffs 
and  production  declines  were  expected  before  these  announce- 
ments, the  estimates  and  figures  may  not  fully  reflect  the  clos- 
ing of  these  major  U.S.  producers. 

Labor  compensation  typically  accounts  for  most  of  the  total 
costs  of  producing  a  bicycle;  therefore,  foreign  suppliers  in 
countries  with  lower  labor  costs  have  an  advantage  over  U.S. 
manufacturers.  In  the  past,  U.S.  manufacturers  were  able  to 
improve  production  efficiency  and  quality  through  capital 
investments  while  maintaining  low  bicycle  costs.  However, 
recently  U.S.  manufacturers  have  been  unable  to  inatch  the 
average  unit  cost  of  bicycles  produced  in  several  countries, 
most  notably  China.  The  high  value  of  the  dollar  against  other 
foreign  currencies  has  compounded  the  impact  on  U.S.  firms" 
competitiveness,  further  lowering  the  average  unit  cost  of 
foreign-made  bicycles.  Beginning  in  1998,  U.S.  companies 
began  closing  .some  domestic  plants  and  started  sourcing  bicy- 
cles from  Mexico  and  China.  Imports  of  bicycles  from  those 
markets  increased  77  percent  and  21  percent  annually,  respec- 
tively, over  the  last  4  years. 

The  effects  of  increasing  imports  have  been  felt  particularly 
in  the  mass-merchandiser  markets.  One  large  U.S.  manufac- 
turer serving  that  market  has  stopped  offering  bicycles  to  U.S. 
consumers  and  has  shifted  its  production  resources  to  other 
products.  Currently,  only  two  U.S.  manufacturers  supply  bicy- 
cles to  the  mass-merchandiser  market.  The  Brunswick  Corpora- 
tion, which  recently  acquired  several  bike  ct>mpanies,  including 
Roadmaster  and  Mongoose,  is  now  the  largest  supplier  of  bikes, 
selling  primarily  under  the  Mongoose  brand  name.  Huffy  Cor- 
poration is  the  other  U.S.  manufacturer  of  mass-merchandiser 
bikes.  Both  manufacturers  gradually  have  been  moving  produc- 
tion away  from  the  United  States  to  foreign  countries. 

The  other  segment  of  the  market,  the  independent  bicycle 
dealer  (IBD)  market,  is  supplied  primarily  by  imported  prod- 
ucts. U.S. -produced  products  for  this  market  consist  of  high- 
quality  bikes  and  bike  components.  U.S.  manufacturers 
commonly  use  high-tech  materials  such  as  graphite  and  tita- 
nium and  have  developed  innovative  component  technok)gies. 
U.S.  manufacturers  of  mass-merchandiser  markets  are  trying  to 
supply  products  to  this  market  segment  as  well.  The  Mongoose 
brand  was  primarily  a  dealer  brand  that  Brunswick  has  tried  to 
maintain.  These  companies  hope  to  build  brand  loyalty  that  will 
transcend  distribution  channels.  However,  independent  dealers 
often  try  to  distance  and  differentiate  themselves  from  the  mass 
merchandisers  since  they  cannot  compete  with  them  on  price. 

Domestic  Trends 

The  bicycle  industry  is  a  mature  industry  that  has  not  had  any 
major  new  product  developments  over  the  last  5  years.  As  a 
result,  growth  in  the  industry  has  mirrored  the  growth  of  the 
domestic  economy.  Apparent  consumption  totaled  over  $1.7  bil- 
lion in  1999,  growing  an  estimated  2.1  percent  in  1998  and  2.6 
percent  in  1999  in  real  terms.  Real  personal  consumption  expen- 


ditures for  bicycles  increased  3  percent  in  the  first  5  months  of 
1999.  The  strong  economy  was  the  primary  reason  for  the 
growth  of  apparent  consumption.  The  U.S.  economy  remained 
strong  the  last  2  years  as  real  disposable  personal  income  grew  .1 
percent  in  1998  and  4  percent  in  the  first  half  of  1999. 

Hybrid  bikes  and  children's  bikes,  particularly  BMX-style 
bikes,  have  experienced  the  strongest  demand,  leading  the 
growth  in  consumption.  Hybrid  bikes  combine  some  of  the 
lightweight  features  of  racing  bikes  with  some  of  the  comfort 
aspects  of  mountain  bikes.  BMX  bikes  are  children's  bikes  for 
racing  on  dirt. 

With  U.S.  manufacturers  closing  several  plants  and  not  par- 
ticularly strong  demand  for  biking  products,  U.S.  shipments 
were  expected  to  be  weak  in  1999.  Constant  dollar  product  ship- 
ments of  bicycles  and  parts  decreased  an  estimated  12  percent  in 
1998  and  19  percent  in  1999.  Current  dollar  product  shipments 
totaled  an  estimated  $700  million  in  1 999,  down  from  peak  ship- 
ments of  $1.1  billion  in  1994.  In  addition,  export  growth  has 
been  weak  the  la.st  several  years  because  of  the  strength  of  dollar 
against  other  major  currencies  and  weak  growth  in  overseas 
markets.  U.S.  exports  of  bicycles  and  parts  decreased  almost  6 
percent  in  1998  and  an  estimated  7.6  percent  in  1999,  adding  to 
U.S.  manufacturers'  woes.  Meanwhile,  imports  have  taken 
advantage  of  the  high  dollar,  increasing  14  percent  in  1998  and 
an  estimated  1 7  percent  in  1999  (see  Table  39-8). 

Electronic  Commerce 

Since  quality  and  product  knowledge  are  key  elements  in  the 
sale  of  medium-  and  high-quality  bicycles,  most  manufacturers 
have  established  Web  sites  to  promote  and  occasionally  to  sell 
their  products.  In  addition,  several  new  companies  plan  to  sell 
most  of  the  major  bicycles  brands  directly  on  the  Internet. 
These  sites  have  not  yet  recorded  any  sales;  however,  the  owner 
of  one  site,  w ww.bike.com,  believes  that  his  firm  could  eventu- 
ally capture  2  percent  of  total  bike  market.  Although  figures  of 
bicycle  sales  on  the  Internet  are  not  yet  available,  the  U.S. 
Department  of  Commerce  estimates  that  retail  E-commerce 
totaled  $7  billion  to  $15  billion  in  1998.  The  potential  of 
E-commerce  is  great,  as  old  opfimistic  estimates  of  the  size  of 
the  digital  economy  typically  are  far  exceeded  by  new  revised 
estimates.  In  addition,  future  sales  opportunities  should  expand 
as  more  overseas  consumers  and  businesses  get  access  to  the 
Internet.  However,  increasing  sales  over  the  Internet  may  strain 
current  irianufacturer-distributor  relationships  as  dealers  may 
be  asked  to  increase  service  on  products  purchased  through 
E-commerce  channels. 

Important  Factors  Affecting  the  Future  Growth 
of  U.S.  Industry 

While  E-commerce  probably  will  have  a  significant  impact  on 
the  distribution  of  bicycles,  total  sales  probably  will  be  influ- 
enced by  the  popularity  of  bikes.  Bicycles  have  long  been  an 
important  part  of  childhood.  However,  past  experience  may  not 
induce  younger  generations  to  participate  in  bicycling.  Partici- 
pafion  in  bike  riding  declined  21  percent  from  1990  to  1999. 
according  to  a  survey  by  the  NSGA.  That  survey  also  showed 
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TABLE  39-8:    Bicycles  and  Bicycle  Parts  (SIC  3751 1)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

92-97^ 

97-98 

98-99 

99-00 

Product  data 

Value  of  shipments'' 

1,023 

1,083 

1,103 

1,048 

996 

975 

860 

700 

630 

-1.0 

11.8 

-18.6 

10.0 

Value  of  shipments  (1992$) 

1,023 

1,092 

1,112 

1.039 

981 

987 

869 

704 

631 

0.7 

12.0 

-19.0 

10.4 

Apparent  consumption 

1 ,583 

1 ,727 

1 ,729 

1,760 

1,606 

1,644 

1,683 

1,735 

1,765 

0.8 

2.4 

3.1 

1.7 

Real  apparent  consumption 

1,583 

1,741 

1,743 

1,744 

1,582 

1,664 

1,700 

1,744 

1,767 

1.0 

2.1 

2.6 

1  3 

Shipments  to 

domestic  market 

849 

886 

903 

791 

728 

665 

568 

430 

365 

4.8 

-14.6 

24.3 

-15.1 

Trade  data 

Imports 

734 

841 

825 

968 

878 

979 

1,115 

1,305 

1,400 

5.9 

13.9 

17.0 

7.3 

Imports  to  apparent 

consumption  (%) 

46 

49 

48 

55 

55 

60 

66 

75 

79 

5.1 

11.3 

13  5 

5  5 

Value  of  exports 

175 

197 

200 

257 

268 

310 

292 

270 

265 

12.2 

5.7 

-7  6 

-1.9 

Exports  to  shipments  (%) 

17 

18 

18 

25 

27 

32 

34 

39 

42 

13.3 

6.9 

13.5 

9.1 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


that  participation  among  youth  declined  over  that  period,  drop- 
ping 15  percent  for  children  between  7  and  1 1  years  and  13  per- 
cent for  children  between  12  and  17.  Greater  access  to  other 
activities,  such  as  skating,  video  games,  and  basketball,  is  prob- 
ably the  major  factor  in  that  decline. 

U.S.  manufacturers  will  try  to  increase  interest  in  the  sport 
over  the  next  several  years.  Aiding  their  quest  is  a  recently 
passed  Transportation  Bill.  TEA-21,  which  designates  an  esti- 
mated $3  billion  over  the  next  several  years  for  the  expansion  of 
nonmotorized  transportation.  Several  bicycle  organizations  and 
manufacturers  have  hired  advocacy  specialists  to  help  steer  that 
'  money  toward  projects  such  as  bicycle  paths.  Increasing  access 
to  bicycling  through  friendly  roads,  paths,  and  parks  may  bring 
more  people  into  the  sport.  This  commitment  also  seems  to 
indicate  a  "maturing"  of  bicycling  from  a  childhood  activity  to 
a  mode  of  adult  transportation  and  recreation  as  the  baby 
boomer  generation  has  aged. 

U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

Imports  of  bicycles  probably  will  increase  over  7  percent  in 
2000,  slowing  from  the  double-digit  growth  of  the  last  several 
years.  U.S.  manufacturers  probably  will  continue  to  move  pro- 
duction to  overseas  factories  in  Mexico  and  China.  Constant 
dollar  product  shipments  of  bicycles  and  parts  are  forecast  to 
fall  over  10  percent  in  the  year  2000.  U.S.  exports  will  continue 
to  decrease,  but  at  a  lower  rate,  an  estimated  2  percent  in  2000, 
totaling  $265  million  (Table  39-8).  Slightly  stronger  GDP 
growth  in  the  top  20  trade-weighted  foreign  markets  of  about  3 
percent  in  20(J0  compared  with  an  estimated  1 .8  percent  in  1999 
should  help  export  performance.  Meanwhile,  U.S.  apparent 
consumption  adjusted  for  inflation  is  forecast  to  increase  an 
'll  estimated  1.3  percent.  With  growth  of  real  disposable  income 


expected  to  grow  in  the  year  2000,  the  domestic  bicycle  market 
should  be  able  to  sustain  limited  growth. 

An  increase  in  sales  of  parts  may  be  a  key  reason  for  the 
growth  of  apparent  consumption.  Several  manufacturers  have 
developed  new  seats  to  respond  to  medical  concerns  about 
impoiency  and  injury.  Many  bicyclists  have  purchased  and  will 
continue  to  purchase  new  seats  to  avoid  potential  medical  com- 
plications and  increase  comfort.  In  addition,  hard-core  moun- 
tain bicycling  has  increased  the  demand  for  parts  to  upgrade  to 
new  technologies  or  replace  broken  parts.  Mountain  bike  rac- 
ing, with  the  pounding  of  downhill  areas  and  the  muddy  teirain. 
can  be  very  hard  on  parts,  causing  more  frequent  replacements. 
Parts  such  as  fork  suspensions,  brake  pads,  chains,  and  tires  are 
the  most  likely  to  be  replaced. 

Five-year  growth  in  the  market  probably  will  be  modest  at  a 
forecast  1  percent  annually.  Demographics  will  play  a  key  role 
in  the  modest  growth.  According  to  the  U.S.  Bureau  of  the  Cen- 
sus, the  increase  in  the  number  of  children  in  the  5-  to  14-year- 
old  age  group  is  expected  to  be  lower  than  population  growth  of 
the  nation  from  1999  to  2004.  Historically,  U.S.  shipments  have 
tended  to  be  correlated  with  growth  in  this  age  group.  However, 
real  domestic  product  shipments  probably  will  decline  by  a 
forecast  5  percent  compound  annual  rate,  with  imports  increas- 
ing 7  percent  over  that  period.  Exports  will  improve  slightly, 
growing  1  percent  annually,  as  the  manufacturers  remaining  in 
the  United  States  will  have  competitive  advantages  that  should 
give  them  opportunities  overseas.  Many  of  these  firms  manu- 
facture high-quality  products  in  which  price  may  not  be  the 
most  important  factor  in  deciding  on  a  purchase. 

Global  Market  Prospects 

U.S.  imports  of  bicycles  and  parts  totaled  Sl.l  billion  in  1998, 
increasing  13.9  percent  over  1997  (see  Table  39-9).  Imports 
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TABLE  39-9:    U.S.  Trade  Patterns  in  Bicycles  and  Parts^  in  1998 

(millions  of  dollars) 


Exports 

Imports 

Region^ 

Value' 

Share,  % 

Percent  Change  97-98 

Region' 

Value' 

Share,  % 

Percent  Change  97-98 

NAFTA 

53 

18.3 

-10.9 

NAFTA 

52 

4.7 

150.0 

Latin  America 

22 

7.7 

-25.3 

Latin  America 

0 

0.0 

0.0 

Western  Europe 

120 

41.0 

-9.3 

Western  Europe 

54 

4.8 

0.0 

Japan/Chinese  Economic  Area 

71 

24.2 

6.6 

Japan/Chinese  Economic  Area 

984 

88.2 

10.3 

Other  Asia 

6 

2.1 

26.7 

Other  Asia 

23 

2.1 

8.6 

Rest  of  world 

20 

6.7 

17.5 

Rest  of  world 

2 

0.2 

0.0 

World 

292 

100.0 

-5.7 

World 

1,115 

100.0 

13.9 

Top  Five  Countries 

Value 

Share,  % 

Percent  Change  97-98 

Top  Five  Countries 

Value 

Share,  % 

Percent  Change  97-98 

Taiwan 

44 

15.0 

14.9 

Taiwan 

475 

42.6 

1  t 

Netherlands 

37 

12.7 

-3.7 

China 

406 

36.4 

25.7 

Canada 

31 

10.8 

-8.3 

Japan 

99 

8.9 

-11.4 

Mexico 

22 

7.5 

-14.4 

Mexico 

46 

4.1 

93.4 

Japan 

21 

7.0 

-16.1 

Italy 

24 

2.2 

1.2 

'  SIC  37511. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source;  U.S.  Department  of  Commerce.  Bureau  of  the  Census. 


accounted  for  66  percent  of  apparent  consumption.  Taiwan. 
China,  Japan,  and  Mexico  are  the  largest  foreign  supphers  of 
bicycles  and  parts,  accounting  for  a  combined  92  percent  of 
U.S.  imports.  Taiwan  remains  the  largest  supplier  of  bicycles 
and  parts  to  the  United  States,  supplying  $47.^  million,  or  4.^ 
percent  of  total  U.S.  imports,  in  1998;  U.S.  imports  from  Tai- 
wan grew  14  percent  in  that  year.  While  Taiwan  remains  the 
largest  supplier,  bikes  from  Chinese  manufacturers  are  priniai- 
ily  responsible  for  the  loss  of  U.S.  manufacturers"  shares  as 
unit  prices  for  Chinese  bicycles  produced  for  the  mass- 
merchandiser  market  were  significantly  lower  than  those  for 
U.S.  products.  As  a  result,  U.S.  imports  of  bicycles  from  China 
increased  considerably,  growing  26  percent  in  I99X.  to  total 
$406  million,  or  36  percent  of  total  U.S.  imports.  U.S.  imports 
from  Japan  in  1998  fell  II  percent,  totaling  $99  million  and 
accounting  for  9  percent  of  total  U.S.  bicycle  imports. 

Mexico  has  been  the  fastest-growing  foreign  supplier  over  the 
last  several  years,  growing  91  percent  annually  from  1994  to 
1998.  U.S.  imports  from  Mexico  totaled  $46  million  in  1998, 
accounting  for  4. 1  percent  of  total  U.S.  bike  imports.  U.S.  manu- 
facturers have  sought  to  move  as  much  production  to  Mexico  as 
possible.  However,  growth  has  been  limited  by  the  time  needed  to 
expand  facilities  and  difficulties  in  acquiring  parts.  Currently, 
there  are  not  many  Mexican  parts  manufacturers,  and  so  Mexican 
plants  must  import  virtually  all  their  parts  from  the  United  States 
or  Taiwan.  Further  hampering  production  efforts  are  Mexican  tar- 
iff rates,  which  are  1 8  percent  for  imported  parts  from  Taiwan. 
U.S.  finns  are  hoping  that  Taiwanese  parts  manufacturers  will 
open  plants  in  Mexico  over  the  next  several  years  to  supply  the 
needed  parts.  An  additional  concern  is  that  the  finished  products 
remain  eligible  for  duty-free  treatment  unde?-  NAFTA  by  main- 
taining a  certain  level  of  content  produced  in  North  America.  The 
U.S.  tariff  rates  for  non-NAFTA  countries  (most  favored  nations) 
are  5.5  percent  or  1 1  percent  for  most  imported  bicycles. 


Taiwan  is  the  world's  largest  exporter  of  bicycles  in  value 
but  second  in  terms  of  units.  Labor  is  a  significant  input  into  the 
cost  of  producing  a  bicycle.  As  Taiwan's  wage  rates  have  risen, 
the  price  competitiveness  of  its  products  for  the  mass- 
merchandiser  market  has  declined.  However,  the  quality  of  the 
products  of  Taiwanese  manufacturers  has  improved  greatly,  and 
those  manufacturers  supply  many  of  the  world's  high-quality 
bicycles,  which  are  sold  through  bicycle  dealers  rather  than 
mass  merchandisers.  Wage  rates  in  China  have  remained  much 
lower,  making  that  country's  products  much  more  competitive. 
China  has  maintained  its  position  as  the  world's  largest  pro- 
ducer of  bicycles  by  servicing  its  domestic  population  of  more 
than  I  billion  people.  However,  with  the  improved  quality  of  its 
bikes,  China  has  become  a  major  exporter.  China  could  have 
become  the  largest  exporter  of  bicycles  if  Chinese  manufactur- 
ers had  not  had  to  face  high  tariffs  as  a  result  of  safeguard  or 
antidumping  actions  enacted  in  several  major  markets,  includ- 
ing the  European  Union.  Canada,  Mexico,  and  South  Korea. 

In  1 998,  U.S.  exports  of  bicycles  and  parts  decreased  6  percent 
from  the  1997  level,  totaling  $292  million.  U.S.  exports  of  bicy- 
cles and  parts  accounted  for  an  estimated  .^4  percent  of  domestic 
production  in  1998.  Several  manufacturers  have  been  able  to  sell 
products  overseas  by  producing  unique  and  high-quality  prod- 
ucts. High-quality  mountain  and  BMX  bikes  and  accessories  have 
been  particularly  in  demand.  U.S. -made  and  -branded  mountain 
bikes  and  parts  have  a  favorable  product  image  in  many  industri- 
aUzed  nations.  However,  the  high  value  of  the  dollar  again.st  other 
major  currencies  has  dampened  overseas  opportunities. 

Taiwan  was  the  largest  market  for  U.S.  exports  of  bicycles  and 
parts  in  1 998,  with  U.S.  exports  totaling  $44  million,  an  increase  of 
15  percent.  Virtually  all  (97  percent)  U.S.  exports  to  Taiwan  were 
bicycle  parts  in  1 998.  The  Asian  financial  crisis  has  not  had  a  great 
effect  on  Taiwan.  Sales  opportunities  for  U.S.  part  manufacturers 
remain  strong  and  have  not  been  affected  by  the  strength  of  the  U.S. 


i 


'a— 


39-1 8    U.S.  Industry  &  Trade  Outlook  2000 


dollaiagaiiisl  Asian  currencies.  Only  slightly  behind  Taiwan  in  the 
amount  of  U.S.  exports  was  the  Netherlands.  U.S.  exports  lo  that 
country  I'ell  almost  4  percent  in  IWS,  totaling  $37  million.  U.S. 
exports  ofhicycles  and  parts  to  Canada,  ihe  third  largest  market  for 
U.S.  bicycles,  totaled  I  million,  down  over  8  percent.  Mexico 
was  the  fourth  largest  market  for  U.vS.  exports  ol  bicycles  and  parts 
in  1998.  with  those  exports  totaling  .$22  million,  a  decline  oi Over 
14  percent.  U.S.  bicycles  and  parts  exports  to.lapan,  the  fil  th  largest 
market  for  U.S.  bicycles,  totaled  $2 1  million,  down  1 6  percent. 


MOTORCYCLES  AND  PARTS  

Global  Industry  Trends 

Foreign  motorcycle  and  parts  markets  are  very  different  from 
U.S.  markets.  One  of  the  main  differences  is  the  greater  popular- 
ity of  motorcycling  in  most  foreign  markets.  Per  capita  levels  of 
motorcycle  usage  are  estimated  to  be  higher  in  many  European 
and  Asian  markets.  Howevei',  the  mott)rcycle  markets  in  Asia  are 
dominated  by  smaller  motorcycles,  unlike  the  United  States,  in 
which  large  motorcycles  predominate.  Some  of  the  Asian  mar- 
kets" preference  for  smaller  motorcycles  is  due  to  the  fact  that 
larger  motorcycles  traditionally  were  not  allowed  on  the  market, 
but  many  of  those  restrictions  have  been  lifted.  However.  Asian 
consumers  have  not  had  the  resources  to  purchase  larger  motor- 
cycles, and  this  factor  has  been  compounded  by  the  recent  finan- 
cial crisis  in  that  region.  European  markets  have  a  much  more 
even  distribution  between  small  and  large  motorcycles.  Income 
and  spending  power  are  similar  to  those  in  the  U.S.  market,  yet 
consumers  in  those  markets  do  not  seem  as  enamored  with  the 
cniiser-style  motorcycle  that  is  so  popular  in  the  United  States. 

Domestic  Trends 

The  U.S.  motorcycle  industry  experienced  positive  growth 
throughout  the  1990s.  From  1990  to  1999,  apparent  eonsump- 

TABLE  39-10:    Motorcycles  and  Parts  (SIC  37512) 

(millions  of  dollars  except  as  noted) 


tion  grew  an  estimated  I  I  percent  annually  in  real  terms,  reach- 
ing an  estimated  $2.4  billion  in  1999  (see  Table  .39-10).  Over 
that  period,  U.S.  real  product  shipments  increased  8  percent 
annually,  totaling  an  estimated  $2  billion  in  1999.  U.S.  imports 
ot  motorcycles  and  parts  more  than  tripled  from  $4.50  million  m 
1990  to  an  estimated  %\.5  billion  in  1999.  U.S.  exports  of 
motorcycles  and  parts  increased  from  $306  million  to  an  esti- 
mated $5M)  million  in  1999,  an  estimated  annual  growth  rate  of 
6  percent  over  the  1990-1999  period.  U.S.  exports  of  motorcy- 
cles and  parts  peaked  at  $666  million  in  1997. 

This  occurred  in  spite  of  the  fact  that  the  number  of  motor- 
cycle riders  did  not  increase  in  the  1990s.  Registration  figures 
compiled  by  the  Motorcycle  Industry  Council  (MIC)  show  that 
registrations  were  virtually  the  same  in  1997  as  they  were  in 
1990:  In  1990,  there  were  4.088  million  motorcycles  registered 
in  the  United  States,  compared  with  4.01  I  million  in  1997. 
However,  several  aspects  of  these  market  segments  have 
changed.  Sales  of  large  motorcycles  (with  engines  over  7.50  cc) 
increased  dramatically  in  the  1990s.  The  MIC  estimates  that 
population  for  on-highway  or  street  motorcycles  over  7.50  cc 
grew  an  estimated  9  percent  annually  from  1990  to  1997.  These 
motorcycles  have  a  high  unit  value,  boosting  U.S.  apparent  con- 
sumption and  manufacturing.  U.S.  producers  made  primarily 
large  motorcycles,  and  their  shipments  thus  mirrored  the 
growth  of  the  large  motorcycle  population.  U.S.  product  ship- 
ments of  motorcycles  increased  an  estimated  8  percent  annually 
from  1990  to  1997. 

In  an  effort  to  capture  some  of  the  growth  of  large  motorcy- 
cle market,  there  have  been  several  new  entrants  in  the  market. 
Polaris,  Excelsior/Henderson,  and  Indian  all  have  begun  to  pro- 
duce large  cruising  motorcycles.  Currently,  annual  output  from 
these  manufacturers  is  at  modest  levels.  However,  Polaris  man- 
ufactures several  small  engine  products  and  probably  has  the 
capacity  to  increase  production  substantially  if  demand 
increases.  The  Indian  was  a  popular  U.S.  brand  name  in  the 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

92-97- 

Product  data 

Value  of  shipments'" 

968 

1,277 

1,228 

1,387 

1,585 

1,636 

1,795 

1,975 

2,125 

9.7 

10.0 

7.6 

11,1 

Value  of  shipnnents  (1992$) 

968 

1,225 

1,143 

1,215 

1,309 

1,375 

1,486 

1,6^1 

1,707 

8.1 

8.4 

6.0 

7,3 

Apparent  consumption 

1.274 

1,648 

1,654 

1,952 

2,018 

2,074 

2,462 

2,945 

3,075 

18.7 

19.6 

4.4 

10.2 

Real  apparent  consumption 

1,274 

1,581 

1,539 

1,714 

1,740 

1,743 

2,038 

2,402 

2,470 

17.0 

17.9 

2.8 

6.5 

Shipments  to  domestic  market 

472 

772 

717 

791 

881 

970 

1,169 

1,445 

1,525 

20.6 

23.6 

5.5 

15.5 

Trade  data 

Imports 

803 

877 

937 

1,162 

1,137 

1,104 

1,293 

1,500 

1,550 

17.1 

16.0 

3.3 

6.6 

Imports  to  apparent  consumption  (%) 

63 

53 

57 

60 

56 

53 

53 

51 

50 

-1.4 

-3.0 

-1.0 

-3.3 

Value  of  exports 

497 

506 

511 

593 

638 

666 

626 

530 

600 

-6.1 

-15.3 

13.2 

6.1 

Exports  to  shipments  (%) 

51 

40 

42 

43 

42 

41 

35 

27 

28 

-14.4 

-23.1 

5.2 

-4.5 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

'  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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past.  The  company  name  has  been  bought  and  sold  frequently. 
The  current  owner  of  the  name  beheves  that  it  can  return  the 
brand  name  to  popularity. 

The  growth  of  sales  of  large  motorcycles  can  be  traced  to 
several  factors,  including  the  rebound  of  the  popular  motorcy- 
cle maker  Harley-Davidson  and  the  spending  power  of  motor- 
cyclists in  the  baby  boom  generation.  Harley-Davidson  is  a 
company  rich  in  tradition.  It  was  founded  in  1903  and  through 
the  years  has  been  a  symbol  of  the  American  lifestyle.  In  the 
mid-l98()s,  the  firm  reorganized  and  worked  to  transform  its 
products  into  high-quality  machines  with  nostalgia  appeal  and 
the  styling  of  the  past,  thus  increasing  demand  for  its  products. 
The  second  reason  for  the  growth  in  popularity  of  large  motor- 
cycles was  the  increased  spending  power  of  the  baby  boom  gen- 
eration. As  baby  boomers  matured  and  as  their  average  age  and 
income  increased,  motoicycle  owners  traded  up  for  newer,  big- 
ger, more  comfortable,  and  more  expensive  motorcycles.  Large 
touring,  racing,  and  custom-styled  motorcycles  have  been  the 
most  popular  motorcycles  among  the  baby  boom  generation. 

In  off-highway,  or  off-road,  category,  the  estimated  popula- 
tion of  these  motorcycles  increased  an  estimated  9  percent 
annually  from  1990  to  1997.  The  popularity  of  off-road 
motorcycles  can  be  traced  back  to  the  first-time  riders  and 
young  adults  experimenting  with  motorcycling.  Typically,  off- 
road  motorcycling  has  attracted  younger  consumers  who 
enjoy  the  thrill  and  excitement  of  riding.  Generally,  these 
younger  consumers  have  less  disposable  income  and  therefore 
tend  to  purchase  small  off-road  motorcycles,  which  are  less 
expensive.  Despite  the  decline  in  suitable  land  for  dirt  bike 
riding,  the  number  of  these  motorcycles  continues  to  grow.  In 
addition,  as  young  dirt  bike  enthusiasts  have  matured,  they 
have  stayed  involved  in  the  off-road  sport,  progressing  to 
medium-si/e  and  large  off-road  motorcycles.  Sales  of  these 
larger  bikes  grew  9  percent  annually  from  1 990  to  1 997.  main- 


taining the  percentage  share  of  the  dirt  bike  market  that  they 
had  in  1990  and  1997. 

If  large  highway  and  off-highway  motorcycles  were  the  best- 
selling  bikes,  street  bikes  under  750  cc  performed  the  worst.  The 
population  of  street  motorcycles  under  750  cc  declined  an  esti- 
mated 3  percent  annually  from  1990  to  1997.  Sales  of  smaller 
on-highway  motorcycles  have  been  affected  by  the  lack  of  a  sig- 
nificant crossover  from  off-highway  to  on-highway  bikes,  the 
decline  in  popularity  of  scooters,  and  the  lack  of  products  that 
capture  young  consumers'  attention  as  the  large  cruiser  bike  has 
captured  the  older  age  group's.  Typically,  there  has  been  some 
crossover  from  dirt  bikes  to  on-highway  bikes.  This  may  be  hap- 
pening, but  not  in  the  small  motorcycle  market.  This  is  illus- 
trated by  the  decline  in  sales  of  dual-puipose  motorcycles, 
which  fell  an  estimated  2  percent  annually  from  1990  to  1997. 
The  decline  in  scooter  sales  also  has  depressed  small  motorcycle 
sales.  The  decreasing  popularity  of  scooters  may  be  the  result  of 
increased  congestion  on  most  major  roads,  making  the  use  of 
smaller  motorcycles  such  as  scooters  a  more  dangerous  choice 
for  riding  enthusiasts.  A  final  reason  for  the  decline  of  smaller 
on-highway  motorcycles  could  be  the  fact  that  manufacturers 
have  been  unable  to  offer  products  that  appeal  to  consumers  as 
the  chrome-laden  large  cruisers  do. 

Important  Factors  Affecting  the  Future  Growth 
of  U.S.  Industry 

Cunent  dollar  product  shipments  for  motorcycles  and  parts 
totaled  an  estimated  $1.8  billion  and  $2  billion  in  I99S  and 
1999,  respectively  (see  Table  39-10).  Constant  dollar  product 
shipments  increa.sed  over  8  percent  in  both  1998  and  1999.  Sales 
of  heavyweight  motorcycles  (those  with  engines  over  750  cc) 
accounted  for  an  estimated  23  percent  of  the  domestic  market  by 
units  in  1990  versus  43  percent  in  1997.  Moderate  to  slow 
growth  in  the  other  motorcycle  segments,  such  as  entry-level 
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TABLE  39-11:    U.S.  Trade  Patterns  in  Motorcycles  and  Parts'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Percent  Change  97-98 

Region- 

Value' 

Share,  % 

Percent  Change  97-98 

NAFTA 

100 

16.0 

-0.1 

NAFTA 

18 

1.4 

3.0 

Latin  America 

35 

5,6 

-24.4 

Latin  America 

3 

0.2 

6.3 

Western  Europe 

301 

48.2 

-3.8 

Western  Europe 

204 

15.8 

22.5 

Japan/Chinese  Economic  Area 

111 

17.8 

1.0 

Japan/Chinese  Economic  Area 

1,042 

80.6 

16.9 

Other  Asia 

6 

0.9 

-55.1 

Other  Asia 

7 

0.5 

0.2 

Rest  of  world 

72 

11.5 

-13.3 

Rest  of  world 

19 

1.5 

-0.9 

World 

626 

100.0 

-6.1 

World 

1,293 

100.0 

17.1 

Top  Five  Countries 

Value 

Share,  % 

Percent  Change  97-98 

Top  Five  Countries 

Value 

Share 

Percent  Change  97-98 

Japan 

109 

17.5 

3.5 

Japan 

993 

76.8 

17.0 

Canada 

95 

15.2 

1.6 

Italy 

70 

5.4 

37.1 

Germany 

93 

14.8 

12.5 

Germany 

65 

5.0 

12.0 

Netherlands 

49 

7.9 

-0.6 

Taiwan 

45 

3.5 

13.6 

United  Kingdom 

44 

7.0 

28.2 

United  Kingdom 

37 

2.9 

13.4 

'  SIC  37512 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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niotorcycles.  has  negated  sonic  of  the  positive  benellts  ol  the 
iieavyweight  markets.  U.S.  imports  of  motorcycles  and  parts 
I  italed  an  estimated  $1..^  bilhon,  increasing  over  17  percent  in 
(see  Table      1  I ).  and  reached  an  estimated  $  I  ..S  billion  in 
''W,  a  16  percent  increase.  The  Asian  llnancial  crisis  gave  Jap- 
;ie>e  manutactiirers  favorable  exchange  rates  and  lower  prices 
1  otter  to  U.S.  consumers,  particularly  in  1998.  Meanwhile. 
U.S.  exports  of  motorcycles  and  parts  decreased  6  percent  in 
1998  and  an  estimated  1 5  percent  in  1999.  The  demand  tor  U.S.- 
manutaclured  motorcycles  overseas  was  hurt  by  the  high  value 
of  the  dollar  against  other  major  currencies  and  slow  overall  eco- 
nomic growth  in  many  top  motorcycle  markets,  hi  1998  and 
1999,  apparent  consumption  totaled  $2  billion  and  $2.4  billion, 
increasing  17  percent  and  18  percent  in  real  terms,  respectively. 

A  major  restraint  on  foreign  and  domestic  sales  has  been  the 
lack  of  supply  of  Harley-Davidson  motorcycles.  Although  the 
company  has  increased  production  significantly  over  the  last 
several  years,  it  has  not  been  able  to  keep  up  with  demand.  Deal- 
ers typically  have  domestic  waiting  lists  of  a  year  or  more  tor 
jbuyers  wishing  to  purchase  a  Harley.  Overseas,  the  expected 
wait  is  longer  and  there  are  high  prices  on  the  used  market.  How- 
ever, the  company  opened  a  new  facility  in  1998  and  improved 
production  capacity  at  existing  facilities;  this  will  increase  pro- 
duction substantially  by  2003.  the  firm's  centennial  anniversary. 
With  the  increased  capacity,  the  company  believes  that  it  will  be 
able  lo  meet  the  growing  worldwide  demand  for  its  products. 

I  U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

Constant  dollar  product  shipments  of  motorcycles  and  parts  are 
forecast  to  increase  6  percent  in  the  year  2000.  Apparent  con- 
sumption will  continue  to  grow  an  estimated  3  percent  in  real 
terms.  Slower  growth  in  personal  disposable  income  probably 
will  slow  the  growth  of  personal  consumption  expenditures  on 
'  motorcycles.  Exports  will  rebound  and  increase  an  estimated  1 3 
percent  in  2000.  This  increase  is  due  largely  to  an  increasing 
supply  of  Harley-Davidson  motorcycles  and  a  forecast 
improvement  in  Asian  and  European  markets  in  2000.  Real 
GDP  in  the  top  20  markets  for  U.S.  total  exports  is  expected  to 
grow  3  percent  on  average  in  2000.  U.S.  imports  are  expected  lo 
rise  over  3  percent,  again  based  on  slow  ing  of  consumer  spend- 
ing among  U.S.  consumers. 

Real  domestic  product  shipments  are  expected  to  grow  at  an 
annual  rate  of  2  percent  between  1999  and  2004,  benefiting 
from  growth  in  the  export  sector  and  domestic  demand  for  tour- 
ing and  custom-style  motorcycles.  Domestic  and  foreign 
demand  for  large  motorcycles  should  remain  strong,  particu- 
larly in  the  early  years  of  this  time  period. 

Demographics  have  played  a  key  role  in  the  growth  that  will 
continue  over  this  time  period.  Motorcyclists  of  the  baby  boom 
generation  are  primarily  in  the  4?-  lo  54-year-old  age  group. 
This  is  a  time  when  individuals  have  their  highest  levels  of  dis- 
cretionary income.  The  55-  to  64-year-old  age  group  will  be  the 
lastest  growing,  and  the  age  group  45  to  54  the  second  fastest 
L:rowing  age  group,  increasing  at  annual  rates  of  4  percent  and 
percent,  respectively,  from  1999  to  2004. 


An  atldilioiial  factor  affecting  fiiture  growth  will  be  the 
expansion  of  the  hiternet  and  fi-coiiimerce.  More  individuals 
are  getting  on  the  Internet  and  learning  about  products  such  as 
motorcycles  and  parts.  It  is  likely  that  more  sales  of  parts  will 
occur  over  the  Internet.  Business-to-business  transactions  will 
lower  administrative  costs  and  streamline  paperwork  and  docu- 
mentation. An  informed  consumer  with  more  outlets  to  pur- 
chase ec|uipiiienl  that  might  cost  less  as  a  result  of  lower 
production  expenses  is  certainly  a  positive  development  associ- 
ated with  increased  liitcriiel  activity. 

Global  Market  Prospects 

in  1998.  U.S.  imports  of  motorcycles  approached  SI. 3  billion 
and  accounted  for  53  percent  of  apparent  consumption.  Japan 
was  the  largest  foreign  supplier  of  motorcycles,  accounting  lor 
almost  77  percent  of  total  U'.S.  imports,  or  $993  million. 
Imports  Iroiii  the  four  major  manufacturers  of  motorcycles  in 
Japan — Honda.  Kawasaki.  Su/uki.  and  Yamaha — account  lor 
an  estimated  40  percent  of  U.S.  consumption.  Italy  and  (ier- 
many  were  the  other  major  suppliers  of  motorcycles  to  the 
United  Slates,  supplying  a  total  of  $70  million  and  $65  million, 
respectively;  each  accounted  for  roughly  5  percent  of  U.S. 
imports  of  motorcycles  in  1998.  with  many  o\  those  imports 
coming  from  Ducali  in  Italy  and  BMW  in  (iermany. 

U.S.  exports  have  become  a  more  important  factor  in  di)iiies- 
tic  production.  The  ratio  of  exports  to  shipments  was  35  percent 
in  1998  Isee  Table  39-10).  Harley-Davidson  continues  to  ha\e 
difficulty  meeting  foreign  demand,  providing  most  foreign  mar- 
kets with  an  allocated  percentage  of  available  supply.  As  was 
stated  earlier,  demand  exceeds  supply  in  many  foreign  markets. 
As  a  result,  many  entrepreneurs  have  stepped  in  and  begun 
exporting  used  or  new  Harleys.  inflating  the  ratio  to  some 
degree,  hi  addition,  the  U.S.  manufacturer  has  faced  unfavorable 
exchange  rates,  making  its  product  appear  even  more  expensive. 

The  European  Union  (EU)  was  the  largest  foreign  market  for 
U.S.  motorcycle  exports,  totaling  $283  million  in  1998,  or  45 
percent  of  these  exports.  However,  the  European  markets  are  pri- 
marily pert'oniiance  markets  where  manufacturers  such  as  B.MW. 
Honda,  Kawasaki,  and  Ducati  dominate  the  overall  market.  In 
addition,  the  EU  has  the  strtctest  noi.se  emission  standards  in  the 
world.  Owners  of  larger  motorcycles,  including  cruisers  such  as 
Harley-Davidson  motorcycles,  often  modify  the  exhaust  system 
to  produce  more  power  and  noise.  Finally,  U.S.  manufacturers 
are  pushing  the  EU  to  lower  motorcycle  tariffs,  which  are  cur- 
rently 9  percent,  during  the  next  round  of  WTO  negotiations. 

U.S.  motorcycle  manufacturers  exported  $109  million  to 
Japan,  which  was  the  largest  single-country  export  market  for 
U.S.  motorcycles  in  1998.  Those  exports  grew  3.5  percent  in 
1998.  U.S.  exports  to  Japan  benefited  from  new  regulations  that 
make  it  easier  for  consumers  to  obtain  an  operator's  license  for 
large  motorcycles  (those  with  engines  over  400  cc).  These 
changes  came  about  after  several  years  of  efforts  by  Harley- 
Davidson  and  the  U.S.  government  to  persuade  Japanese  offi- 
cials lo  change  rigorous  and  cumbersome  test  procedures  for 
the  potential  operators  of  large  motorcycles.  Export  sales  to  the 
Japanese  market  are  still  hampered  by  the  prohibition  of  tan- 
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dem  riding  and  a  lower  speed  limit  on  expressways.  Many 
potential  Japanese  owners  of  heavyweight  motorcycles  pass  up 
the  opportunity  to  own  a  Harley-Davidson  because  riding  with 
a  passenger  is  prohibited  on  Japanese  expressways  and  because 
other  roads  are  slow  and  potentially  dangerous. 

Canada  was  the  second  largest  market  for  U.S.  exports  of 
motorcycles  and  parts;  those  exports  increased  1 .6  percent  in 
1998  to  total  $95  million.  U.S.  exports  of  motorcycles  and  parts 
to  Germany  and  the  Netherlands,  the  third  and  fourth  largest 
markets  in  1998,  totaled  $93  million  and  $49  million,  up  12.3 
percent  and  down  0.6  percent,  respectively. 

Increasing  motorcycle  sales  to  Asian  markets  will  be  an 
important  factor  in  the  future  outlook  of  the  industry.  As  was 
stated  earlier,  Asian  markets  have  a  strong  proclivity  toward 
using  motorcycles  but  have  not  yet  used  large  motorcycles.  U.S. 
manufacturers  are  expecting  that  personal  income  levels  in  those 
markets  will  rise  so  that  consumers  will  be  able  to  purchase  larger 
U.S. -made  motorcycles.  U.S.  motorcycle  officials  believe  that 
the  Asian  consumers  desire  these  large  bikes  and  that  U.S. 
exports  of  motorcycles  will  increase  rapidly  over  the  next  decade. 


BOAT  BUILDING  AND  REPAIRING  

The  boat  building  and  repairing  industry  (SIC  3732)  consists  of 
manufacturers  that  produce  primarily  pleasure  boats, 
including  motorboats,  sailboats,  rowboats,  and  canoes.  The 
industry  does  not  include  ship  building  and  repairing,  inflat- 
able boats,  or  marine  engines.  Although  this  industry  also 


includes  small  commercial  and  military  craft,  this  discussion 
will  center  on  trends  in  leisure  craft. 

Domestic  Trends 

The  U.S.  pleasure  boat  industry  has  had  several  years  of 
growth,  with  real  domestic  shipments  growing  3  percent  annu- 
ally from  1992  to  1998  (see  Table  39-12).  Over  that  period,  real 
apparent  consumption  also  rose,  growing  5  percent  annually, 
thanks  mostly  to  an  annual  growth  rate  of  22  percent  in  U.S. 
imports  of  pleasure  boats.  The  boating  industry  has  kept  pace 
with  the  national  economy,  which  grew  3  percent  annually  from 
1992  to  1998  as  measured  by  real  GDP.  Growth  in  personal 
income  and  consumer  spending  have  been  the  highlights  of 
GDP  growth,  and  those  factors  are  key  indicators  of  growth  for 
the  boating  industry.  Real  disposable  personal  income  grew  2 
percent  annually  from  1992  to  1998,  while  total  real  personal 
consumption  expenditures  grew  3  percent  annually  over  that 
period.  Real  personal  consumption  expenditures  on  boats 
increased  15  percent  annually  over  that  period. 

However,  in  1999,  the  boating  industry  saw  growth  slow 
dtnvn  while  the  national  economy  continued  to  have  strong 
growth.  In  the  first  6  months  of  1999.  GDP  and  disposable  per- 
sonal income  each  increased  4  percent  compared  with  the  first 
6  months  of  1998.  while  personal  consumption  expenditures 
increased  5  percent  in  real  terms  after  double-digit  annual 
growth  from  1992  through  1998.  In  1999.  real  domestic  ship- 
ments increased  an  estimated  I  percent,  totaling  $6.2  billion  in 
current  dollars.  Fueled  by  an  estimated  10  percent  growth  in 
U.S.  boat  imports,  apparent  consumption  increa.sed  2.3  percent 


TABLE  39-12:  Bo£ 
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■  732)  Trends  and  Forecasts 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

2004' 

97-98 

98-99 

99-00 

99-04 

Product  data 

Value  of  shipments'" 

4,331 

4,632 

4,887 

5,072 

5,214 

5,750 

6,000 

6,175 

6,250 

7,400 

4.3 

2.9 

1.2 

3.7 

Value  of  shipments  (1992$) 

4,331 

4,550 

4,722 

4,762 

4,731 

5,044 

5,150 

5,198 

5,230 

5,649 

2.1 

0.9 

0.6 

1.7 

Apparent  consumption 

3,874 

4,523 

4,945 

5,221 

5.591 

5,891 

6,188 

6,455 

6,525 

7,725 

5.0 

4.3 

1.1 

3.7 

Real  apparent  consumption 

3,874 

4,443 

4,777 

4,903 

5,073 

5,167 

5,311 

5,434 

5,460 

5,897 

2.8 

2.3 

0.5 

1.7 

Trade  data 

Value  of  imports 

257 

425 

564 

807 

997 

814 

851 

935 

950 

1,175 

4.6 

9.9 

1.6 

4.7 

Imports  to  apparent 

consumption  (%) 

6.6 

9.4 

11.4 

15.5 

17.8 

13.8 

13.8 

14.5 

14.6 

15.2 

-0.4 

5,3 

0.5 

1.0 

Value  of  exports 

714.4 

534.2 

507 

658 

621 

673 

663 

655 

675 

850 

-1.4 

-1.3 

3.1 

5.4 

Exports  to  shipments  (%) 

16.5 

11.5 

10.4 

13.0 

11.9 

11.7 

11.1 

10.6 

10.8 

11.5 

-5.5 

-4.1 

1.8 

1.6 

Industry  data 

Value  of  shipments'" 

4,648 

4,975 

5,334 

5,597 

5,823 

6,420 

6,700 

6,870 

6,825 

8,200 

4.4 

2.5 

-0.7 

3.6 

Value  of  shipments  (1992$) 

4,648 

4,887 

5,154 

5,255 

5,284 

5,632 

5,751 

5,783 

5,711 

6,260 

2.1 

0.6 

-1.2 

1.6 

Total  employment  (thousands) 

44.5 

47.0 

47.6 

47.9 

49.2 

Production  workers  (thousands) 

34.4 

36.8 

38.4 

38.9 

40.1 

Average  hourly  earnings  ($) 

9.58 

9.57 

9.70 

ia49 

10.57 

Capital  expenditures 

63.6 

83.2 

98.9 

89.0 

109.0 

'  Estimate  except  imports  and  exports. 

Estimate. 
'  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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in  real  Icrms.  Several  indicators  lor  llie  boat  indiislry  hetian  to 
slow  or  decline.  While  consiuners  continued  to  spend,  they 
began  to  dip  into  savings  in  1999.  Savings  as  a  percentage  of 
disposable  income  averaged  -  I  percent  in  the  tirst  hall Ol  1999. 
The  ratio  of  consnnier  debt  to  personal  income  also  remained 
higli,  above  IS  percent,  lor  the  filth  consecutive  year.  In  addi- 
tion, interest  rales  increased  modestly  throughout  the  first  hall 
of  the  year.  These  indicators  made  consumers  more  concerned 
about  taking  on  the  significant  additional  debt  associated  with 
the  purchase  of  a  boat.  This  consumer  wariness  can  be  mea- 
sured to  a  degree  by  consumer  expectations  surveys.  According 
to  a  University  ol  Miciiigan  survey,  consumers"  expectations 
dipped  in  the  first  half  of  1999,  down  3.8  percent  from  199S. 
Indicators  such  as  consumer  expectations  were  at  or  near  record 
highs.  It  is  likely  that  the  negative  growth  may  only  slow  growth 
in  the  industry  rather  than  signaling  a  decline.  In  addition,  some 
manufacturers  are  reporting  a  shift  of  consumer  preferences 
toward  larger,  more  expensive  boats,  t)ffsetting  any  negative 
growth  trends  in  the  industry.  Industry  shipments  were  expected 

lito  increase  almost  1  percent  in  1999  in  1992  dollars. 

'  A  further  concern  of  the  boating  industry  in  regard  to 
today's  consumers  is  whether  they  continue  to  enjoy  boating. 
Participation  in  boating  and  boating  activities  declined  over  the 
last  10  years.  According  to  an  NSGA  survey,  25.7  million  peo- 
ple participated  in  power  and  motor  boating  in  1998.  down 
from  32.5  million  in  1988.  Participation  in  sailing  decreased 
from  6.7  million  to  3.6  million  individuals  from  1988  to  1998. 
Several  activities  associated  with  boating  also  declined,  such 
as  water  skiing  and  fishing.  Over  that  period,  participation  in 
water  skiing  dropped  from  12.8  million  to  7.2  million  individ- 
uals. Fishing  lost  2.1  million  individuals  from  1988  to  1998, 
when  it  had  43.6  million  participants.  Overdevelopment  of 
water  locations,  higher  participation  costs  versus  those  for 
other  recreationakactivities.  and  a  lack  of  a  concerted  effort  to 

'  promote  the  activity  are  the  reasons  most  commonly  cited  for 
ihe  decline  in  participation. 

Electronic  Commerce 

The  Internet  could  give  the  boating  industry  man>  additional 
sales  opportunities.  For  many  consumers,  the  process  of  buying  a 
boat  does  not  involve  a  lot  of  choices.  Typically,  many  communi- 
iies  have  one  or  two  dealers  with  only  a  few  product  lines. 
Because  of  the  cost  of  floor  space,  those  dealers  cannot  display  a 
IliII  product  line.  However,  with  much  greater  information 
exchange  over  the  Internet,  consumers  probably  will  leam  about 
many  more  products  and  have  more  choices.  Currently,  few.  if 
any.  manufacturers  sell  complete  boats  on  the  Internet.  In  the 
luture,  that  may  change  as  manufacturers  will  be  able  to  reach 
more  consumers  and  add  custom  features  that  can  be  expensive 
to  purchase  through  the  current  limited  dealer  network.  One  seg- 
ment of  the  boating  industry  that  is  already  using  the  Internet 
extensively  to  sell  products  is  the  boat  accessory  and  parts  mar- 
ket. There  are  several  on-line  parts  and  accessory  distributors  that 
provide  consumers  with  greater  choices  in  products,  typically  at 
a  lower  price.  Manufacturers  also  have  benefited  from  business- 
to-business  sales,  improving  the  manufacturing  process  by 


speeding  the  order  aiul  elficiency  of  purchasing  parts  and  allow- 
ing manufacturers  lo  shrink  their  inventory  of  parts. 

However,  the  development  of  E-commerce  could  provide 
problems  for  manufacturers  and  distributors  in  terms  of  its 
ellects  on  service  for  sold  products.  Where  will  consumers  go 
lor  after-sales  c|uestions  and  service  '  Companies  will  have  to  be 
lormed  that  will  service  and  repair  boats  for  on-line  dealers  or 
the  expansion  of  li-commerce  in  the  boating  industry  will  be 
short-lived.  Much  like  a  car,  a  boat  needs  continuing  care,  and 
currently  that  usually  is  done  by  boat  dealers  or  small  service 
shops  at  marinas.  Dealers  may  be  apprehensive  about  working 
on  boats  tiiat  they  did  not  offeror  sell,  while  small  service  shops 
will  not  have  the  capacity  to  satisfy  the  additional  demand  for 
repairs  and  service.  This  problem  can  be  overcome  if  on-line 
dealers,  manuf  iclurers.  and  service  companies  work  together  to 
address  these  concerns  before  expanding. 

E-commerce  also  will  provide  U.S.  manufacturers  with 
additional  opportunities.  More  foreign  consumers  will  learn 
about  the  quality  and  price  of  U.S.  boating  products  tiirough 
tiie  Internet.  Since  Web  pages  can  be  accessed  worldwide, 
smaller  manufacturers  will  be  able  to  reach  a  larger  audience  to 
show  the  merits  of  their  products.  If  manufacturers  are  savvy 
about  regulations  and  tariffs  in  foreign  markets,  overseas 
E-commerce  may  represent  their  best  opportunity  to  increase 
sales  by  reaching  untapped  markets.  Again,  as  manufacturers 
start  to  make  sales  on  the  Internet,  they  will  have  to  be  able  to 
provide  aftermarket  service  for  their  products  or  foreign  con- 
sumers will  chi)ose  products  already  available  to  them  locally. 

Global  Industry  Trends 

Despite  the  potential  of  international  E-commerce.  foreign  mar- 
ket demand  has  been  weak  over  the  last  several  years.  U.S. 
exports  of  pleasure  boats  fell  1  percent  annually  from  1992 
through  1998.  In  1999.  U.S.  exports  were  estimated  to  lose  over 
I  percent.  Overall  economic  conditii)ns  in  many  overseas  mar- 
kets have  not  been  as  strong  as  those  in  the  U.S.  market.  Real 
GDP  growth  in  the  top  20  overseas  markets,  as  weighted  by 
U.S.  total  manufacturing  exports,  increased  only  2  percent  in 
1998  and  an  estimated  1.8  percent  in  1999  compared  with  3.9 
percent  and  an  estimated  3.5  percent  for  the  U.S.  market  in 
1998  and  1999.  respectively.  As  was  the  case  more  recently  in 
the  United  States,  this  probably  meant  that  consumer  confi- 
dence and  disposable  income  growth  were  lower,  making  con- 
sumers slightly  more  apprehensive  about  buying  a  boat.  In 
addition,  it  is  likely  that  less  was  spent  on  capital  investments, 
particularly  marina  development,  rurthermore,  overseas  plea- 
sure boat  markets  are  smaller  and  therefore  typically  ha\e  fewer 
dealers  and  distributors  that  are  willing  lo  take  risks  when  the 
economy  is  weak  or  unstable. 

The  U.S.  pleasure  boat  market  is  the  largest  in  the  world. 
U.S.  consumption  of  pleasure  boats  and  marine  accessories 
accounts  tor  an  estimated  60  percent  of  the  worldw  ide  market 
for  such  products.  Typically.  U.S.  manufacturers  hope  for  a 
strong  U.S.  market  to  bolster  sales  and  profits.  A  strong  U.S. 
market  also  helps  exports  to  a  degree,  as  economies  of  scale  are 
an  important  factor  in  the  production  of  boats.  If  U.S.  manufac- 
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turers  are  able  to  produce  a  large  number  of  boats  for  the  U.S. 
market,  prices  will  decline  for  domestic  and  international  buy- 
ers, making  the  U.S.  firms  more  price-competitive  overseas. 

An  additional  concern  for  the  boat  industry  is  the  increased 
cost  associated  with  new  legislation  regulating  and  taxing  the 
boating  industry.  The  U.S.  Environmental  Protection  Agency 
(EPA)  and  the  industry  have  begun  implementing  stricter  emis- 
sions .standards  that  will  be  gradually  phased  in  over  the  next  6 
years  and  probably  will  add  noise  standards  over  the  next  sev- 
eral years.  These  stricter  emissions  standards  require  a  large 
capital  investment  by  marine  engine  companies  such  as 
Brunswick  and  OMC.  Similar  outboard  engine  emissions  stan- 
dards are  being  drafted  in  the  EU.  The  engine  industry  has  been 
negotiating  with  the  Europeans  for  a  phase-in  period  similar 
to  the  EPA  phase-in.  If  emissions  regulations  have  no  phase-in, 
they  will  cause  a  severe  disruption  in  the  supply  of  outboards 
to  the  EU.  Other  regulations  being  considered,  including  opera- 
tor licensing,  upgraded  standards  for  boat  components,  marine 
wildlife  protection  laws,  and  various  user  fees  and  taxes,  also 
may  have  a  significant  impact  on  the  boating  industry. 

Important  Factors  Affecting  the  Future 
Growth  of  U.S.  Industry 

Consumer  spending  has  been  the  key  to  the  growing  U.S.  econ- 
omy. However,  most  economic  experts  believe  that  consumer 
spending  will  slow  in  the  year  2000.  One  of  the  first  items 
households  typically  would  cut  back  on  would  be  a  boat,  as 
consumers  typically  are  not  willing  to  take  on  additional  debt 
that  can  be  avoided.  U.S.  shipments  of  boats  often  have  fallen 
before  a  slow  or  declining  year  in  the  general  economy.  From 
1989  to  1991,  annual  real  GDP  growth  slowed,  reaching  2.5 
percent  in  1989,  1.2  percent  in  1990,  and  -0.6  percent  in  1991: 
meanwhile,  real  industry  shipments  declined  annually  over  that 
period,  falling  9  percent  in  1989,  16  percent  in  1990,  and  30 
percent  in  1991 . 

U.S.  Industry  Growth  Projections  for  the 
Next  1  and  5  Years 

U.S.  apparent  consumption  is  expected  to  increa.se  0.5  percent 
in  real  terms,  totaling  $6.3  billion  in  current  dollars  in  the  year 
2000.  U.S.  imports  are  expected  to  total  $950  million,  up  1.6 
percent.  U.S.  product  shipments  of  boats  will  grow  to  a  forecast 
$6.2  billion,  increasing  0.6  percent  in  real  terms  in  2000.  Mean- 
while, U.S.  exports  of  boats  are  expected  to  grow  a  modest  3. 1 
percent  for  the  first  time  since  1997  to  reach  $675  million  (see 
Table  39-12).  The  top  20  trade-weighted  economies,  based  on 
U.S.  exports  of  total  manufacturing  products,  are  expected  to 
grow  faster,  recording  an  estimated  rate  of  3  percent.  The  over- 
all U.S.  economy  as  measured  by  GDP  and  total  consum.ption  is 
expected  to  grow  2  to  2.5  percent  in  2000.  This  slowdown  in 
growth  will  prompt  the  decline  of  the  U.S.  boating  market  as 
real  industry  shipments  for  boats  will  decline  an  estimated  I 
percent.  Consumers  probably  will  start  reducing  their  debt  bur- 
den before  seeking  additional  credit  to  purchase  a  boat.  Also 
important  in  regard  to  the  forecast  will  be  consumer  confidence. 
Greater  declines  in  industry  shipments  will  be  avoided  if  con- 
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sumer  confidence  does  not  fall  dramatically.  For  consumers  j| 
who  lo-se  confidence  in  the  economy,  a  highly  discretionary  I 
purchase  such  as  a  boat  probably  will  be  deferred.  | 

Five-year  growth  in  the  market  will  be  dependent  on  demo-  i 
graphic  trends  and  the  continuation  of  favorable  economic  j 
trends.  More  and  more  baby  boomers  are  preparing  for  retire-  v,i 
ment.  With  retirement  comes  additional  leisure  time  to  paitici-  'j; 
pate  in  boating.  However,  this  group  is  passing  its  peak  ij 
wage-earning  years  and  may  be  wary  of  taking  on  the  additional  -i 
debt  burden  of  a  boat.  From  1999  through  2004,  the  55-  to  64-  - 
year-old  age  group  will  be  the  fastest-growing  population  seg-  'i| 
ment.  This  age  group,  according  to  the  1997  Consumer  j 
Expenditures  Survey  of  the  Bureau  of  Labor  Statistics,  spends  "i 
56  percent  less  than  does  the  age  group  45  to  54  on  boats  with  a  ,1 
motor.  However,  the  latter  age  group  also  will  be  growing  and  is  • ) 
much  larger,  about  10  million,  than  the  age  group  55  to  64.  'f 
According  to  the  survey,  consumers  between  the  ages  of  45  and  S 
54  are  the  most  likely  to  purchase  a  boat  with  a  motor.  j 

With  some  mixed  demographic  trends,  boat  sales  also  will 
be  dependent  on  factors  such  as  the  growth  of  real  personal  dis-  I 
posable  income,  interest  rates,  consumer  confidence,  and  the  i 
consumer  debt  ratio.  If  these  indicators  remain  positive  as  fore-  / 
cast,  constant  dollar  industry  shipments  are  expected  to  grow  'ri 
1.7  percent  from  1999  to  2004.  Imports  and  exports  probably  'ii 
will  grow  about  5  percent  each  annually  over  that  period.  As  a  I 
result,  real  apparent  consumption  will  grow  at  an  estimated  1.7  : 
percent  annual  rate  from  1999  to  2004.  ' 

•I 

Global  Market  Prospects  •'< 

Despite  the  fact  that  U.S.  exports  of  boats  are  declining,  export  >| 
opportunities  are  still  important  factors  in  V.S.  manufacturing  ' 
trends.  Foreign  consumers  are  discovering  the  pleasure  of  boat-  ■! 
ing.  Their  governments  and  land  developers  are  trying  to  ij 
respond  to  that  desire  by  building  the  proper  infrastructure.  The  i 
ratio  of  exports  to  shipments  for  boat  building  and  repairing  wai>  i 
an  estimated  1  I  percent  in  1998.  The  U.S.  boat  building  industry  i 
is  the  world's  largest  supplier  of  recreational  craft.  Supplying  the  i\ 
sizable  U.S.  market  gives  U.S.  manufacturers  many  advantages ^£ 
in  overseas  markets,  including  economies  of  scale  and  product  J 
innovation  insights.  Many  consumers  in  overseas  markets  look  ij 
for  the  "made  in  the  USA"  label  because  they  believe  that  U.S.  J 
manufacturers  provide  the  highest-quality  products.  U.S.  inanu-  <i 
facturers  are  competitive  overseas  and  produce  high-quality  's 
products.  Overseas  markets  are  typically  volatile  from  year  to  i 
year,  as  managing  the  proper  amount  of  supply  can  be  tricky,  >< 
particularly  for  many  small  dealers  and  suppliers.  : 

In  1998,  Canada  was  the  largest  market  for  U.S.  exports  of 
boats,  with  those  exports  totaling  $203  million,  a  15  percent  H 
increase  over  the  previous  year.  Canada's  proximity  to  the 
United  States  and  its  numerous  navigable  lakes  and  rivers  pro-  •] 
vide  many  opportunities  for  U.S.  manufacturers.  U.S.  exports  of', " 
boats  to  Canada  account  for  31  percent  of  all  U.S.  boat  exports  jj 
(see  Table  39-13).  The  Netherlands  was  the  next  largest  market^! 
for  U.S.  boat  exports,  with  exports  totaling  $5 1  million,  growing  I 
24  percent  in  1998  and  accounting  for  8  percent  of  all  U.S.  boat 
exports.  The  Netherlands  also  has  many  navigable  canals  and 


TABLE  39-13:    U.S.  Trade  Patterns  in  Boat  Building  and  Repairing^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

'•lion'' 

Value' 

Share, % 

Region' 

Value' 

Share,'"o 

AiAFTA 

221 

33 

NAFTA 

346 

41 

Latin  America 

83 

13 

Latin  America 

10 

1 

Western  Europe 

252 

38 

Western  Europe 

324 

38 

liipan/Chinese  Economic  Area 

44 

7 

Japan/Chinese  Economic  Area 

107 

13 

Otlier  Asia 

5 

1 

Other  Asia 

27 

3 

Rest  of  world 

58 

9 

Rest  of  world 

38 

4 

World 

663 

100 

World 

851 

100 

r  ip  Five  Countries 

Value 

Share, % 

Top  Five  Countries 

Value 

Share, % 

203 

31 

1^  a  n  a  H  a 
\^ci  1 1  d  U  ci 

A  1 
»4  1 

■'jeiherlands 

51 

8 

United  Kingdom 

91 

11 

Id  pan 

42 

6 

Italy 

80 

9 

United  Kingdom 

39 

6 

Taiwan 

72 

8 

Germany 

34 

5 

Germany 

56 

7 

'  SIC  3732. 

■  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


rivers  and  the  North  Sea,  which  can  be  used  lor  recreational  pur- 
poses. In  1998,  Japan  was  the  thud  largest  market  for  U.S.  boat 
exports,  with  exports  totaling  $42  million.  U.S.  exports  of  boats 
to  Japan  fell  28  percent  as  declining  real  GDP  growth  (-2.8  per- 
cent) affected  the  boating  market.  Japan  has  numerous  inlets  and 
coastlines  that  could  be  used  for  recreational  boats.  However, 
cuirently  there  is  a  lack  of  adequate  marina  facilities  as  expected 
development  projects  have  been  delayed  by  the  weak  growth  of 
the  Japanese  economy.  The  United  Kingdom  was  the  fourth 
largest  market  for  U.S.  exports  of  boats,  with  those  exports  total- 
ing $39  million  and  increasing  12  percent.  The  fifth  largest  mar- 
ket for  exports  gf  boats  was  Germany,  where  U.S.  exports 
decreased  6  percent  to  $.34  million  in  1998. 

U.S.  imports  of  pleasure  boats  grew  5  percent  in  1998,  thanks 
in  large  part  to  the  high  value  of  the  dollar  against  other  major 
currencies.  The  ratio  of  imports  to  apparent  consumption  was 
almost  14  percent  in  1998.  The  largest  foreign  supplier  of  plea- 
sure boats  to  the  United  States  was  Canada.  U.S.  imports  from 
Canada  totaled  $345  million  in  1998,  a  decrease  of  23  percent. 
Weak  demand  for  personal  watercraft  probably  was  the  major 
cause  of  this  decline,  as  one  of  the  major  suppliers  of  these  boats 
produces  in  Canada.  The  United  Kingdom  was  the  second 
largest  foreign  supplier  in  1998,  with  U.S.  imports  from  that 
country  climbing  32  percent  to  reach  $91  million.  U.S.  imports 
from  the  United  Kingdom  experienced  double-digit  growth 
from  1992  to  1998.  Italy  was  the  third  largest  foreign  supplier  to 
the  U.S.  market;  U.S.  imports  froin  that  country  totaled  $80  mil- 
lion, up  10  percent  in  1998.  Italian  manufacturers  produce  pri- 
marily large  yachts  and  sailboats.  Taiwan  and  Germany  were  the 
fourth  and  fifth  largest  foreign  suppliers,  with  imports  from 
those  countries  totaling  $72  million  and  $56  million,  respec- 
tively, in  1998.  U.S.  imports  froin  Gennany  increased  exponen- 
tially in  1998,  possibly  as  a  result  of  a  temporary  surge  in  the 
sale  of  large  yachts,  possibly  previously  owned  cratt.  U.S. 


imports  from  Germany  were  down  93  percent  during  the  first 
half  of  1999  compared  with  the  same  period  in  1998. 

John  A.  Vaiiderwolf,  U.S.  Department  of  Commerce,  Office  of 
Consumer  GockIs,  (202)  482-0348.  John  Vanderwolf(s'ita.doc. 
gov,  September  1999. 
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Other  Consumer  Durables 

INDUSTRY     DEFINITION     The   other  consumer   durables  group 
includes  jewelry  (SIC  391 1  and  3961)  and  musical  instruments  (SIC  3931) 


JEWELRY 


'Precious  metal  jewelry  (SIC  3911)  includes  jewelry  and  other 
articles  worn  on  or  carried  about  the  person,  made  of  pre- 
cious metals  (including  base  metals  clad  or  rolled  with  pre- 
cious metals),  with  or  without  stones.  Costume  jewelry  and 
costume  novelties  (SIC  3961 )  includes  costume  jewelry,  cos- 
tume novelties,  and  ornaments  made  of  all  materials  except 
precious  metal,  precious  or  semiprecious  stones,  and  rolled 
goldplate  and  gold-filled  materials. 

'Global  Industry  Trends 

Since  the  early  lyyOs,  the  U.S.  economy  has  been  expanding 
steadily,  resulting  in  increased  sales  of  all  categories  of  con- 
sumer goods.  However,  the  conditions  in  many  foreign  coun- 
'itries  have  not  been  nearly  as  favorable.  Demand  for  luxury 
items  such  as  jewelry  was  severely  affected  by  the  Asian  eco- 
inomic  crisis  that  began  in  mid- 1997  when  Thailand  devalued 
ithe  baht.  That  devaluation  was  followed  by  devaluations  in  sev- 
eral other  countries  in  Asia  and  South  America  throughout 
1998.  After  Brazil's  devaluation  in  January  1999.  a  period  of 
economic  recovery  began  in  most  of  the  afflicted  regions.  Con- 
sumers in  those  countries  once  again  are  making  nonessential 
purchases.  This  bodes  well  for  the  jewelry  industry,  one  of  the 
most  cyclical  industries. 

Also  benefiting  the  industry  in  1999  was  the  relalively  low 
price  of  gold,  an  important  raw  material  for  jewelry.  At  the 
beginning  of  1999.  gold  was  priced  at  about  $287  a  troy  ounce. 
IBy  midsummer,  the  price  had  dropped  to  $2.53  a  troy  ounce,  a 
20-year  low.  after  Great  Britain  began  a  series  of  auctit)ns  of 
more  than  half  its  reserves.  This  was  the  latest  in  a  series  of 
iiigh-protlle  central  bank  sales  that  have  come  as  gold  has  lost 
(its  luster  in  favor  of  better-returning  investments. 
I  Gold,  traditionally  a  safe  haven  in  times  of  turmoil,  peaked 
jiat  $875  per  troy  ounce  in  I98(J,  when  the  U.S.  inflation  rate  was 
in  double  digits  and  prices  for  real  estate,  commodities,  and  col- 
lectibles were  rising  rapidly  as  investors  sought  hedges  against 


inflation.  Now.  with  inflation  seemingly  lamed,  mleresl  in  thai 
melal  has  fallen  even  among  many  diehard  doomsday  investors. 
While  gold  still  plays  a  large  role  in  indusliy  and  art.  many 
nalions  are  less  interested  in  holding  it  for  their  reserves.  They 
believe  they  can  maintain  economic  confidence  by  making 
other  investments  that  appreciate  and  cost  less  to  hold.  Down- 
ward pressure  on  gold  prices  is  expected  tor  some  time  lo  come 
since,  in  addition  to  the  United  Kingdom.  Switzerland  and  the 
International  Monetary  Fund  are  considering  gi)ld  sales. 

Domestic  Trends 

The  U.S.  jewelry  industry  consists  of  a  large  number  of  rela- 
tively small  companies  that  produce  precious  metal  jewelry  and 
costume  Jewelry.  There  are  approximately  2.200  precious  metal 
jewelry  manufacturers  and  900  costume  jewelry  manufacturers. 
In  1999,  they  employed  .^5,400  and  12,200  workers,  respec- 
tively. Several  thousand  more  work  in  supporting  industries. 
The  industry  is  concentrated  in  the  northeastern  L'niled  States. 
New  York  and  Rhode  Island  account  for  nearly  half  ol  precious 
metal  jewelry  shipments  and  two-thirds  of  costume  jewelry 
shipments.  In  recent  years,  the  industry  has  faced  many  chal- 
lenges, including  consolidation  among  retailers  through  the 
growth  of  retail  chains,  catalog  showrooms,  and  TV  home 
shopping  networks;  a  decline  in  the  number  of  wholesalers; 
reduced  tariffs;  increased  imports;  expanding  jewelry  industries 
in  developing  countries;  and  incivased  competition  in  third- 
country  markets. 

Over  the  past  few  decades,  impori  penetration  increased 
from  14  to  54  percent  of  domestic  consumption  of  precious 
metal  jewelry  while  import  penetration  i\n  ct)stume  jewelry 
increased  from  14  to  M  percent. 

The  jewelry  companies  most  threatened  by  imports  are  those 
producing  low-end.  labor-intensive  products  whose  production 
often  cannot  be  economically  automated  or  otherwise 
improved.  It  is  likely  that  some  of  these  companies  will  switch 
to  producing  high-end  categories  of  jewelry  with  belter  materi- 
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TABLE  40-1:    Jewelry,  Precious  Metal  (SIC  3911)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993       1994       1995        1996       1997'       1998'       1999^      2000^      97-98      98-99      99-00  96-00" 


Industry  Data 


Value  of  shipments^ 

4,190 

4,278 

4,459 

4,444 

4,443 

5,409 

5,420 

5,494 

5,604 

0.2 

1.4 

2.0 

6.0 

Value  of  shipnnents  (1992$) 

4,190 

4,215 

4,350 

4,297 

4,243 

5,203 

5,254 

5,305 

5,358 

1.0 

1.0 

1.0 

6.0 

Total  employment  (thousands) 

32.5 

34.0 

31.1 

30.1 

29.4 

34.6 

35.3 

35.4 

2.0 

0.3 

Production  workers  (thousands) 

22.5 

23.6 

20.1 

20.3 

20.1 

24.3 

24.7 

24.3 

1.6 

-1.6 

Average  hourly  earnings  ($) 

9.41 

9.53 

9.78 

9.61 

10.06 

11.09 

11.44 

11.71 

3.2 

2.4 

Capital  expenditures 

36.8 

45.3 

49.2 

58.0 

91.4 

60.8 

Product  Data 

Value  of  shipments^ 

3,739 

4,006 

4,063 

4,034 

4,016 

4,724 

4,735 

4,763 

4,859 

0.2 

0.6 

2.0 

4.9 

Value  of  shipments  (1992$) 

3,739 

3,947 

3,964 

3,902 

3,836 

4,508 

4,553 

4,598 

4,644 

1.0 

1.0 

1.0 

4.9 

Trade  Data 

Value  of  imports 

2,711 

3,142 

3,438 

3,573 

3,766 

3,959 

4,505 

4,840 

5,080 

13.8 

7.4 

5.0 

7.8 

Value  of  exports 

476 

388 

366 

375 

392 

471 

494 

700 

725 

4.9 

41.7 

3.6 

16.6 

'  Estimate  except  exports  and  imports. 
^  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


als  or  styling.  Others  will  shift  more  production  overseas  while 
keeping  styling  and  marketing  jobs  in  the  United  States  or  will 
leave  the  industry. 

U.S.  product  shipments  of  precious  metal  jewelry  totaled  an 
estimated  $4.6  billion  in  1999,  an  increase  of  1  percent  in  con- 
stant dollars.  Costume  jewelry  shipments  were  an  estimated 
$1.2  billion,  down  2  percent  in  constant  dollars.  Costume  jew- 
elry manufacturers  continue  to  be  under  particularly  heavy 
import  pressure  from  Asian  manufacturers  (see  Tables  40-1  and 
40-2). 


Electronic  Commerce 

Today,  in  addition  to  traditional  retail  jewelry  stores,  jewelry 
can  be  purchased  through  department  stores,  mail  owkr.  catalog 
stores,  discount  stores,  TV  shopping,  and  now  the  internet. 
Internet  or  on-line  vending  has  developed  over  the  past  few 
years. 

in  1999,  the  internet  was  in  the  news  as  many  companies 
involved  with  it  in  any  way  became  hot  issues  on  the  stock  mar- 
ket regardless  of  then'  profitability.  Companies  rushed  to  .set  up 
Web  sites  as  vendors  or  atictioneers,  hoping  to  capture  a  sizable 


TABLE  40-2:    Costume  Jewelry  (SIC  3961)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


1992 


1993 


1994 


1995 


1996 


1997' 


1998' 


1999- 


2000' 


Percent  Change  j 
97-98      98-99      99-00       96-00"  j 


Industry  Data 


Value  of  shipments'" 

1,444 

1,429 

1,627 

1,660 

1,525 

Value  of  shipments  (1992$) 

1,444 

1,417 

1,603 

1,624 

1,472 

Total  employment  (thousands) 

17.4 

17.1 

18.8 

16.1 

16.2 

Production  workers  (thousands) 

12.5 

12.0 

14.3 

12.4 

12,5 

Average  hourly  earnings  ($) 

7.25 

7.50 

8.06 

7.77 

8.41 

Capital  expenditures 

12.8 

9.7 

13.6 

11.8 

10.1 

Product  Data 

Value  of  shipments^ 

1,532 

1,556 

1,679 

1,770 

1,666 

Value  of  shipments  (1992$) 

1,532 

1,542 

1,654 

1,732 

1,608 

Trade  Data 

Value  of  imports 

550 

561 

586 

513 

484 

Value  of  exports 

121 

135 

148 

140 

128 

1,223 

1,194 

1,174 

1,162 

-2.4 

-1.7 

-1.0 

-6.6 

1,153 

1,129 

1,106 

1,084 

-2.1 

-2.0 

-2.0 

-7.4 

14.0 

13 

12.2 

-7.2 

-6.2 

10.1 

9.7 

8.9 

-4.0 

-8.2 

9.10 

9.65 

9.75 

6.0 

1.0 

1,229 

1,202 

1,182 

1,170 

-2.2 

-1.7 

-1.0 

-8.5 

1,160 

1,138 

1,115 

1,093 

-1.9 

-2.0 

-2.0 

-9.2 

486 

516 

560 

600 

6.2 

8.5 

7.1 

5.5 

163 

140 

155 

165 

-14.1 

10.7 

6.5 

6.6 

'  Estimate  except  exports  and  imports. 
'  Estimate. 
^  Forecast. 
Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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market  sluiic.  Many  ol  those  sites  attempted  to  sell  jewelry, 
which  is  coiisitlereil  to  have  a  relatively  high  markup.  Soon 
there  were  thousands  of  Web  sites  olTeriiig  Jewelry  lor  sale, 
ranging  from  well-known  long-established  retailers  to  inexperi- 
enced entrepreneurs.  Many  of  those  whose  Web  sites  were  tied 
to  rrequently  visited  Web  links  or  iiad  easily  recogiii/ahle 
names  have  had  reasonable  sales.  Others,  without  such  advan- 
tages, are  as  easy  to  fmd  by  potential  buyers  as  a  neeille  in  a 
haystack. 

Nevertheless,  it  is  likely  that  a  substantial  amount  ol  retail 
jewelry  will  be  sold  over  the  internet  in  future  years,  just  as  TV 
shopping  has  become  an  impt)rtant  channel  of  distribution  for 
the  jewelry  industry.  One  major  retailer  expects  that  its  on-line 
sales  eventually  w  ill  reach  3  percent  of  its  total  sales.  It  also  has 
been  estimated  that  internet  sales  will  account  for  6  percent  of 
total  U.S.  consumer  retail  spending  by  200.^.  One  advantage  for 
on-line  shoppers  is  that  they  can  easily  cttmparison  shop  for  a 
particular  type  of  jewelry  from  several  suppliers  rather  than 
passively  looking  at  what  is  offered  as  with  TV  shopping  or 
being  restricted  to  shopping  in  stores  in  the  immediate  vicinity. 
Shopping  on-line  with  a  vendor  across  the  country  is  as  easy  as 
shopping  with  one  in  the  same  town.  Since  the  costs  of  an  o,i- 
line  vendor  are  substantially  less  than  those  \\n  a  tlxed-site  ven- 
dor, major  price  discounts  are  often  available.  Already,  some 
vendors  are  selling  gold  and  silver  jewelry  by  the  ounce,  as  is 
:ornmon  in  parts  of  Asia.  Price  comparison  shoppmg  is  thus 
facilitated.  Some  types  of  jewelry,  such  as  chains,  as  well  as 
graded  diamonds  seem  especially  well  suited  tor  such  compar- 
ison shopping.  It  remains  to  be  seen  how  well  established  jew- 
elers with  traditional  retail  stores  will  be  able  to  compete  on  the 
internet  without  substantially  undercutting  their  store  prices. 

The  internet  offers  jewelry  manufacturers  similar  opportuni- 
:ies  to  increase  sales.  Many  industry  trade  associations  now 
Dffer  Web  sites  for-their  members.  Those  sites  are  often  search- 
'able  by  type  of  product.  Access  to  those  Web  sites  often  is 
"estricted  to  the  trade.  Many  manufacturers  have  taken  advan- 
;age  of  these  easy-to-flnd  sites  by  providing  useful  product 
nformation.  Some  manufacturers  report  si/able  increases  in 
Dusiness  from  the  internet.  Many  more  companies  will  learn  to 
jse  the  internet  productively  to  promote  their  products. 

It  appears  that  many  internet  jewelry  vendors  are  not  provid- 
ng  purchasers  with  all  the  required  information  about  their 
products.  In  January  1999.  the  Federal  Trade  Commission 
FTC)  reported  that  a  review  of  100  internet  Web  sites  that 
advertise  and  sell  jewelry  had  shown  that  many  sites  were  not 
:)roviding  consumers  with  information  required  under  the 
^TC's  Jewelry  Guides.  The  Jewelry  Guides  describe  the  types 
of  jewelry  marketing  claims  the  FTC  considers  false  or  mis- 
leading and  provide  examples  of  nondeceptive  claims. 

The  Web  sites  reviewed  included  those  of  major  jewelry 
;hains.  small  retailers,  and  on-line  auction  firms.  Less  than  .^0 
oercent  of  the  sites  di.sclosed  whether  the  pearls  used  in  their 
iiewelry  were  cultured  or  imitation,  as  is  required  by  the  Guides. 
,3i.sclosure  for  diamonds  was  better,  with  two-thirds  advertising 
'.tone  weights  correctly.  However,  among  the  sites  selling  gem- 
ittone  jewelry,  only  5  percent  correctly  disclosed  gem  treat- 


ments, while  .^7  percent  of  auction  site  sellers  correctly  dis- 
closetl  treatments. 

Industry  Growth  for  the  Next  1  and  5  Years 

Assuming  that  the  U.S.  economy  continues  its  current  expan 
sion  through  the  end  of  the  year  2000,  constant  dollar  product 
shipments  of  precious  metal  jewelry  are  forecast  to  increase  I 
percent  that  year,  while  costume  jewelry  shipments  are  forecast 
to  decrease  2  percent.  Overall  consumer  spending  lor  jewelry  is 
expected  to  be  more  favorable,  but  imports  are  expected  to  ciip- 
ture  a  larger  share  of  the  domestic  market. 

Several  long-term  factors  affecting  the  I'.S.  industry  over  the 
next  ."S  years  are  favorable.  The  total  population  is  expected  to 
mcrease  about  O.S  percent  per  year.  The  age  group  that  pur- 
chases the  most  jewelry  per  person  is  the  4.S-  to  .'i4-year-old 
group,  which  spends  about  $209  per  person  on  jewelry  annually. 
This  group  is  expected  to  increase  at>out  2.4  percent  annually 
over  the  next  .S  years.  The  proportion  of  women  participating  in 
the  labor  iorce  is  expected  to  uicrease  nearly  I  percent  during 
this  period.  This  is  meaningful,  since  women  are  purchasing 
more  jewelry  for  themselves  every  year.  In  addition,  real  dis- 
posable income  is  expected  to  increase  over  2  percent  per  year 
because  of  improved  labor  productivity. 

Offsetting  these  lavorable  conditions  will  be  the  contnuied 
threat  of  higher  levels  of  imports.  If  U.S.  tariffs  are  reduced  to  .'i 
percent  for  jewelry  per  the  World  Trade  Organization  (WTO) 
negotiations  discussed  below,  there  will  be  little  adverse  effect  on 
precious  metal  jewelry  producers  since  tariffs  will  drop  only  from 
6  percent  to  5  percent.  However,  costume  jewelry  producers 
wt)uld  be  more  adversely  affected,  since  most  U.S.  tariffs  for 
such  jewelry  are  now  I  I  percent.  Therefore,  shipments  of  pre- 
cious metal  jewelry  are  expected  to  grow  at  an  average  annual 
rate  of  1  percent  in  real  terms  through  2004.  while  costume  jew- 
elry shipments  are  expected  lo  decrease  2  percent  annually. 

Global  Market  Prospects 

A  notable  feature  in  foreign  trade  in  jewelry  in  1999  was  the 
sharp  increase  in  U.S.  exports  of  precious  metal  jewelry,  which 
jumped  over  40  percent  to  an  estimated  $700  million.  In  spite  of 
this  increase,  exports  still  constitute  only  a  small  fraction 
compared  to  U.S.  imports  of  precious  metal  jewelr>.  which 
increased  7  percent  to  $4.8  billion  in  1999.  Exports  of  costume 
jewelry  increased  nearly  1 1  percent  to  $l.'i.'^  million  as  imports 
increased  8.5  percent  to  $560  million.  The  1999  economic 
recovery  in  several  ct)untries  in  Asia.  Latin  America,  and 
Europe  was  a  key  factor  in  the  uiciease  in  U.S.  precious  metal 
jewelry  exports. 

The  leading  LLS.  export  markets  for  precious  metal  jewelry 
in  1999  were  Switzerland.  Mexico,  the  Netherlands  Antilles. 
Japan,  and  Canada.  Export  shipments  were  up  sharply  to  all 
these  markets  but  Canada  during  the  year.  Together,  these  live 
markets  account  for  nearly  60  percent  of  U.S.  exports  of  pre- 
cious metal  jewelry  (see  Tables  40-3  and  40-4). 

The  leading  U.S.  export  markets  for  costume  jewelry  in 
19^)9  were  Japan.  Canada.  South  Korea,  the  United  Kingdom, 
and  Switzerland.  Exports  to  those  five  markets  accounted  for 
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TABLE  40-3:    U.S.  Trade  Patterns  in  Fine  Jewelry^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Regions'' 

Value^ 

Share,  % 

Regions^ 

Value^ 

Share,  % 

NAFTA 

133 

27 

NAFTA 

318 

7 

Latin  America 

123 

25 

Latin  America 

438 

10 

Western  Europe 

122 

25 

Western  Europe 

1,908 

42 

Japan/Chinese  Economic  Area 

79 

16 

Japan/Chinese  Economic  Area 

540 

12 

Other  Asia 

13 

3 

Other  Asia 

951 

21 

Rest  of  world 

24 

5 

Rest  of  world 

349 

8 

World 

494 

100 

World 

4,505 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

80 

16 

Italy 

1,455 

32 

Switzerland 

58 

12 

India 

443 

10 

Netherlands  Antilles 

54 

11 

Hong  Kong 

405 

9 

Mexico 

53 

11 

Thailand 

377 

8 

Japan 

51 

10 

Israel 

232 

5 

ill 

hi 

loiii; 
fi 

-  i  •:;(■ 


(l":r; 


'  SIC  3911. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


iiiir 


nearly  60  percent  of  U.S.  exports  of  costume  jewelry  during 
that  year. 

The  leading  foreign  suppliers  of  precious  metal  jewelry  to  the 
United  States  are  Italy.  India.  Hong  Kong.  Thailand,  and  Israel, 
while  the  leading  suppliers  of  costume  jewelry  are  China.  South 
Korea,  Taiwan,  Hong  Kong,  and  Thailand.  Italy,  which  in  the 
early  1990s  accounted  for  about  40  percent  of  U.S.  imports  of 
precious  metal  jewelry,  has  seen  its  share  whittled  to  about  30 
percent.  During  that  period,  several  developing  countries  sub- 
stantially increased  their  shipments  of  precious  metal  jewelry  to 
the  United  States.  Those  countries  include  India,  Turkey,  China. 


and  Oman.  Those  countries  all  benefit  from  low  labor  costs.  ii 
Imports  of  costume  jewelry  froin  China  have  increased  shaiplysii 
over  the  decade.  China's  share  of  U.S.  imports  more  than  doubled  ii 
froin  18  percent  in  1992  to  nearly  40  percent  in  1999.  This  [ 
increase  came  primarily  at  the  expense  of  Taiwan,  whose  share  ofj 
imports  dropped  from  26  percent  to  5  percent  in  that  period. 

Gems  and  jewelry  tend  to  be  widely  traded  global  products  I 
because  of  their  ease  of  transportation.  However,  since  they>| 
generally  are  considered  luxuries,  many  countries  traditionally  i|  . 
have  restricted  their  importation.  The  developing  countries  gen-'j 
erally  have  substantially  higher  tariffs  on  gems  and  jewelry  than',; 


TABLE  40-4:    U.S.  Trade  Patterns  in  Costume  Jewelry^  in  1998 

(millions  of  dollars;  percent) 


.  I'l 


Exports 


Imports 


Regions^ 

Value' 

Share,  % 

Regions^ 

Value' 

Share,  % 

NAFTA 

31 

22 

NAFTA 

27 

5 

Latin  America 

14 

10 

Latin  America 

9 

2 

Western  Europe 

43 

31 

Western  Europe 

42 

8 

Japan/Chinese  Economic  Area 

34 

24 

Japan/Chinese  Economic  Area 

257 

50 

Other  Asia 

13 

9 

Other  Asia 

174 

34 

Rest  of  world 

5 

4 

Rest  of  world 

7 

1 

World 

140 

100 

World 

516 

100  ' 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

28 

20 

China 

190 

37 

Canada 

25 

18 

South  Korea 

130 

25 

South  Korea 

11 

8 

Taiwan 

35 

7  ' 

United  Kingdom 

10 

7 

Hong  Kong 

26 

5 

Switzerland 

9 

6 

Thailand 

22 

4  1 

'  SIC  3961. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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do  the  developed  eountries.  However,  several  receiil  events, 
such  as  the  IJriigiiay  Round  ol  Cieneral  Agreement  on  Taritts 
and  Trade  (GATT)  negotiations  and  unilaieral  tariff  reductions 
by  several  developing  countries,  are  removing  many  tariff  and 
I    nontariff  barriers  to  international  trade  in  gems  and  jewelry. 

Currently,  most  of  the  gem  categories  enter  the  United  Stales 
free  of  tariffs.  There  are  tariffs  on  some  semimanufactured  stones 
and  metals,  generally  under  percent.  U.S.  tariffs  generally  are 
about  6  percent  lor  precious  metal  jewelry  and  I  i  percent  for  cos- 
tume jewelry.  All  these  categories  are  eligible  for  duly-free  treat- 
ment under  the  Generalized  System  of  Preferences  (GSP)  and  the 
North  American  Free  Trade  Agreement  ( NAFTA ). 

Since  1976.  GSP  has  permitted  several  categories  of  goods, 
including  gems  and  jewelry,  to  enter  duty-free  from  most  devel- 
oping countries.  China.  South  Korea.  Taiwan,  and  Hong  Kong 
iu-e  not  eligible  for  GSP  treatment.  In  1998.  imports  from  GSP 
.  1  countries  accounted  for  36. 1  percent  of  total  precious  metal  jew- 
!  dry  imports  and  10.6  percent  of  total  ct)stume  jewelry  imports. 
In  November  1997.  the  Asia-Pacitlc  Economic  Cooperation 
lAPEC)  U)rum  selected  gems  and  lewelry  as  a  sector  tor  early 
liberalization  of  tariff  and  nontariff  measures  as  part  of  the 
liarly  Voluntary  Sectoral  Liberalization  initiative.  In  .lune  1998. 
APEC  agreed  to  a  target  tariff  rate  of  0  to  3  percent  by  the  year 
li){)5  in  this  sector,  and  in  November  1998  APEC  decided  to 
seek  broader  participation  in  this  initiative  in  the  WTO. 

If  the  WTO  initiative  is  successful,  reduction  of  tariffs  to  5 
percent  or  less  would  continue  the  trend  toward  lower  barriers 
to  trade.  Manufacturers  would  benefit  from  increased  foreign 
markets  and  lower  production  costs  from  economies  of  scale. 
Consumers  would  benefit  from  lower  prices  as  a  result  of  lower 
taxes  and  increased  competition  as  well  as  a  greater  choice  of 
products.  As  tariffs  dropped,  all  manufacturers  would  be  com- 
peting on  a  more  even  basis.  Local  manufacturers  would  have 
-less  of  an  advantage  from  tariff  protection,  while  more  manu- 
''  facturers  from  different  countries  would  face  the  same  or  nearly 
the  same  tariff  in  entermg  a  third  country.  Tariff  preferences 
under  various  schemes  would  have  less  of  an  effect  on  trade  as 
the  maximum  tariff  declined.  Although  the  jewelry  industries  in 
many  countries,  including  the  United  States,  are  under  growing 
1  pressure  from  imports,  primarily  from  China  with  its  low  labor 
'Costs,  they  are  interested  in  better  foreign  market  access  in 
^developing  countries  through  lower  tariffs. 

Discussions  with  several  non-APEC  countries  in  the  WTO 
findicate  substantial  interest  in  reducing  trade  barriers  in  the 
gems  and  jewelry  .sector. 

The  European  Jewellers  Associations'  Group,  repre.senting 
ijewelry  trade  associations  in  several  European  countries,  has  a 
■  stated  objective  of  total  eliminating  tariffs  on  a  reciprocal  basis. 
iQwing  to  the  high  interest  in  this  .sector  by  many  countries,  it  is 
lilikely  that  some  .sort  of  agreement  for  tariff  reduction  will  be 
'reached  for  gems  and  jewelry. 

John  M.  Harris,  Office  of  Consumer  Goods,  U.S.  Department 
lof  Commerce,  (202)  482-1178.  E-mail:  john_harris@ita.doc. 
|gov,  August  1999. 


MUSICAL  INSTRUMENTS 


Musical  instruments  (SIC  3931)  includes  pianos  with  or  without 
player  attachments,  organs,  other  musical  instruments,  and 
parts  and  accessories  for  musical  instruments. 

Global  Industry  Trends 

Alter  a  period  of  sharply  restricted  demand  for  consumer 
goods  such  as  musical  instruments  in  several  Asian  and  South 
American  countries  in  recent  years,  the  trend  in  demand  lor 
such  goods  is  becoming  more  favorable.  Several  Asian  coun- 
tries that  were  hard  hit  economically  after  currency  devalua- 
tions in  1997.  such  as  South  Korea  and  Thailand,  had  strong 
rebounds  in  their  stock  markets  followed  by  expanding 
economies  and  increased  con.->umer  spending  in  1999.  lico- 
nomic  activity  also  is  showing  some  improvement  in  South 
America  as  well  as  Europe. 

Domestic  Trends 

The  value  of  U.S.  product  shipments  of  musical  instruments 
was  $1..^  billion  in  1999,  an  increase  of  I  percent  in  constant 
dollars  from  1998.  This  trend  reflected  the  contmued  economic 
expansion  in  the  United  States  during  that  year.  The  year  1999 
represented  the  ninth  year  of  growth  in  this  ect)nomic  cycle. 
While  this  economic  cycle  has  continued  for  a  record  length  of 
tmie.  consumer  confidence,  employment,  and  the  stock  market 
were  all  strong  during  that  year.  These  were  factors  in  con- 
sumers" continued  willingness  to  spend  (see  Table  4()-.S). 

Major  categories  of  musical  instruments  included  in  SIC 
3931  and  their  1997  product  shipments  as  a  percentage  of  total 
product  shipments  are  as  follows:  pianos.  14.7  percent;  organs. 
7.0  percent;  electronic  musical  instruments  and  synthesizers. 
8.7  percent;  others,  such  as  woodwind,  brass  wind,  string 
instruments,  and  percussion.  39.1  percent;  and  acces.sories  and 
parts.,  1 6.2  percent. 

ITC  Study  of  Piano  Industry 

In  May  1999.  the  U.S.  International  Trade  Commission  (ITC) 
released  a  study  of  the  U.S.  piano  indu.stry.  The  study,  titled 
Pianos:  Econoniic  ami  Competitive  Conditions  Aff'eeting  the 
U.S.  Industiy.  was  instituted  at  the  request  of  the  House  Ways 
and  Means  Committee.  It  investigated  the  current  conditions 
affecting  the  domestic  piano  industry  and  included  an  overview 
of  the  global  market;  a  profile  of  the  LI.S.  piano  industry;  pro- 
files of  leading  manufacturers  in  Japan.  South  Korea.  China, 
and  Indonesia;  and  a  comparison  of  the  competiti\e  strengths 
and  weaknes.ses  of  U.S.  and  foreign  producers. 

The  study  found  that  of  the  approximately  4()0,0()()  vertical 
pianos  and  60,000  grand  pianos  that  were  sold  globally  in  1997, 
South  Korea.  China,  the  United  States,  and  Japan  were  the 
major  markets  for  vertical  pianos  while  the  United  States  and 
Japan  were  the  major  markets  for  grand  pianos.  Imports,  by 
quantity,  supplied  46  percent  of  U.S.  consumption  of  vertical 
pianos  in  the  first  9  months  of  1998,  up  from  a  3.'>  percent  mar- 
ket share  in  the  same  period  in  1997.  Imports  accounted  for 
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TABLE  40-5:    Musical  Instruments  (SIC  3931)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000^ 

97-98 

98-99 

99-00 

96-00" 

Industry  Data 

Value  of  shipments 

982 

1 ,037 

1 ,062 

1,144 

1 , 1 73 

1 ,220 

1  OQQ 
1  ,ZOO 

1  T9c; 

1 ,  J^D 

1  TAR 

D.D 

J.U 

3.9 

Value  of  shipments  (1992$) 

982 

990 

976 

998 

986 

995 

1,025 

1,035 

1,045 

3.0 

1,0 

1.0 

1.5 

Total  employment  (thousands) 

12.2 

12.5 

12.3 

12.8 

12.9 

13.1 

13.5 

13.5 

3.1 

0.0 

Production  workers  (thousands) 

9.4 

9.7 

9.8 

10.4 

10.3 

10.4 

10.7 

10.8 

2.9 

0.9 

Average  hourly  earnings  ($) 

9.87 

10.14 

9.63 

10.61 

10.59 

10.70 

11.05 

11.82 

3.3 

7.0 

Capital  expenditures 

13.8 

17.1 

11.4 

23.7 

15.3 

Product  Data 

Value  of  shipments- 

902 

965 

977 

1,167 

1,182 

1,230 

1,298 

1,335 

1,375 

5.5 

2.9 

3.0 

3.9 

Value  of  shipments  (1992$) 

902 

922 

898 

1,018 

993 

1.003 

1,033 

1,043 

1,053 

3.0 

1.0 

1.0 

1.5 

Trade  Data 

Value  of  Imports 

666 

711 

751 

880 

855 

905 

1,052 

1,030 

1,100 

16.2 

-2.1 

6.8 

6.5 

Value  of  exports 

327 

340 

370 

397 

413 

411 

377 

340 

390 

-8.3 

-9.8 

14.7 

-1.4 

'  Estimate  except  exports  and  imports. 
'  Estimate. 
^  Forecast. 

'  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source;  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


most  of  the  market  lor  grand  pianos  in  I9^)S.  Im[x>rts  oT  vertical 
and  grand  pianos  from  Japan.  South  Korea.  China,  and  Indone- 
sia accounted  lor  9.^  percent,  by  quantity,  ol  total  L'.S.  imports 
of  pianos  in  1998.  U..S.  producers  are  major  importers,  buying 
foreign-produced  pianos  to  complement  their  product  lines. 

Growth  of  Chinese  production  and  exports  in  the  I99()s  was 
notable  from  both  independent  Chinese  producers  and  opera- 
tions established  in  China  by  other  Asian  producers.  In  the  first 
9  months  of  1998.  the  quantity  of  U.S.  vertical  pianos  imported 
from  China  more  than  tripled  compared  with  the  same  period  in 
1 997.  increasing  China's  share  of  II. S.  consimiption  from  6  per- 
cent to  i  6  percent. 

U.S.  piano  producers  faced  numerous  competitive  disadvan- 
tages in  the  period  1994-1998:  Japanese  and  Korean  producers" 
operations  in  Asia  were  more  automated  than  operations  in  the 
United  States;  Asian  producers,  with  the  exception  of  Japan,  have 
considerably  lower  labor  costs  than  do  U.S.  producers;  the  east 
Asian  financial  crisis  drastically  curtailed  piano  sales  in  the  home 
and  regional  markets  of  principal  Asian  piano  manufacturers,  and 
it  appeared  that  pianos  were  redirected  from  these  markets  to  the 
U.S.  market;  and  the  currencies  of  three  of  the  four  principal 
Asian  competitors  depreciated  significantly  in  real  terms  against 
the  dollar  during  that  period.  U.S.  producers,  however,  have  the 
following  advantages:  close  proximity  to  wood  resources,  a  more 
experienced  labor  force  in  making  furniture-style  pianos,  and 
lower  transportation  costs  when  selling  in  the  U.S.  market. 


Electronic  Commerce 

Several  of  the  major  manufacturers  of  musical  instruments 
have  established  corporate  Web  sites  on  the  internet  to  promote 
their  products.  As  might  be  expected,  their  sites  vary  widely  in 
content.  They  generally  all  have  some  basic  information  about 


their  products  and  dealers.  Many  provide  additional  informa- 
tion, such  as  corporate  history,  production  processes,  clinics 
and  product  demonstrations  at  dealers,  music  festivals,  promo- 
tions such  as  contests,  and  posters.  Others  include  corporate 
press  releases,  newsletters,  detailed  product  literature,  product 
specifications,  and  warranty  information.  Some  have  details 
about  employment  opportunities  and  even  the  sounds  of  vari- 
ous instruments.  While  manufacturers  generally  do  not  sell 
their  instruments  directly  to  consumers  on  the  internet,  to  pro- 
tect their  dealer  networks,  some  have  promotional  items  for 
sale,  such  as  clothing,  mugs,  and  key  chains  with  corporate 
logos.  Some  craftsworkers,  retailers,  importers,  and  mail  order 
houses  have  begun  to  use  the  internet  for  direct  sales  of  musi- 
cal instruments,  both  new  and  used.  Many  of  those  Web  sites 
list  prices  for  several  instrument  brands.  For  some  brands,  pur- 
chasers must  contact  the  vendor  for  a  price  quote. 

When  properly  utilized,  the  internet  provides  the  public  with 
substantial  inft)i"mation  about  a  manufacturer's  or  other  vendor's 
products  at  a  relatively  low  cost.  Smaller  manufacturers  with  lim- 
ited promotion  budgets  may  find  the  results  of  a  well-designed 
internet  site  particularly  rewarding.  Increased  use  of  the  internet 
to  sell  certain  musical  instruments  directly  to  the  public  probably 
will  place  increased  price  pressure  on  traditional  fixed-site  retail- 
ers of  those  types  of  instruments.  Comparison  shopping  will  be 
encouraged  by  the  internet  because  of  the  ease  of  obtaining  price 
information.  Smaller  manufacturers  and  importers  without  exten- 
sive dealer  networks  to  protect  may  increasingly  try  to  u.se  the 
internet  to  market  their  products  directly  to  consumers. 
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Industry  Growth  for  the  Next  1  and  5  Years 

U.S.  shipments  of  musical  instruments  are  expected  to  increase  at 
a  1  percent  growth  rate  in  the  year  2000  in  constant  dollars;  this  j    . , 
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TABLE  40-6:    U.S.  Trade  Patterns  in  Musical  Instruments'  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Hegions'' 

Value^ 

Share,  % 

Regions' 

Value' 

Share,  % 

NAFTA 

59 

16 

NAFTA 

7Q 

8 

Latin  America 

33 

9 

Latin  America 

2 

0 

Western  Europe 

148 

39 

Western  Europe 

153 

15 

Japan/Chinese  Economic  Area 

105 

28 

Japan/Chinese  Economic  Area 

552 

52 

Other  Asia 

12 

3 

Other  Asia 

244 

23 

Rest  of  world 

22 

6 

Rest  of  world 

23 

2 

VVorIa 

377 

100 

World 

1,052 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

90 

24 

Japan 

33 

United  Kingdom 

44 

12 

South  Korea 

153 

15 

Canada 

41 

11 

Taiwan 

101 

10 

Germany 

35 

9 

China 

101 

10 

Mexico 

18 

5 

Germany 

58 

6 

SIC  3931. 

For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 

■  ource:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


IS  the  same  as  the  estimated  rate  of  growth  for  1999.  Both  imports 
and  exports  are  also  expected  to  increase  in  the  year  2000,  revers- 
ing their  declines  in  1999.  Imports  are  expected  to  increase  7  per- 
cent, while  exports  are  expected  to  increase  13  percent. 

During  the  5-year  period  2000  to  2004,  constant  dollar  ship- 
ments of  musical  instruments  are  expected  to  increase  1  percent 
annually.  After  the  sustained  economic  growth  of  the  1990s,  a 
period  of  slow  growth  is  more  likely  than  a  period  of  robust 
rowth  over  the  next  few  years.  As  the  economy  continued  its 
expansion  in  1999,  many  econoinic  measures,  such  as  con- 
sumer confidence,  consumer  debt,  employment,  and  the  stock 
market,  reached  Relatively  high  levels.  It  is  becoming  increas- 
ingly more  difficult  for  the  economy  to  continue  its  growth 
indefinitely  from  this  high  point. 

Changing  demographics  will  have  only  a  slightly  positive 
effect  on  sales  of  musical  instruments  during  this  period.  The 
lotal  number  of  children  age  3  to  1 7  is  expected  to  increase  only 
2  percent  during  those  3  years.  The  number  of  younger  children, 
age  3  to  13,  is  expected  to  decline  5  percent.  This  is  the  age 
group  most  favorable  for  piano  sales.  This  group's  decline  will 
he  more  than  offset  by  the  14-  to  17-year  age  group,  which  is 
expected  to  increase  7.3  percent,  although  data  are  not  available 
Id  allow  extrapolation  on  the  effect  on  musical  instrument  sales. 

I  Global  Market  Prospects 

U.S.  exports  of  musical  instruments,  which  peaked  in  1996. 
(fell  an  estimated  10  percent  to  $340  million  in  1999.  The 
industry  was  adversely  affected  by  the  strong  dollar  and  weak 
economies  in  several  of  its  key  foreign  markets  in  1999.  For 
iiexample,  the  economies  of  .several  Asian  countries  were  still 
"depressed  to  varying  degrees  after  the  Asian  currency  devalua- 
itions  of  1997.  Similarly,  the  economies  of  several  South  Amer- 

II  lean  countries  were  adversely  affected  by  the  devaluation  ot  the 


Brazilian  peso  early  in  1999.  Demand  for  consumer  goods 
such  as  musical  instruments  declined  in  Brazil  and  its  neigh- 
bors during  that  year.  In  addition,  Brazilian  manufacturers 
became  more  competitive  and  captured  greater  market  share  in 
South  American  markets  as  their  export  prices  declined  after 
the  devaluation.  In  Europe,  the  value  of  the  Euro  also  declined 
after  its  introduction  at  the  beginning  of  1999,  making  U.S. 
manufacturers  less  competitive  in  that  market. 

Japan  is  the  largest  foreign  market  for  U.S.  goods,  accounting 
for  approximately  23  percent  of  U.S.  exports  of  musical  instru- 
ments in  1999.  Japan's  share  of  U.S.  exports  has  remained  steady 
over  the  past  3  years  as  demand  for  musical  instruments  has  con- 
tinued to  be  strong  in  spite  of  its  economy  being  stagnant  during 
those  years.  Other  major  export  markets  are  the  United  Kingdom. 
Canada,  Germany,  and  Mexico.  Those  five  countries  accounted 
for  approximately  60  percent  of  U.S.  exports  of  musical  instru- 
ments in  1999.  (see  Table  40-6). 

U.S.  imports  of  musical  instruments  declined  about  2  percent 
to  $1  billion  in  1999.  The  major  suppliers  were  Japan.  South 
Korea.  Taiwan.  China,  and  Germany,  which  together  accounted 
for  about  72  percent  of  imports.  Japan  accounted  for  a  third  of 
total  imports  in  1999  In  the  early  1990s,  it  had  accounted  for 
nearly  half  of  total  imports.  China  and  Indonesia  are  among  the 
countries  substantially  increasing  their  market  shares  in  recent 
years.  Both  gained  market  share  in  1999  as  their  shipments  to 
the  United  States  increased  by  an  estimated  33  percent  and  13 
percent,  respectively.  Both  countries  continue  to  gain  market 
share  owing  in  large  measure  to  their  low  labor  costs.  Pianos, 
guitars,  and  electric  keyboard  instruments  are  important  cate- 
gories for  both  Chine.se  and  Indonesian  exporters. 

John  M.  Harris,  Office  of  Consumer  Goods,  U.S.  Department  of 
Commerce.  (202)  482-1 178,  john_harris@ita.doc.gov.  August 
1999. 


Other  Consumer  Durables  40-7 


■  REFERENCES 


Musical  Instruments 


Call  the  Bureau  of  the  Census  at  (301)  763-4100  for  informa- 
tion about  how  to  order  Census  documents. 

Jewelry 

American  Jewelry  Manufacturer,  Manufacturing  Jewelers  and  Suppli- 
ers of  America,  Inc.,  1  State  Street,  Providence,  RI  02908-5035. 
(401 )  274-3840,  http://mjsa.polygon.net/ajm. 

Ci'siunie  Jewelry  and  Novelty  Manufacturing.  1997  Economic  Census, 
EC97M-3399i4  EC97M-3399D.  Bureau  of  the  Census.  U.S. 
Department  of  Commerce.  Washington,  DC  20233. 

Jeweler's  Circular-Keystone.  Cahners  Business  Information.  201  King 
of  Prussia,  Radnor.  PA  19089.  (610)  964-4486.  http://ww\v. 
jck.group.net. 

Jewelry  (Except  Costume)  Manufacturin,ii.  1997  Economic  Census, 
EC97M-33991 1  EC971VI-3399A.  Bureau  of  the  Census.  U.S. 
Department  of  Commerce,  Washington,  DC  20233. 

Jewelry.  .Silverware,  cuul  FUitcd  Ware.  1992  Census  o'i  Manufactures. 
MC92-1-39A,  Bureau  of  the  Census,  U.S.  Departmenl  of  Com- 
merce, Washington,  DC  20233. 

Modern  Jewelers  Natiimal.  Cygnus  Publishing  Inc..  Broad  Hollow 
Road.  Suite  21,  Melville.  NY  1  1747.  (516)  845-2700. 

National  Jeweler.  Miller  Freeman,  Inc..  1  Penn  Plaza,  New  York.  NY 
101  19.  (212)  279-1300.  http7/www.national-jewelercom. 

IWd  Annual  Survex  of  Manufactures.  Bureau  of  the  Census,  U.S. 
Department  of  Commerce.  Washinglon,  DC  20233. 

Office  Suppliers.  Costume  Jewelry  cmd  Notions.  1992  Census  of  Man- 
ufactures, MC92-I-39C,  Bureau  of  the  Census,  U.S.  Departmenl  of 
Commerce.  Washington,  DC  20233. 


Call  the  Bureau  of  the  Census  at  (301 )  763-4100  for  informa- 
tion about  how  to  order  Census  documents. 

Musical  Instrument  Manufacturing,.  1997  Economic  Census,  EC97M- 

339992.  EC97M-3399N.  Bureau  of  the  Census,  U.S.  Department 

of  Commerce,  Washington,  DC  20233. 
Musical  Instruments  and  Parts,  1992  Census  of  Manufactures,  MC92- 

1-39B,  Bureau  of  the  Census,  U.S.  Department  of  Commerce. 

Washington,  DC  20233. 
Music.   Inc..   Maher  Publications,  Inc.,   102  North  Haven  Road, 

Elmhurst,  IL  60126.  (630)  941-20.^0.  E-mail:  musicincupbeat 

(s'worldnet. att.net. 
The  Music  Trades.  The  Music  Trades  Coiporation.  80  West  Street,  P.O. 

Box  432.   Englewood.   NJ  07631.   (20!)   871-1965.  E-mail: 

MUSIC@MUSICTRADES.com. 
Music  USA  1999.  National  Association  of  Music  Merchants,  5790 

Armada  Drive,  Carlsbad,  CA  92008.  (760)  438-8001.  http://www. 

namm.com/namm.  E-mail:  namm^' namm.com. 
1996  Annual  Survey  of  Manufactures.  Bureau  of  the  Census,  U.S. 

Department  of  Commerce,  Washington.  DC  20233. 
Piaiuts:  Economic  and  Competitive  C(mditions  Affectini>  the  U.S. 

Industry.  May  1999,  Investigation  No.  332-401,  Publication  3196, 

U.S.  Internalional  Trade  Commission.  Washington.  DC  20436. 

■      RELATED  CHAPTERS 

7:  Wood  Products 
16:  Microelectronics 
42:  Retailmg 


40-8    U.S.  Industry  &  Trade  Outlook  2000 


I 


I 


I 

  ■  11  ■■  wiiiiBi  n  M  imiiii  i  11  Ti^Tr*T-m*^^*^ 


WHOLESALE  DISTRIBUTION 
Economic  and  Trade  Trends 


Wholesale  Distribution  of 
Durables,  1998 
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Source;  U.S.  Department  of  Commerce.  Bureau  of  the  Census 
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Wholesale  Distribution  of 
Nondurables,  1998 
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Sales  Size  of  Wholesaler- 
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(percent) 
70 


60 


.  of  tol."i(  firms 


"...  of  to!.3l  sale 


Less  than 
$1  million 


$1  million  to  $10  million  to  $25  million 
S9.9  million     $24.9  million        or  more 


Source:  1992  Census  of  Wholesale  Trade. 
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January  1987-May  1999 
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Wholesale  Distribution 

INDUSTRY  DEFINITION  The  wholesale  trade  industry  includes 
establishments  (places  of  business)  that  sell  products  to  retailers,  nner- 
chants,  contractors,  and/or  industrial,  institutional,  and  commercial  users 
but  do  not  sell  in  significant  amounts  to  ultimate  household  consumers.  The 
industry  includes  companies  that  distribute  both  durable  goods  (SIC  50)  and 
nondurable  goods  (SIC  51).  Durable  goods  are  principally  items  that  can  be 
used  repeatedly  because  they  are  not  consumed  (or  are  consumed  very 
slowly)  as  they  are  used.  Examples  include  furniture  (SIC  5021 ),  office  equip- 
ment (SIC  5044),  plumbing  and  heating  equipment  and  supplies  (SIC  5074), 
and  industrial  supplies  (SIC  5085).  Nondurable  goods  are  principally  items 
that  are  consumed  as  they  are  used,  such  as  printing  and  writing  paper  (SIC 
5111),  groceries  (SIC  5141 ),  chemicals  (SIC  5169),  and  books  and  periodicals 
(SIC  5192).  The  implementation  of  the  North  American  Industry  Classifica- 
tion System  (NAICS)  will  replace  SIC  50  and  51  with  NAICS  421  and  422, 
respectively. 


OVERVIEW 

 I*  

Three  types  of  operations  can  perform  the  functions  of  whole- 
sale trade:  wholesaler-distributors,  manufacturers"  sales 
branches  and  offices,  and  agents,  brokers,  and  commission 
agents.  Wholesaler-distributors  are  independently  owned  and 
operated  firms  that  buy  and  sell  products  to  which  they  have 
taken  ownership.  Generally,  wholesaler-distributors  operate 
one  or  more  warehouses  in  which  they  receive  and  inventory 
goods  for  later  reshipping.  Manufacturers"  sales  branches  and 
offices  are  captive  wholesaling  operations  that  are  owned  and 
operated  by  manufacturers.  Agents,  brokers,  and  commission 
agents  buy  or  sell  products  for  a  commission  or  fee  but  do  not 
take  ownership  of  those  products.  Certain  customers,  particu- 
larly larger  multiestablishment  retail  firms,  can  and  sometimes 
do  perform  the  functions  of  wholesale  distribution.  However, 
limited  comparative  data  exist  about  the  overall  magnitude  or 
importance  of  those  activities. 

This  chapter  uses  the  general  term  "wholesaler-distributor."" 
;  The  U.S.  Census  Bureau  refers  to  wholesaler-distributors  as 
"merchant  wholesalers,""  a  term  that  does  not  reflect  the  true 
range  of  companies  represented  in  its  data.  Typically,  the  term 
"wholesaler"  refers  to  a  company  that  resells  products  to 


another  intermediary,  while  the  term  "distributor""  refers  to  a 
company  that  resells  a  product  to  the  customer  that  will  use  that 
product.  Thus,  a  pharmaceutical  wholesaler  resells  prescription 
drugs  to  a  retail  pharmacy,  which  then  resells  the  product  to  a 
household  consumer.  An  industrial  maintenance,  repair,  and 
operations  (MRO)  distributor  sells  products  such  as  cutting 
tools  to  an  industrial  customer  that  may  use  the  tools  in  its  man- 
ufacturing facilities.  However,  terminology  varies  from  indus- 
try to  industry.  For  example,  distributors  of  printing  paper  are 
called  "'merchants""  and  distributors  of  automoti\e  aftermarket 
products  are  called  "jobbers."" 

Total  wholesale  trade  sales  in  1998  were  approximate!)'  S4.3 
trillion,  of  which  $2.5  trillion  was  booked  by  wholesaler- 
distributors.  As  a  result,  wholesaler-distributors  are  the  largest  and 
most  important  of  the  three  groups  in  wholesale  trade.  Wholesaler- 
distributors"  sales  have  been  growing  faster  than  has  the  o\erall 
economy  during  the  recent  economic  expansion.  According  to  pre- 
Iiminai7  data  from  the  1997  Economic  Census,  wholesaler- 
distributors  accounted  for  59  percent  of  wholesale  sales  volume 
versus  57  percent  in  1992.  Wholesaler-distnbutors"  share  of  whole- 
sale trade  has  been  increasing  steadily  from  48  percent  in  1958. 

There  were  341,376  wholesale  distribution  firms  operating 
414,836  establishments  at  some  point  in  1992.  Only  301.167  of 
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those  firms  were  operating  during  the  entire  Economic  Census 
year,  hi  1997,  prehminary  estimates  indicate  440,21 1  establish- 
ments, an  increase  of  29  percent.  Note  that  the  1997  Census 
data  show  375,155  wholesale  establishments  under  the  new 
North  American  Industry  Classification  System  (NAICS),  or 
65,000  fewer  than  the  1997  figures  based  on  the  SIC  classifica- 
tion. Although  detailed  data  have  not  been  released,  this  appar- 
ent decline  probably  reflects  both  establishment  rationalization 
and  consolidation  by  individual  companies  and  reclassification 
of  establishments  from  wholesale  to  retail  in  certain  industries, 
such  as  office  supplies  and  computer  equipment. 

The  majority  of  wholesaler-distributors  are  very  small  com- 
panies that  operate  in  a  single  location  (establishment).  Ninety- 
two  percent  of  wholesaler-distributors  had  annual  sales  of  less 
than  $10  million  in  1992,  the  most  recent  year  for  which  com- 
plete data  are  available.  These  companies  represented  25  per- 
cent of  total  wholesaler-distributor  sales,  hi  contrast,  the  largest 
group  of  wholesaler-distributors  (companies  with  sales  greater 
than  $250  million)  represented  0.2  percent  of  total  firms  but  37 
percent  of  sales  (see  Table  41-1).  It  has  been  estimated  that 
tho.se  large  firms  accounted  for  40  percent  of  sales  in  1998. 

The  size  difference  between  the  smallest  and  largest  firms 
has  been  growing  over  time.  In  1982,  wholesaler-distributors 
with  sales  less  than  $10  million  represented  a  slightly  higher 
proportion  of  total  wholesale  distribution  firms  (94  percent)  but 
a  much  greater  percentage  of  sales  (3  i  percent).  Another  impor- 
tant disparity  between  large  and  small  firms  involves  their  geo- 
graphic .scope  of  operation.  In  1992,  wholesaler-distributors 
with  sales  less  than  $10  million  operated  in  one  or  two  loca- 
tions, while  the  largest  wholesaler-distributors  (those  with  sales 
of  $250  million  or  more)  operated  at  an  average  of  29  locations. 
The  disparity  in  establishment  size  is  even  greater.  Wholesaler- 
distributors  with  total  firm  sales  above  $250  million  operated 
establishments  that  averaged  $38.5  million  in  sales,  roughly  10 
times  as  large  as  the  establishments  operated  by  firms  with  sales 
below  $10  million.  More  current  data  are  not  available  (see 
Table  41-1). 

Despite  these  trends  toward  consolidation,  traditional  mea- 
sures of  industry  concentration  are  low  relative  to  most  manu- 
facturing sectors.  The  average  four-firm  concentration  ratio 
among  wholesaler-distributors  was  1 7  percent  at  the  four-digit 
SIC  level  in  1992.  (The  four-firm  concentration  ratio  is  the  per- 


centage of  total  industry  sales  accounted  for  by  the  four  largest 
companies.)  To  some  extent,  the  low  level  of  concentration 
reflects  the  fact  that  competition  among  wholesaler-distributors 
traditionally  occurs  in  geographically  distinct  markets.  A 
wholesaler-distributor  can  dominate  one  region  of  the  country 
yet  account  for  a  very  small  proportion  of  national  .sales.  Thus, 
the  apparent  fragmentation  of  wholesale  distribution  may  not 
accurately  reflect  the  nature  of  concentration  in  any  single 
region. 

The  Value  of  Wholesale  Distribution 

Wholesale  trade  contributed  5.8  percent  of  U.S.  national 
income  in  1997.  Furthermore,  the  wholesale  distribution  indus- 
try has  consistently  accounted  for  roughly  1  in  every  20  jobs  in 
the  United  States  throughout  the  last  century.  The  wholesale 
distribution  industry  is  represented  by  the  National  As.sociation 
of  Wholesaler-Distributors  (NAW),  a  federation  of  I  12  national 
wholesale  di.stribution  line  of  trade  associations  and  45  state, 
local,  and  regional  associations.  NAW  collectively  represents 
more  than  40,000  individual  companies. 

Wholesaler-distributors  add  value  in  the  economy  by  per- 
forming multiple  activities  in  the  sales  and  marketing  of  prod- 
ucts. In  other  words,  wholesaler-distribuU)rs  are  "paid"  for 
taking  on  specific  tasks  and  functions  in  the  channel  on  behalf 
of  customers  and/or  manufacturers.  Even  if  wholesale  distribu- 
tion were  eliminated,  those  functions  would  still  exist  and 
would  have  to  be  performed.  It  has  often  been  said:  "You  can 
eliminate  the  middleman,  hut  you  can't  eliminate  the  functions 
he  performs." 

At  the  most  basic  level,  customers  want  to  purchase  small 
quantities  of  many  difierent  prt)ducts,  while  manufacturers  pro- 
duce large  quantities  of  a  few  products.  Wholesaler-distributors 
simplify  product,  payment,  and  information  Hows  between  the 
principals  to  a  transaction — a  customer  and  a  supplier — by 
bridging  the  gap  between  the  as.sortnients  of  goods  and  services 
available  from  individual  producers  and  the  assortments 
demanded  by  industrial,  retail,  institutit)nal,  and  commercial 
customers. 

Another  key  function  is  "breaking  lots."  This  function  pro- 
vides .solutions  to  the  quantity  discrepancies  mentioned  above. 
In  this  case,  the  wholesaler-distributor  takes  in  a  large  quantity 
of  product — a  "lot" — and  supplies  it  to  customers  in  smaller 
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TABLE  41-1:    Sales  Size  Distribution  of  Wholesaler-Distributors,  1992 


Sales  Size  of  Firm 

No. 
Firms 

No. 

Establistiments 

Total  Sales, 
$  millions 

Average  Number  of 
Locations  per  Firm 

Average  Firm 

Size, 
$  thousands 

Average  Location 
Size, 
$  thousands 

Less  than  $1  million 

153,657 

155,072 

61.6 

1.0 

401 

397 

$1  million  to  $9.9  million 

123,689 

143,252 

389.7 

1.2 

3,151 

2,721 

$10  million  to  $24.9  million 

15,256 

27,797 

232.2 

1.8 

15,222 

8,354 

$25  million  to  49.9  million 

4,819 

13,001 

165.5 

2.7 

34,344 

12,730 

$50  million  to  $99.9  million 

2,145 

9,331 

146.2 

4.4 

68,163 

15,669 

$100  million  to  249.9  million 

984 

8,134 

147.1 

8.3 

149.540 

18,090 

$250  million  or  more 

617 

17,619 

679.1 

28.6 

1,100,676 

38,545 

Total 

301,167 

374,206 

1,821.6 

1.2 

6,048 

4,868 

Source:  1992  Census  of  Wholesale  Trade,  Table  6.  Includes  firms  that  operated  during  the  entire  year  only. 
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i|iianiilics,  or  lots.  The  si/e  of  (he  wholesaler-distributor's  pur- 
chase satisfies  the  iiianutacturer's  need  lor  the  eUlcieiicv  and 
economies  that  are  available  when  it  nianu!actures  and  ships  ni 
siiitleiently  large  quantities.  Access  by  customers  to  smaller  lots 
(if  the  same  product  satisfies  their  need  to  receive  cjuantities  that 
iiui/e  closely  match  their  rate  of  consumption,  reduces  the  need 
lor  inventory  storage  space,  and  reduces  inventory  investment. 

Some  manufacturers  require  long  lead  limes  to  process 
orders  and  manufacture  product.  Wholesaler-distributors  keep 
goods  on  hand  that  customers  need  and  have  them  accessible 
instantly.  That  availability  very  often  makes  the  wholesaler- 
liistributor  a  backup  for  and  an  extension  of  the  customer's  own 
inventory  system.  In  breakdown  emergencies  and  when  there 
are  unplanned  repairs  or  maintenance,  distributors  are  an 
invaluable  resource  for  supplying  products  that  minimize 
downtime. 

Wholesaler-distributors  also  perform  additional  sales  and 
marketing  functions  for  manufacturers,  such  as  sales  contact, 
order  processing,  customer  support,  and  market  research  infor- 
mation. Functions  performed  for  customers  include  product 
axailability,  credit  and  finance,  customer  service,  sales  advice, 
and  technical  support.  One  reason  wholesaler-distributors  have 
I  increased  their  share  of  total  wholesale  sales  is  that  they  can 
!  perform  these  functions  more  effectively  and  efficiently  than 
can  either  manufacturers  or  customers. 

I  GLOBAL  INDUSTRY  TRENDS 


In  1992.  7.8  percent  of  wholesaler-distributor  sales  were  for 
export,  a  sharp  increase  from  6.1  percent  in  1987.  This  growth 
lepresents  a  dollar  increase  in  export  sales  by  wholesaler- 
distributors  of  $53.9  billion.  The  following  industries  had  the 
highest  proportioij  of  wholesaler-distributor  sales  for  export  in 
1992:  grain  and  field  beans  (SIC  .5153),  41%;  coal  and  other 
minerals  and  ores  (SIC  5052),  37%:  farm-product  raw  materials 
(SIC  5159),  35%;  and  transportation  equipment  and  supplies 
excluding  motor  vehicles  (SIC  5088),  31%.  Collectively,  those 
li)ur  industries  represented  6.5  percent  of  total  wholesaler- 
distributor  sales. 

The  reality  of  globally  sourced  products  appears  to  have 
arrived  for  domestic  wholesaler-distributors.  According  to  the 
1998  Facing  the  Forces  of  Change  report,  wholesaler-distributor 
panelists  indicated  that  20  percent  of  their  sales  come  from 
products  manufactured  outside  North  America.  Wholesaler- 
distributor  panelists  report  that  their  sales  of  foreign-sourced 
goods  will  grow  even  further  to  29  percent  over  the  next  five 
years.  Most  wholesaler-distributors  also  expect  that  their  suppli- 
ers will  increase  their  offshore  production. 

At  the  same  time,  domestic  wholesaler-distributors  are 
expanding  internationally,  often  by  acquiring  foreign  wholesaler- 
distributors.  According  to  the  Mergers  &  Acquisitions  Journal's 
annual  compilation  of  publicly  announced  transactions,  there 
were  86  acquisitions  of  foreign  wholesaler-distributors  by 
domestic  companies  in  1998.  up  from  9  such  cross-border 
acquisitions  in  1981.  These  figures  probably  understate  the 


magnitude  ol  the  internationali/ation  trend  because  Mergers  & 
Acquisitions  Journal  tracks  only  relatively  well  publicized 
transactions. 

For  example,  Avnet.  Inc..  one  of  the  world's  largest  distrib 
utors  of  electronic  components  and  computer  products, 
recently  announced  the  acquisition  of  Furotronics,  a  division 
ol  SF:I,  a  distributor  of  electronic  components  that  is  owned  by 
Sonepar,  a  global  electrical  distributor.  Furotronics  distributes 
electronic  components  in  10  Furopean  countries.  Avnet  also 
recently  acquired  Marshall  Industries,  the  fifth  largest  elec- 
tronics distributor  in  North  America  and  the  owner  of  16  per- 
cent of  liurotronics. 

International  expansion  by  wholesaler-distributors  meets  the 
needs  of  both  customers  and  suppliers.  Clobal  manufacturers 
and  customers  are  asking  that  their  distribution  partners  have  a 
presence  in  all  major  markets.  The  reduced  costs  of  cross-border 
shipping  and  falling  trade  barriers  also  are  encouraging  expan- 
sion. For  the  same  reasons,  foreign  wholesaler-distributors  are 
making  inroads  into  the  domestic  market.  There  were  57  acquisi- 
tions of  L'.S. -based  wholesaler-distributors  by  foreign  companies 
in  1998,  minoring  the  overseas  expansion  of  US  companies.  For 
example.  Sonepar,  which  sold  Furotronics  to  Avnet,  is  simultane- 
ously an  active  acquirer  of  electrical  distributors  in  the  United 
States.  Another  prominent  cross-border  transaction  was  the 
acquisition  of  Rental  Service  Corporation,  an  equipment  distrib- 
utor and  rental  company,  by  Atlas  Copco,  a  Swedish-based 
industrial  group. 

DOMESTIC  TRENDS 


Industry  Consolidation 

Today,  industry  consolidation  in  wholesale  distribution  is  being 
led  by  distributor  consolidators  that  use  sequential  buy-and-build 
acquisition  strategies  to  replace  a  multitude  of  small  "mom  and 
pop"  companies  with  a  national,  professionally  managed,  pub- 
licly traded  corporation.  Well-known  consolidators  include 
Arrow  Electronics  (electronic  components).  Airgas  (industrial, 
medical,  and  specialty  ga.ses),  Bergen  Brunswig  (pharmaceuti- 
cals), US  Office  Products  (contract  stationers),  MSC  Industrial 
(industrial  products),  and  Hughes  Supply  (construction  supplies). 

Consolidation  in  Wholesale  Distribution:  Understanding 
Industry  Change,  a  report  published  by  the  Distribution 
Research  &  Education  Foundation  (DREF)  of  NAW.  found  sig- 
nificant con.solidation  between  1985  and  1995  in  42  of  the  54 
wholesale  distribution  industries  inrluded  in  the  study.  In  14  of 
those  42  induslnes.  the  number  of  wholesaler-distributors 
declined  more  than  40  percent.  According  to  Merger  &  Acqui- 
sition Journal's  annual  survey,  wholesale  distribution  is  now 
the  second  most  active  industry  in  the  United  States  for  merger 
and  acquisition  activity.  (Note  that  Census  data  have  not  docu- 
mented a  pronounced  decline  in  the  number  of  wholesaler- 
distributors.  This  discrepancy  exists  partly  because  SIC  codes 
aggregate  fimis  more  than  conventional  industry  definitions  do 
and  partly  because  industry  participants  underesdmate  the 
number  of  very  small  wholesaler-distributors. ) 
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The  strategy  used  by  consolidators  involves  building  a 
national  network,  leveraging  buying  power  with  suppliers,  and 
reinvesting  profits  to  meet  the  emerging  requirements  of  larger 
customers  and  suppliers.  With  their  size  comes  the  fmancial 
clout  to  make  operatmg  decisions  about  product  assortment  and 
geographic  territories  independently  of  their  suppliers,  the  man- 
ufacturers. For  instance,  geographic  expansion  by  distributors 
has  forced  many  manufacturers  to  change  territory  exclusivity 
agreements  and  has  reduced  manufacturers'  ability  to  enforce 
limits  on  carrying  competing  product  lines. 

Consolidation  among  downstream  customers  has  been  an 
important  trigger  for  consolidation  in  the  distribution  channel. 
Customer  consolidation  can  occur  in  a  number  of  ways: 
through  the  emergence  of  a  few  dominant  customers,  through 
the  exit  of  small  companies  that  form  the  traditional  distribution 
customer  base,  and  when  customer  organizations  band  together 
into  cooperative  purchasing  groups.  This  creates  the  necessary 
conditions  for  distributor  consolidation  by  providing  incentives 
to  grow  geographically  and  exploit  the  benefits  of  operating  in 
multiple  regions. 

Large  national  manufacturers,  multiunit  retailers,  and 
national  purchasing  groups  often  welcome  the  mix  of  broad 
geographic  coverage  and  wide  brand  availability,  finding  it 
more  efficient  to  deal  with  distributors  that  can  provide  access 
to  multiple  manufacturers  across  multiple  geographic  regions. 
Similarly,  industrial  purchasers  that  operate  multiple  regional 
manufacturing  facilities  but  use  local  or  regional  distributors  in 
each  area  can  present  an  opportunity  for  a  national  distributor. 
Customer  consolidation  limits  the  business  prospects  of  distrib- 
utors that  cannot  provide  the  geographic  reach  or  level  of  ser- 
vice required  by  large  customers. 

Consolidators  embark  on  growth-by-acquisition  strategies  to 
react  quickly  to  these  changes  in  customers"  purchasing  pat- 
terns. For  example,  changes  in  customers'  buying  practices 
were  the  primary  driver  of  rapid  and  intense  consolidation 
among  periodical  and  magazine  wholesalers.  Retailers  put  their 
contracts  up  for  competitive  bidding,  encouraging  wholesalers 
to  cross  previously  exclusive  geographic  boundaries.  Contract- 
winning  companies  rapidly  acquired  former  competitors  in  an 
effort  to  cover  larger  tenitories  and  service  larger  accounts. 
Smaller,  regional  wholesalers  that  did  not  or  could  not  react 
were  forced  to  sell  out  or  dissolve.  As  a  result,  the  number  of 
periodical  and  magazine  wholesalers  dropped  from  nearly  182 
companies  in  1990  to  fewer  than  40  in  1999.  The  largest  three 
wholesalers  now  control  an  estimated  65  percent  of  the  national 
market.  Similar  changes  in  the  customer  base  have  driven  con- 
solidation in  industries  as  diverse  as  drug  wholesaling,  elec- 
tronic components  distribution,  and  food  distribution.  Many 
industrial  product  distributors  now  face  similar  pressures. 

Private  equity  buyout  funds  are  spurring  consolidation  activ- 
ity by  investing  in  buy-and-build  and  roll-up  strategies.  Exam- 
ples of  consolidators  and  their  fmancial  backers  include 
Industrial  Distribution  Partners  (Windpoint  Capital).  American 
Sanitary  (GTCR).  and  QDS  Partners  (Aurora  Capital).  There 
have  been  a  number  of  initial  public  offering  (IPO)  roll-ups 
("poof  companies")  that  have  simultaneously  consolidated  and 


gone  public.  US  Office  Products  is  probably  the  best  known 
example  of  this  strategy.  Many  IPO  roll-ups  have  been  unsuc- 
cessful at  integrating  the  acquired  companies  and  there  is  great 
disenchantment  with  the  "poof  company"  business  model.  This 
disenchantment  has  slowed  con.solidation  activities  in  some 
wholesale  distribution  industries. 

Nonetheless,  smaller  wholesaler-distributors  are  banding 
together  into  alliances.  Members  can  bid  for  national  or  multi- 
regional  contracts,  offering  the  same  geographic  reach  that  a 
larger,  multiestablishment  company  offers.  The  groups  also  can 
take  advantage  of  volume  purchasing  opportunities  from  sup- 
pliers. At  the  same  time,  the  alliance  members  retain  opera- 
tional autonomy,  enabling  them  to  maintain  high  levels  of 
service  for  their  local  customers.  According  to  Modern  Distri- 
bution Management,  two  of  the  largest  alliances  are  Affiliated 
Distributors,  which  has  280  members,  and  iPower  Distribution 
Group,  which  has  220  members.  Both  alliances  have  combined 
aggregate  .sales  of  more  than  $10  billion. 

Despite  pressure  for  consolidation,  the  total  number  of 
wholesaler-distributors  is  not  likely  to  decline  sharply.  The  dis- 
parity between  large  and  small  firms  shown  in  Table  41-1  will 
continue.  In  many  lines  of  business,  there  will  be  a  top  tier  of  very 
large  national  distributors  that  coexist  with  much  smaller  local 
firms.  The  continued  success  of  these  groups  may  provide  a  way 
for  smaller  companies  to  survive  as  independent  companies. 

On-Line  Consumer  Retailing 

Electronic  commerce — the  process  of  buying  and  selling  using 
the  Internet — is  fundamentally  changing  the  role  of  wholesaler- 
distributors.  Contrary  to  conventional  wisdom,  wholesaler- 
distributors  appear  to  be  benefiting  from  these  changes  in 
consumer  retail  channels. 

Currently,  Internet  retailing  is  thriving  in  areas  where  whole- 
sale distribution  is  highly  consolidated,  such  as  books,  music, 
videos,  and  pharmaceuticals.  On-line  retail  intermediaries  are 
creating  electronic  interfaces  with  end  consumers  in  place  of  a 
physical  location.  Prominent  examples  include  Amazon.com 
(books),  CD  Now  (compact  discs),  and  PlanelRx  (pharmaceuti- 
cals) (see  Chapter  42).  On-line  retailing  is  leading  to  growth  at 
the  larger  consolidated  distributors  because  those  Internet  com- 
panies have  a  "virtual,"  drop-ship  model.  They  rely  on  large 
wholesaler-distributors  for  fulfillment,  returns,  and  service.  In 
the  examples  cited  above,  this  includes  Ingram  Books  for  Ama- 
zon, Valley  Media  for  CDNow,  and  McKesson  for  PlanetRx. 

Wholesaler-distributors  also  represent  a  small  part  of  many 
traditional  (physical)  retail  channels  under  the  influence  of 
"power  retailers."  The  1995  DREF  report  Competing  for  Cus- 
tomers: How  Wholesaler-Distributors  Can  Meet  the  Competi- 
tive Challenge  describes  two  different  types  of  power  retailers: 
( I )  general  merchandise  power  retailers  that  sell  a  broad  variety 
of  product  lines,  either  discount  department  stores  such  as 
Wal-Mart  and  Kmart  or  membership  warehouse  clubs  such 
as  Price/Costco  and  Sam's  Club,  and  (2)  category-dominant 
power  retailers  that  concentrate  on  one  or  more  closely  related 
merchandise  lines.  Examples  include  Toys  R  Us  (toys).  Petco 
(pet  supplies).  Staples  (office  supplies),  and  Home  Depot, 
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( home  impnncmonl ).  Since  direct  purchases  by  relailers  are  not 
j  included  in  the  Census  ot  Wholesale  Trade,  the  aggregate  sales 
'  impact  of  these  power  retailers  is  hard  to  determine. 

Power  retailers  typically  buy  in  large  quantities  in  select 
pioduct  categories,  giving  them  a  very  prominent  position  in  the 
ciuinnel.  This  purchase  volume  has  caused  many  power  retailers 
to  adopt  a  "buy  direct"  approach.  Retailers  such  as  Wal-Mart 
have  squeezed  costs  out  ot  the  channel  by  creating  in-house  dis- 
tribution systems  in  which  wholesaler-distributors  play  a  small 
role.  Manufacturers  have  been  forced  to  respond  to  the  demands 
of  dominant  buyers,  often  at  the  expense  of  wholesaler- 
tlistributors.  In  addition,  power  retailers  have  triggered  industry 
consolidation  among  the  small  and  medium-size  retailers  that 
were  traditional  wholesale  distribution  customers. 

This  reduction  or  elimination  of  the  role  of  wholesaler- 
distributors  in  retail  channels  during  the  last  20  years  has  left 
fewer  but  larger  wholesaler-distributors  among  the  survivors. 
As  a  result,  there  are  few  wholesaler-distributors  for  the  Internet 
to  affect.  At  the  same  time,  the  hyperefficient  retail  distribution 
systems  used  by  power  retailers  are  ill  suited  for  the  "unit  of 
niie"  shipping  required  for  on-line  buying  and  shipping  to  a 
consumer's  home.  Currently,  many  power  retailers  are  partner- 
ing with  wholesaler-distributors  or  third-party  fultlllment  com- 
panies such  as  Fingerhut. 

Wholesaler-distributors  face  a  potential  future  threat  in 
regard  to  products  that  can  be  shipped  by  small-package  carri- 
lms  and  delivered  overnight  almost  anyplace  in  the  world.  For 
those  products,  large  public  warehouses  or  third-party  shipping 
iiganizations  could  perform  the  logistics  roles,  eliminating  the 
need  for  specialized  wholesaler-distributors. 

Wholesaler-distributors  are  also  highly  vulnerable  in  indus- 
tries in  which  the  product  can  be  digitized  and  transmitted  over 
the  Internet,  eliminating  the  need  for  physical  intermediation. 
For  example,  Vajley  Media,  a  wholesaler-distributor  of  music 
products,  claims  to  be  the  largest  reseller  of  compact  audio 
discs  on  the  Internet  as  a  result  of  its  relationships  with  compa- 
nies such  as  CDNow  and  Amazon.com.  However,  music  now 
can  be  distributed  "virtually"  over  the  Internet  by  using  new 
technologies  such  as  the  MP3  file  format.  Wholesaler- 
distributors  of  products  such  as  magazines  and  software  also 
face  this  threat. 

Business-to-Business  E-Commerce 

It  is  likely  that  the  Internet's  impact  will  be  greatest  in  business- 
to-business  marketing  channels  because  wholesaler-distributors 
by  definition  do  not  sell  in  significant  amounts  to  ultimate 
household  consumers. 

Electronic  commerce  offers  the  opportunity  for  customers  to 
compare  prices  and  product  availability  quickly  and  efficiently  to 
a  degree  that  was  not  possible  previously.  This  reduction  in  cus- 
tomer procurement  cost  has  the  potential  to  reduce  a  wholesaler- 
distributor's  control  over  prices  and  delivery  conditions.  In 
theory,  logistics  and  manufacturing  finns  that  specialize  in  the 
delivery  of  small-package  orders  could  eliminate  wholesale  dis- 
tribution in  many  industries.  So  far,  wholesaler-distributors  have 
not  been  replaced  by  electronic  commerce  solutions  because  it  is 


extremely  complex  to  replace  all  the  valuable  functions  per- 
formed by  wholesale  distribution  intermediaries. 

Currently,  business-to-business  electronic  commerce  Web 
sites  take  three  common  forms. 

Auction  Sites.  Auction  sites  most  often  are  operated  b\  a 
neutral  "third-party"  company  that  takes  neither  possession  nor 
ownership  of  the  product.  The  site  operates  a  bulletin  board 
arrangement  by  which  sellers,  and  on  some  sites  buyers,  can 
post  lots  for  sale  by  a  number  of  technical  specifications.  Buy- 
ers and  sellers  can  negotiate  via  the  site  or  off-line  by  traditional 
means.  These  sites  are  increasingly  common  in  industries  with 
highly  commoditized  products,  such  as  metals  (MetalSite, 
eSTEEL)  and  printing  papers  (PaperExchange.com,  The  Paper 
Site). 

To  date,  it  appears  that  auction  sites  are  benefiting  wholesaler- 
distributors.  In  the  metals  industry,  wholesaler-distributors  are 
called  "service  centers"  because  they  pnwide  a  variety  of  value- 
added,  customer-specific  processing  functions.  Since  metals  are 
highly  freight-  and  time-to-receipt-sensitive  products,  many  con- 
tracts arranged  on  auction  Web  sites  are  being  fulfilled  by  service 
centers.  In  addition,  distributors  are  using  auction  sites  as  a  way 
to  produce  larger,  more  efficient  lots  for  "make-to-order"  product 
runs  and  market  the  excess  product  on  an  on-line  site.  They  can 
identify  lower-cost  supply  sources  to  meet  unique  customer 
requirements  or  locate  emergency  supplies  when  there  are  cus- 
tomer inventory  shortages. 

Catalogers  of  Catalogs.  These  sites  host  (or  link  to)  multiple 
manufacturer  or  wholesaler-distributor  on-line  catalogs,  A 
buyer  can  search  the  catalogs  by  a  number  of  criteria  and  order 
directly  on-line.  The  Web  site  operator  then  forwards  the  order 
to  the  supplier,  which  arranges  shipment.  Examples  include 
laboratory  supplies  (Chemdex.  SciQuest)  and  industrial  MRO 
supplies  (OrderZone.com).  These  sites  pose  a  potential  threat 
because  manufacturers  can  use  the  Internet  to  gain  direct  access 
to  customers,  taking  on  important  marketing  functions  cur- 
rently being  performed  by  wholesaler-distributors. 

Cataloger  of  catalog  sites  are  expected  to  pose  a  minimal 
threat  to  the  overall  wholesale  distribution  industry.  hov\ever. 
because  many  wholesaler-distributors  are  actively  innovating  to 
remain  relevant  in  the  distribution  channel.  For  example,  Order- 
Zone. com  was  developed  by  W.W.  Grainger,  a  large  industrial 
distributor.  Grainger  has  linked  with  large  distributors  from 
complementary  product  categories  such  as  office  supplies  and 
laboratory  products  to  offer  a  broad  range  of  products. 

VWR  Scientific  Products,  a  large  distributor  of  laboratory 
supplies,  recently  entered  into  a  strategic  relationship  agree- 
ment with  Chemdex,  an  on-line  cataloger  of  catalogs.  The 
agreement  gives  Chemdex  the  right  to  offer  approximately 
350,000  VWR-distributed  products  to  its  customers.  In 
exchange,  Chemdex  receives  no  fee  for  orders  of  VWR  core 
products  from  VWR's  40  largest  customers  and  receives  a 
minimal  fee  for  orders  of  those  core  products  forwarded  to 
VWR.  The  two  companies  expect  VWR's  existing  customers 
to  use  Chemdex  to  package  together  their  VWR  and  non- 
VWR  orders,  thus  benefiting  both  companies.  In  addition. 
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VWR  and  Chemdex  are  jointly  developing  a  hosted, 
cobranded  Internet  procurement  solution  for  VWR's  existing 
and  future  customers  that  will  provide  access  to  an  even  wider 
range  of  products. 

Distributor  Web  Sites.  Many  wholesaler-distributors  are 
seeking  to  build  their  own  E-commerce  hubs  aimed  at  corporate 
purchasers.  These  Web  sites  are  essentially  on-line  storefronts 
for  an  established  company.  For  instance,  Grainger.com  allows 
W.W.  Grainger  customers  to  access  their  standard  accounts  and 
price  discounts  and  the  company  catalog  on-line. 

It  is  thought  that  these  sites  will  allow  individual  distributors 
to  reach  much  larger,  potentially  global  marketplaces  that  were 
previously  unavailable  because  of  advertising  and  servicing 
costs.  Niche  market  distributors  and  distributors  with  special- 
ized processing  skills  may  be  able  to  expand  a  previously  lim- 
ited customer  base  significantly.  Larger  wholesaler-distributors 
may  be  able  to  channel  significant  portions  of  their  overall  cus- 
tomer base  through  an  in-house  Web  site,  lowering  the  costs  of 
customer  ordering  and  gaining  greater  control  in  the  customer 
relationship. 

Integrated  Supply 

Integrated  supply,  a  more  sophisticated  type  of  customer- 
distributor  relationship,  is  changing  wholesale  distribution  in 
industrial  markets.  In  an  integrated  supply  arrangement,  a 
customer  gives  a  single  wholesaler-distributor  or  a  selected 
group  of  wholesaler-distributors  all  of  its  business  in  a  prod- 
uct category  or  categories.  In  exchange,  the  distributor  agrees 
to  provide  a  high  level  of  service  on  the  entire  product  mix  at 
set  prices.  Alternatively,  the  distributor  may  agree  to  cost- 
plus  product  pricing  in  combination  w  ilh  a  service  manage- 
ment fee. 

Unlike  supply-chain  solutions  that  are  imposed  from  above, 
such  as  the  Efficient  Consumer  Response  movement  in  the  gro- 
cery industry,  these  new  arrangements  have  sprung  up  organi- 
cally among  channel  partners  acting  in  their  own  best  interests. 
Large  customers  face  enormous  organizational  costs  for  pui- 
chasing  the  lowest-cost,  most  frequently  used  items.  These  cus- 
tomers are  essentially  looking  for  a  complete  outsourcing  of  the 
procurement  function  to  the  merchant  wholesale  distribution 
channel.  Larger  customers  are  attempting  to  minimize  their 
total  acquisition  costs  by  reducing  the  supplier  base,  shrinking 
internal  purchasing  staffs,  and  applying  supply  chain  manage- 
ment technologies  such  as  electronic  data  interchange  (EDI)  to 
reduce  inventory. 

The  wholesaler-distributor's  role  in  an  integrated  supply 
relationship  varies  widely,  ranging  from  simple  warehouse 
storeroom  management  at  the  low  end  to  becoming  the  out- 
sourced procurement  department  for  a  customer.  In  the  latter 
role,  the  integrator  is  hired  to  transform  an  entire  procurement 
process  by  managing  MRO  buying  at  individual  sites  (inven- 
tory, delivery,  and  the  transaction  process)  ^vhile  providing  the 
information  technology  (IT)  infrastructure  to  optimize  the  pur- 
chasing process  across  multiple  locations.  As  a  result,  the 
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integrated  supply  customer  forfeits  significant  management 
responsibility  for  indirect  materials  purchasing. 

Wholesaler-distributors  have  been  successful  in  offering  this 
new  type  of  service  to  customers.  Some  wholesaler-distributors 
with  leading  positions  are  Fairmont  Supply  and  Cameron  & 
Barkley.  There  are  also  two  "pure  integrators":  Bruckner  Sup- 
ply and  ISA.  These  companies  focus  their  entire  business  on 
integrated  supply  contracting.  They  do  not  have  a  traditional 
branch-based  distribution  business.  In  contrast,  wholesaler- 
di.stributors  that  provide  integrated  supply  use  their  existing 
operations  to  service  customers. 


U.S.  INDUSTRY  GROWTH  PROJECTIONS 
FOR  THE  NEXT  1  AND  5  YEARS  

In  1998,  sales  of  wholesaler-distributors  reached  $2.5  trillion,  a 
2.2  percent  increase  from  1997  (see  Table  41-2).  Sales  growth 
for  wholesaler-distributors  has  been  very  strong  in  recent  years, 
exceeding  overall  economic  growth.  The  compound  annual 
growth  rate  (CAGR)  for  durable  good  wholesale  distribution 
from  199.^  to  1998  was  6.6  percent.  The  CAGR  for  nondurable 
wholesale  distribution  during  that  period  was  4.5  percent  (see 
Table  4I-.V)  These  strong  aggregate  growth  rates  indicate 
clearly  that  wholesaler-distributors  have  been  an  attractive 
channel  for  manufacturers  and  customers  during  the  ongoing 
economic  expansion. 

Unfortunately,  it  is  very  difficult  to  interpret  growth  rates 
for  the  subsectors  of  wholesale  distribution.  Total  sales 
growth  for  wholesale  distribution  can  be  broken  down  into  the 
following  four  underlying  components:  (  I  )  changes  in  the 
volume  of  pri>duct  handled,  (2)  changes  in  the  prices  of  prod- 
ucts, (3)  changes  in  revenues  from  value-added  services,  and 
(4)  changes  in  the  proportion  of  channel  volume  going 
through  wholesaler-distributors.  These  four  elements  cannot 
be  disaggregated  in  a  meaningful  and  consistent  manner 
across  lines  of  trade. 

Sales  by  wholesaler-distributors  are  forecast  to  match  or 
exceed  the  growth  rate  of  the  overall  U.S.  economy.  Growth  has 
been  forecast  to  be  steady  through  1999,  with  a  slight  weaken- 
ing by  the  end  of  2()()().  There  is  some  indication  that  1999  sales 
could  have  been  artificially  inflated  by  inventory  buildups  as  a 
result  of  concerns  about  the  year  2()()()  computer  problem.  By 
2001,  sales  by  wholesaler-distributors  are  expected  to  approach 
$2.7  trillion  (see  Table  41-.^).  According  to  the  U.S.  Department 
of  Commerce,  gross  profit  margins  have  been  remarkably 
steady  for  wholesaler-distributors  at  approximately  21  percent 
of  sales  in  each  of  the  last  10  years.  Gross  margins  as  a  percent- 
age of  sales  are  forecast  to  remain  at  approximately  the  same 
level  during  the  next  3  years. 

Many  of  the  domestic  trends  discus.sed  earlier  in  this  chapter 
support  favorable  prospects  for  wholesale  distribution. 

In  on-line  retailing  aimed  at  consumers,  electronic  com- 
merce is  a  growth  driver  because  of  the  efficiency  and  .sophisti- 
cation of  consolidated  wholesaler-distributors.  As  was  noted 


i 
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TABLE  41-2:    Wholesaler-Distributor  Sales  by  Category.  1987-1998 

billions  of  dollars) 


SIC 

1987 

1988 

1989 

1990 

1991 

1992 

1 993 

1  QQt^ 

1  yyo 

1 996 

1997 

1998 

\  Durable  Goods 

Motor  vehicles  and  parts  and  supplies 

501 

156 

167 

167 

1 74 

1  g7 

1  /  1 

1 88 

189 

193 

195 

203 

1  urnlture  and  home  furnishings 

502 

27 

30 

32 

34 

Jo 

35 

37 

41 

43 

46 

48 

1  umber  and  other  construction  materls 

503 

58 

61 

63 

64 

58 

64 

72 

7Q 

7Q 

86 

90 

92 

I'rofessional  and  commercial  equipment  and  supplies 

504 

85 

94 

no 

1 14 

124 

140 

161 

171 

203 

224 

240 

256 

Metals  and  minerals  (except  petroleum) 

505 

68 

79 

80 

78 

76 

77 

79 

89 

95 

94 

100 

96 

1  lectrical  goods 

506 

94 

102 

113 

116 

113 

115 

138 

164 

193 

195 

205 

212 

Hardware,  plumbing,  and  heating  equipment 

507 

41 

45 

49 

53 

50 

53 

55 

63 

67 

70 

74 

77 

Machinery,  equipment,  and  supplies 

508 

118 

138 

149 

157 

146 

149 

163 

175 

191 

206 

223 

241 

Miscellaneous  durable  goods 

509 

84 

86 

89 

91 

93 

107 

112 

125 

138 

135 

139 

135 

Total 

50 

731 

802 

852 

881 

860 

909 

990 

1,091 

1,196 

1,246 

1,312 

1,360 

Nondurable  goods 

Paper  and  paper  products 

51 1 

41 

47 

51 

52 

52 

55 

DO 

oU 

ou 

84 

90 

Drugs,  drug  proprietaries,  and  druggists'  sundries 

512 

34 

40 

45 

52 

60 

67 

D  J 

/D 

94 

107 

1 24 

Apparel,  piece  goods,  and  notions 

513 

47 

53 

61 

65 

64 

68 

70 

72 

70 

75 

85 

86 

Groceries  and  related  products 

514 

223 

236 

259 

273 

277 

279 

288 

293 

312 

320 

332 

347 

Farm  product  raw  materials 

515 

102 

124 

120 

108 

105 

106 

98 

99 

120 

138 

125 

108 

ii>micals  and  allied  products 

516 

26 

34 

33 

36 

37 

39 

40 

43 

50 

53 

55 

55 

iroleum  and  petroleum  products 

517 

125 

122 

136 

149 

140 

143 

132 

130 

131 

149 

145 

121 

IT,  wine,  and  distilled  alcoholic  beverages 

518 

42 

43 

45 

49 

52 

50 

51 

52 

53 

56 

58 

62 

,cellaneous  nondurable  goods 

519 

105 

113 

123 

131 

133 

133 

138 

143 

1G0 

173 

175 

183 

Total 

51 

745 

812 

874 

913 

920 

941 

944 

975 

1,058 

1,138 

1,168 

1,175 

Grand  total 

1,476 

1,614 

1,725 

1,794 

1,780 

1,850 

1,935 

2,067 

2,255 

2,384 

2,480 

2,535 

"iirce:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


ibove,  consolidation  has  liansloiiiK'tl  liagnicnted  wholesale 
.lisiiibution  industries  with  many  small  local  companies  int*) 

liannels  with  larger,  prolessionally  managed  corporations  thai 
locus  on  retiun  on  investment  and  shareholder  value.  Thus. 

liolesale  distribution  channels  provide  an  infrastructure  tor 

\  irtual""  companies.  In  a  very  real  sense,  wholesalei- 
tributors  are  "making  the  Web  happen."  Although  power 
i  jlailers  pt)se  an  ongoing  competitive  threat  to  wholesaler- 
distributors,  thertfare  tew  consumer  products  tor  which  imple- 
inentation  of  the  power  retailer  concept  has  not  already  been 
attempted.  Power  retailers  now  face  a  competitive  thieal  from 
on-line  intermediaries. 

In  contrast,  on-line  intermediaries  arc  evpected  to  dramati- 
cally alter  the  specific  channel  functions  pertormed  by 
wholesaler-distributors    in    business-lo-business  channels. 


However,  the  Internet  will  revolutioni/c  business  procurement 
only  to  the  extent  that  it  can  eliminate  the  time  wasters  and 
costs  of  procurement,  not  simply  by  reverting  to  a  price-driven 
mentality.  lUisiness  customers  still  value  suppliers  that  can 
lower  a  customer's  total  cost  of  acquiring  products.  In  many 
(but  not  all)  industries,  wholcsaler-disiribulors  ha\e  excelled 
at  lowering  their  customers"  total  cosi  ol  procurement  and 
delivery  thnnigh  consolidation  and  the  apjilication  of  IT.  In 
contrast,  many  on-line  auction  sites  focus  on  the  lowest  price 
instead  of  the  lowest  total  procurement  cost.  For  example, 
large  industrial  buyers  have  begun  to  experiment  with  dynam- 
ically priced  open  sourcing  over  the  Internet,  using  companies 
such  as  FreeMarkets  Inc..  a  Pittsburgh-based  company  that 
manages  Internet-based  auctions  for  clients  such  as  Caterpil- 
lar, United  Technologies,  and  General  Motors. 


TABLE  41-3:    Wholesale  Distribution  (SIC  50,  51)  Trends  and  Forecasts 

(billions  of  dollars) 

Percent  Change 

1993         1994         1995         1996         1997         1998        1999'        2000"        2001-        98-99        99-00        00-01  93-98' 

Industry  sales 

Durable  goods  990        1,091  1,196 

Nondurable  goods  944  975  1,058 

Total  1,935        2,067  2,255 


1,246  1,312  1,360  1,416  1,447 
1,138        1,168        1,175        1,206  1,221 

2,384         2,480        2,535        2,621  2,668 


1,513  4.1  2.2  4.6  6.6 

1,255  2.6  1.3  2.8  4.5 

2,769  3.4  1.8  3.8  5.6 


'  Estimate. 
^  Forecast. 

^  Compound  annual  growth  rate. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census:  author's  analysis. 
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Continued  consolidation  of  the  purchasing  function  by 
industrial  customers  will  fuel  a  need  for  integrated  supply 
contracts.  Frank  Lynn  &  Associates,  an  international  consult- 
ing firm,  estimates  that  the  integrated  supply  market  will 
exceed  $11  billion  by  the  year  2000  versus  a  $700  million 
market  in  1994.  During  the  next  .5  years,  wholesaler- 
distributors'  strategies  to  service  integrated  supply  contracts 
will  lead  to  a  blurring  of  traditional  industry  definitions.  A  few 
very  large  multicategory  wholesaler-distributors  will  emerge 
to  service  the  needs  of  larger  customers.  The  integrated  supply 
trend  also  will  increase  the  proportion  of  wholesale  sales  that 
are  made  through  wholesaler-distributors  because  manufac- 
turers will  be  unable  to  fully  service  the  multicategory  needs 
of  industrial  customers. 

The  inventory-sales  ratio  measures  the  monthly  turnover  ot 
inventories  at  current  sales  rales.  From  1991  through  1995.  the 
ratio  averaged  1  ..^  1 ,  indicating  that  wholesaler-distributors  held 
inventory  that  would  be  used  up  in  roughly  6  weeks  if  invento- 
ries were  not  replenished.  Tiie  ratio  began  trending  downward 
in  late  199.5.  reaching  a  low  of  1 .22  in  February  1997.  However, 
the  inventory-sales  ratio  then  increased  to  its  previous  level, 
standing  at  1.30  in  May  1999.  The  ratio  for  wholesaler- 
distributors  is  forecast  to  decline  slightly  throughout  2000. 
driven  by  increased  supply  chain  efficiencies  anu)ng  larger 
wholesaler-distributors,  the  use  of  electronic  commerce  by  all 
participants  in  the  supply  chain,  and  the  drawdown  of  year  2000 
stockpiles.  These  figures  represent  a  mix  of  durable  and  non- 
durable goods.  The  inventory-sales  ratio  for  nondurable  whole- 
sale distribution  was  to  0.99  at  the  end  of  1998,  while  the  ratio 
for  durable  goods  was  1 .64. 

GLOBAL  MARKET  PROSPECTS 


The  importance  ol  wholesaler-distributors  in  international  trade 
will  grow  substantially  in  the  next  .5  years,  in  certain  industries, 
wholesale  distribution  is  globalizing,  creating  a  lop  tier  of 
wholesaler-distributors  that  compete  across  multiple  countries. 
Export  activity  is  expected  to  continue  to  expand,  and  the  non- 
domestic  operations  of  wholesaler-distributors  will  grow  in 
impt)rtance.  By  2002,  more  than  10  percent  of  wholesaler- 
distributor  .sales  will  be  for  export. 

Large,  sophisticated,  and  well-funded  wholesaler-distrib- 
utors will  continue  to  expand  internationally.  As  suppliers  move 
overseas  to  take  advantage  o\'  advantageous  labor  rates,  they 
cannot  always  tlnd  reliable  distribution  and  logistics  support. 
Wholesaler-distributors  have  the  opportunity  to  follow  their 
suppliers  into  global  markets.  Furthermore,  globalizing  manu- 
facturers are  beginning  to  require  that  their  original  equipment 
manufacturer  (OEM)  suppliers  have  a  presence  in  all  major 
markets.  In  the  most  recent  Facing  the  Forces  of  Chaise  study, 
wholesaler-distributors  indicated  that  about  half  their  suppliers 
have  ventured  beyond  the  borders  of  North  America  to  sell 
product  overseas  and  anticipate  that  that  number  will  increa.se 
to  about  two-thirds  by  the  year  2003. 


There  are  also  substantial  international  growth  opportunities 
in  countries  with  unsophisticated  distribution  infra.structures.  1 1 
During  the  next  10  years,  domestic  wholesaler-distributors  are  , 
expected  to  leverage  their  superior  operating  procedures,  access 
to  capital,  and  information  technology  systems  to  become  mar-  I 
ket  leaders  in  those  countries. 

Despite  these  growth  trends,  the  vast  majority  of  domestic 
wholesaler-distributors  will  consider  international  expansion  as  i 
being  rightfully  outside  the  scope  of  their  current  business  ( : 
strategies.  As  Table  41-1  demonstrates,  the  vast  majority  of 
wholesaler-distributors  operate  at  a  single  geographic  location  '  I 
today.  For  these  companies,  growth  within  the  United  States  i 
still  represents  a  first  step  before  venturing  abroad.  While  prod- 
ucts or  brands  often  can  be  standardized  across  countries  (Dis- 
ney, Coca-Cola,  and  Microsoft),  distribution  channels  are  | 
substantially  more  complex.  This  makes  it  very  difficult  for  j 
suppliers,  customers,  and  wholesaler-distributors  to  pursue  a  i 
truly  global  supply-chain  strategy.  The  few  successful  examples  | 
come  from  industries  in  which  almost  all  the  participants  in  the  ; 
channel  are  global,  such  as  the  electronic  components  and  com-  i: 
puter  industries. 

Adam  J.  Fein,  President.  Pembroke  Consulting,  Inc.,  Philadel- 
phia, PA,  215-523-.57()().  http://www.PembrokeConsulting. 
com;  research  assistant:  James  .Solodar,  January  2000. 
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Retailing 

INDUSTRY  DEFINITION  Retailers  generally  sell  merchandise  pri- 
marily for  personal  or  household  consumption.  In  some  instances,  retailers 
may  further  process  goods  before  sale,  but  such  processing  is  relatively 
minor.  Building  materials  and  garden  supply  stores  (SIC  52),  automobile 
dealers  (SIC  55),  and  home  furnishings  and  equipment  stores  (SIC  57)  pri- 
marily sell  durable  goods,  which  are  expected  to  last  at  least  3  years.  General 
merchandise  stores  (SIC  53),  food  stores  (SIC  54),  gasoline  service  stations 
(SIC  55),  apparel  and  accessory  stores  (SIC  56),  and  eating  and  drinking 
places  (SIC  58)  largely  sell  nondurables.  Miscellaneous  retailers  (SIC  59), 
which  include  book,  jewelry,  drug,  liquor,  and  toy  stores  and  catalog  and 
mail-order  houses,  among  others,  sell  a  mix  of  durable  and  nondurable 
goods. 


DOMESTIC  RETAIL  TRADE  PROSPECTS 

Growth  in  retail  sales  is  expected  to  be  moderate  between  1999 
and  2000,  increasing  approximately  4.5  percent  annually  in 
nominal  terms  (see  Table  42- 1 ).  This  growth  is  slightly  less  than 
the  5.9  percent  average  annual  growth  rate  between  1992  and 
1998.  Retail  sales  are  expected  to  increase  6.0  percent  in  1999. 
slow  to  4.5  percent  in  2000,  and  register  average  annual 
increases  from  1999  to  2004  of  4.3  percent,  primarily  as  a  result 
of  a  slowdown  in  spending  on  new  homes  and  related  durable 
and  nondurable  home  furnishings  and  building  and  garden  sup- 
plies. Because  consumer  spending  accounts  for  two-thirds  ot 
the  gross  domestic  product  (GDP)  and  because  about  42  per- 
cent of  consumer  spending  takes  place  at  retail  establishments, 
it  is  expected  that  as  GDP  changes,  so  will  retail  sales. 

Changes  in  several  indicators  offer  guidance  in  determining 
trends  in  consumer  spending  and,  consequently,  retail  sales 
over  the  near  term.  These  indicators  include  consumer  confi- 
dence, unemployment,  and  housing  sales.  The  Conference 
Board's  Consumer  Confidence  Survey  measures  the  level  of 
confidence  individual  households  have  in  the  performance  of 
the  economy  over  the  next  6  months.  At  131.7,  the  consumer 
confidence  index  stood  at  its  highest  level  in  1998.  having 
increased  steadily  over  the  1992-1998  period.  Much  of  the 
recent  optimism  is  due  to  the  rising  value  of  the  stock  market, 
which  has  added  considerably  to  the  wealth  of  numerous  house- 


holds. Many  people  have  cashed  in  some  of  their  stock  gains  to 
purchase  houses,  cars,  boats,  and  other  large  items  that  have 
bolstered  retail  sales  in  recent  years.  Consumer  confidence  is 
expected  to  drop  gradually  between  1999  and  2004,  dampening 
consumers'  enthusiasm  for  spending  on  "big  ticket"  durables. 

Unemployment  has  been  unusually  low,  helping  to  fuel 
increa.ses  in  consumer  confidence.  The  unemployment  rate  has 
been  dropping  fairly  steadily  since  1992,  and  at  4.9  percent  in 

1998  it  was  the  lowest  it  had  been  in  30  years.  The  unemploy- 
ment rate  is  expected  to  decline  still  further  in  1999  and  2000  but 
then  rise  through  2004,  helping  to  dampen  consumer  confidence 
and,  consequently,  retail  sales.  As  long  as  consumers  are  not 
concerned  about  their  employment  prospects,  they  are  more 
willing  to  spend  current  and  future  income  (by  increasing  debt) 
on  items  sold  by  retailers,  but  when  those  employment  prospects 
are  less  certain,  they  put  off  spending  on  major  retail  items. 

Low  interest  rates  and  potential  down  payments  drawn  from 
stock  market  gains  can  be  expected,  at  least  in  the  short  temi.  to 
continue  to  spur  sales  of  homes,  both  new  and  existing,  as  well  as 
home  improvement  projects,  which  in  turn  will  support  retail 
sales  growth  for  home  furnishing  stores  and  building  and  garden 
supply  stores.  Mortgage  rates  are  expected  to  remain  stable  in 

1999  and  2000,  and  housing  starts  to  continue  to  increase  mod- 
estly in  1999  but  decline  slightly  from  2000  to  2004.  As  spending 
on  new  homes  declines,  retail  spending  can  be  expected  to  shift 
back  somewhat  to  purchases  of  nondurables  such  as  apparel. 
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TABLE  42-1:    Retail  Trade  (SIC  52-59)  Trends  and  Forecasts 

(millions  of  dollars  unless  otherwise  noted) 


Percent  Change 


1992 


1993 


1994 


1995 


1996 


1997 


1998 


1999' 


2000' 


96-97  97-98  98-99  99-00  96-00 


Total  retail  sales 
Total,  durable  goods 
Building  materials  and 

garden  supplies 
Automotive  dealers 
Furniture  and  home 
furnishings 
Total,  nondurable  goods 
General  merchandise 

stores 
Food  stores 
Gasoline  service 

stations 
Apparel  and  accessory 

stores 
Eating  and  drinking 

places 
GAP,  total' 
Employment  (thousands) 
Percent  of  total  nonfarm 
employment 


1,951,589  2,072,788  2,227,325  2,324,038 

703,604     776,126     873,408  925,017 

100,838     109,444     122,342  125,831 

406,935     456,332     518,492  551,330 


96,947 
1,247,985 

246,420 
377,099 

136,950 

104,212 

200,164 
519,230 
19,356 

17.8 


105,399 
1,296,662 

264,613 
384,978 

138,172 

107,176 

213,461 
552,967 
19,773 

17.9 


118,649 
1,353,917 

283,203 
398,845 

141,671 

109,862 

223,485 
593,788 
20,507 

18.0 


2,506,141  2,615,669  2,746,011 

1,020,861  1,066,087  1,138,286 

141,935     150,482  165,331 

608,781     632,885  668,658 


127,270 
1,399,021 

299,169 
409,617 

146,080 

110,429 

232,060 
622,940 
21,187 

18.1 


135,149 
1,485,280 

313,342 
415,390 

168,320 

116,101 

238,474 
656,527 
21,597 

18.1 


140,776 
1,549,582 

330,216 
425,170 

171,527 

120,575 

253,551 
685,577 
21,966 

18.0 


2,912,061  3,044,422  4.4  5.0 
1,207,117  1,261,984    4.4  6.8 


152,044 
1,607,725 

351,436 
438,212 

162,095 

126,939 

266,544 
729,178 
22,296 

17.7 


185,557  192,051  6.0 

732,047  752,269  4.0 

163,598  168,839  4.2 

1,704,944  1,782,439  4.3 


5.7 


8.0 
3.8 


381,510  389,742  5.4 

460,277  485,236  2  4  3.1 

167,932  172,970  1.9  -5.5 

135,787  140,513  3.9  5.3 

285,263  295,234  6.3  5.1 

784,073  806,062  4.4  6.4 

22,483  22,582  1.7  1.5 


6.0 

6.0 


3.6 


4.5 
4.5 


5.0 
5.4 


9.9     12.2      3.5  7.9 


9.5      2.8  5.5 


7.6  3.2  5.7 
6.0       4.5  4.7 


6.4       8.6       2.2  5.6 
5.0       5.4  4.0 


3.0  O.g 


7.0  3.5  4.9 

7.0  3.5  5.5 

7.5  2.8  5.3 

0.8  0.4  1.1 


'  Forecast. 

'  GAP  represents  stores  that  specialize  in  department  store  types  of  merchandise  (general  merchandise,  apparel,  furniture,  miscellaneous  shopping  goods). 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census;  Department  of  Labor,  Bureau  of  Labor  Statistics,  September  1999. 


More  broadly,  some  real  ehaiiges  not  only  in  demographics 
but  also  in  retailing  itself  will  alTeet  the  direction  of  retail  sales 
and  the  striictine  ot  the  industry  over  the  next  5  years.  Those 
changes  include  the  aging  of  the  '"baby  boom"  generation,  a  shill 
to  casual  clothing  in  the  workplace,  and  the  increasing  time  pres- 
sure most  consumers  feel.  As  one  of  the  largest  segments  of  the 
population  ages,  the  baby  boom  generation  (individuals  born 
between  1946  and  1964)  is  facing  new  spending  priorities.  Many 
consumers  in  this  generation  are  now  focused  on  sending  chil- 
dren to  college,  caring  for  elderly  parents,  and  planning  lor 
retirement.  In.stead  of  spending  the  disposable  income  that  is  left 
after  paying  for  daily  living  expenses  on  purchases  of  career 
clothing,  lor  example,  these  consumers  are  redirecting  their 
spending  to  home  improvement  items,  including  appliances, 
personal  computers,  and  automobiles — durable  goods  sold  by 
specialty  retailers  and  frequently  by  mass  retailers,  hi  addition, 
mass  retailers  are  benefiting  from  the  penchant  of  these  con- 
sumers to  buy  basic  apparel  items  such  as  underwear,  T-shirts, 
and  jeans  at  mass  retailers  such  as  Wal-Mart  and  Kmart  rather 
than  at  the  traditional  department  stores  where  they  used  to  pur- 
chase those  items.  This  demographic-driven  shift  in  buying  pat- 
terns is  expected  to  continue  in  the  near  term,  particularly  as  the 
increasingly  casual  dress  code  expands  its  presence  in  wc)rk- 
places.  Retail  sales  probably  will  stay  strongest  at  building  and 
garden  supply  stores,  home  furnishings  stores,  discount  depart- 
ment stores,  and  other  similar  stores. 

A  third  major  factor  affecting  retailing  is  lime:  Consumers 
have  less  and  less  of  it.  Consequently,  they  care  increasingly 
about  convenience.  Convenience  today  is  defined  as  how  long  it 
takes  a  customer  to  complete  the  shopping  experience  from  the 
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lime  he  or  she  leaves  home  until  the  time  the  purchased  goods 
are  stored.  Convenience  thus  entails  more  than  a  nearby  store 
location;  it  also  entails  customer  lamiliarity  with  a  store's  lay- 
out, how  last  the  checkout  process  is,  and  whether  the  store  can 
be  reliably  expected  to  have  the  brands  sought  by  the  customer. 
This  has  fueled  and  will  continue  to  fuel  growth  in  Internet 
retailing,  sales  of  brands,  and  greater  efforts  of  retailers  to 
locate  outlets  as  near  as  possible  to  busy  customers.  Electronic 
commerce  (E-commerce),  although  still  in  its  infancy,  caters  to 
customers  who  crave  convenience.  They  need  not  shop  only 
when  the  store  is  open  and  u.se  valuable  lime  and  energy  to  drive 
to  the  outlet  only  to  discover  that  the  store  is  out  of  stock  of  the 
items  they  seek.  Internet  retailers  ship  the  product  to  the 
doorstep.  This  trend  will  grow  significantly  in  the  future  and  is 
described  in  more  detail  below.  More  consumers  are  being 
drawn  to  purchases  of  brand  items  such  as  Gap  jeans.  Land's 
End  polo  shirts,  Dell  computers,  and  Black  and  Decker  hand 
tools  becau.se  they  know  what  they  are  getting.  They  do  not 
have  to  worry  that  they  will  waste  time  having  to  return  an  item 
becau.se  it  does  not  fit  or  does  not  perform  to  their  expectations. 
Retailers  that  i)ffer  brand  merchandise  will  continue  to  draw 
sales  from  those  which  do  not  offer  strong  national  brands. 
Finally,  convenience  also  demands  that  retailers  have  store  out- 
lets as  close  as  possible  to  their  customers.  A  customer  with  no 
time  will  not  travel  far  to  pick  up  toothpaste  or  milk:  the  store 
needs  to  be  on  the  customer's  way  to  work,  home,  or  school  and 
easily  accessible.  Thus,  for  example,  in  a  phenomenon  known 
as  backfilling,  some  cities  have  outlets  of  the  same  retail 
chain — Starbucks  or  CV.S  pharmacy,  for  example — seemingly 
on  every  other  downtown  corner. 


American  retailing  is  a  highly  compclilivo  indiislry.  Despite 
the  moderate  growth  in  retail  sales  projected  tor  the  lulure,  con- 
solidation in  the  industry  is  expected  to  continue.  However, 
such  consohdation  has  not  tempered  the  intense  competition 
iliat  is  characteristic  of  this  industry.  No  matter  how  large  they 
are.  retailers  generally  are  unable  to  rai.se  prices  to  increase 
margins,  in  large  part  because  customers  can  still  resist  such 
price  increases  because  they  continue  to  have  many  retailing 
options  including  the  Internet.  Retail  industry  analysts  continue 
to  point  out  that  the  industry  is  "overstored"  and  "overcata- 
loged"";  despite  bankruptcies  and  closures,  multiple  retail 
options  continue  to  fuel  competition. 

To  win  this  competition,  retailers  are  looking  lor  new  ways  to 
huild  customer  loyalty.  An  increasingly  popular  method  is 
locused,  individual-customer-driven  marketing  initiatives.  By 
using  infonnation  collected  about  their  customers  at  the  cash  reg- 
ister or  through  sign-in  forms  on  their  Web  sites,  for  example, 
retailers  are  targeting  their  messages,  promotions,  and  loyalty 
programs  to  individual  customers.  According  to  the  International 
Mass  Retail  Association,  approximately  46  percent  of  the  U.S. 
population  belongs  to  a  customer  loyalty  program  through  which 
retailers  are  able  to  collect  reams  of  valuable  customer  informa- 
lion.  These  programs,  which  are  particularly  strong  at  supermar- 
kets, increase  retail  profits  by  reducing  operating  expenses. 

Electronic  Commerce 

The  Internet  is  helping  retailers  collect  the  information  they 
need  to  target  their  marketing  efforts  more  directly  at  time- 
siarved  consumers  who  are  armed  with  information  about  the 
prices  and  qualities  of  the  products  offered  by  different  retail- 
ers. The  advent  of  the  Internet  and  E-commerce  is  revolutioniz- 
ing the  way  retailers  market  their  products  and  interact  with 
their  consumers  and  suppliers.  Retailers  have  flocked  to  the 
Internet  in  hopes^of  capturing  a  share  of  the  emerging  on-line 
sales.  The  products  available  through  the  Internet  have 
expanded  swiftly  from  books.  CDs,  and  computer  software  to 
almost  everything  imaginable,  including  automobiles,  gro- 
ceries, flowers,  sporting  goods,  and  apparel. 

Although  on-line  retail  sales  represented  a  small  share  of 
total  retail  sales  in  1998,  that  share  is  growing  rapidly  each  year. 
In  fact,  on-line  retail  sales  are  growing  so  rapidly  that  estimates 
of  those  sales  vary  widely.  For  example,  data  derived  from  a 
Shop.org  study  conducted  by  the  Boston  Consulting  Group  pre- 
dicts total  on-line  retail  sales  of  $34.2  billion  in  1999.  while  For- 
rester Research  estimates  on-line  sales  of  $20  billion  in  that  year. 

On-line  retailers  can  be  divided  into  two  categories:  on-line- 
iinly  and  multichannel.  On-line-only  retailers  sell  their  products 
exclusively  on  the  Internet,  while  multichannel  retailers  use  the 
internet  in  addition  to  traditional  means  such  as  "brick  and  mor- 
tar" stores,  catalogs,  and  call  centers.  On-line-only  retailers  may 
have  pioneered  E-commerce  but  do  not  dominate  the  on-line 
sales  market.  According  to  the  Shop.org  survey,  multichannel 
retailers  earned  62  percent  of  total  on-line  retail  revenues  in 
1998.  while  on-line-only  retailers  accounted  for  only  38  percent. 

As  both  types  of  on-line  retailers  continue  to  develop  their 
'non-line  business,  they  will  face  different  sets  of  challenges  and 


obstacles.  On-line-only  retailers  must  invest  si/able  amounts  ol 
cajMtal  to  accpiire  and  retain  customers.  Unlike  multichannel 
retailers,  on-line-only  retailers  are  not  easily  recognized  by 
consumers  and  generally  lack  brand  name  recognition.  The 
Shop.org  survey  revealed  that  on-line-only  retailers  must  spend 
an  average  of  ,$42  to  accjuire  a  customer,  while  multichannel 
retailers  spend  only  $22  per  customer.  In  addition  to  marketing 
expenses,  on-line-only  retailers  will  continue  to  make  signill- 
eant  investments  in  cutting-edge  technology.  The  high  cost  nf 
marketing  and  expenditures  on  technology  will  continue  lo 
inhibit  the  |)rofitability  of  on-line-only  retailers.  As  category 
leaders  emerge  in  the  on-line  retail  industry,  many  smaller  on- 
line retailers  will  be  unable  to  compete  and  will  be  consolidated 
into  larger  companies. 

Unlike  on-line-only  retailers,  multichannel  retailers  already 
have  a  customer  service,  distribution,  and  marketing  infrastruc- 
ture in  place.  The  challenge  lor  multichannel  retailers  is  to  inte- 
grate their  existing  business  with  E-commerce.  Ciiven  the 
complex  organizational  structures  of  multichannel  retailers, 
responding  rapidly  to  changing  technologies  and  consumer 
demands  is  key  if  they  hope  lo  compete  against  the  easily  adapt- 
able structure  of  on-line-only  retailers. 

One  of  the  most  significant  ways  in  which  E-commerce  is 
altering  retailing  is  through  the  exchange  of  information 
between  retailers  and  their  customers.  The  true  value  of 
E-commerce  to  retailers  lies  in  the  ability  to  track  and  monitor 
consumers"  spending  habits.  Retailers  that  hope  to  win  cus- 
tomer loyalty  can  tailor  products  and  services  directly  to  a  par- 
ticular individual  and  anticipate  customer  preferences.  In 
addition,  multichannel  retailers  can  apply  information  obtained 
on-line  to  modify  the  marketing  strategies  employed  in  existing 
brick  and  mortar  stores  and  catalogs. 

E-commerce  has  the  added  benefit  of  empowering  con- 
sumers to  make  educated  and  informed  purchasing  decisions. 
Because  consumers  can  scour  the  Internet  to  ensure  that  they 
are  receiving  the  lowest  price  possible  for  a  product,  it  is  imper- 
ative that  retailers  provide  additional  benefits  to  their  customers 
beyond  competitive  prices.  As  on-line  shopping  continues  to 
grow,  retailers  will  strive  to  make  the  on-line  experience  as  con- 
venient and  easy  to  use  as  possible. 

Retailers  are  incorporating  new  Internet  technologies  to 
enhance  the  on-line  shopping  experience.  For  example,  Eddie 
Bauer  has  introduced  a  "virtual  dressing  room"  on  its  Web  site 
to  allow  customers  to  simulate  the  brick  and  mortar  shopping 
experience.  Land's  End"s  "Shop  with  a  Friend"  technology 
allows  two  people  in  different  part,>  of  the  country  to  share  the 
.same  Web  page  and  communicate  by  phone  or  text-based  chat 
as  they  browse  merchandise.  eWish  allows  shoppers  to  create  a 
"wish  list"  of  desired  products  from  all  the  affiliated  eWish 
merchants,  which  friends  and  family  members  then  can  access 
when  shopping  for  birthdays,  holidays,  or  graduation.  In  addi- 
tion, many  on-line  retailers  offer  24-hour-a  day  real-time  cus- 
tomer service  on-line. 

E-commerce  also  is  transforming  the  relationships  between 
retailers  and  their  suppliers.  Manufacturers  also  have  the  ability 
to  sell  their  products  on-line  directly  to  consumers,  thus  bypass- 
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ing  retailers.  On-line  retail  ventures  by  manufacturers  could 
place  them  in  direct  competition  with  the  retailers  they  supply. 
In  some  instances,  the  supplier  may  value  the  relationship  with 
a  particular  retailer  enough  to  limit  its  on-line  sales  to  keep  that 
retailer  from  looking  for  another  supplier  with  which  it  is  not 
competing  on-line.  Other  suppliers  could  realize  greater  bene- 
fits from  direct  on-line  sales  and  risk  competing  directly  against 
retailers  on-line. 

The  ability  of  anyone  in  the  world  to  access  a  U.S.  retailer's 
Web  site  is  one  of  the  major  advantages  of  E-commerce. 
Ahhough  E-commerce  has  had  the  greatest  iiripact  in  the 
United  States,  the  rest  of  the  world,  particularly  Europe,  is 
catching  up.  A  study  by  Andersen  Consulting  predicts  that  the 
on-line  marketplace  in  Europe  will  total  $430  billion  by  2003 
and  that  the  number  of  European  Internet  users  will  reach  170 
million,  with  a  similar  number  projected  for  the  United  States. 

The  expansion  of  E-commerce  in  Asia  continues  to  be  slug- 
gish because  of  limited  use  of  credit  cards,  a  lack  of  personal 
computers,  and  Internet  security  concerns.  Beyond  technologi- 
cal concerns,  Asian  culture  tends  to  be  wary  of  sharing  informa- 
tion, which  could  impede  the  rapid  spread  of  on-line  retail  sales 
in  that  region.  With  the  majority  of  on-line  retail  sites  in  English 
only,  many  Asians  face  an  on-line  language  ban  ier  as  well. 


INTERNATIONAL  RETAILING  

Despite  the  financial  troubles  experienced  by  half  the  world's 
economies  in  the  late  199()s.  U.S.  retailers  continue  to  expand 
sales  and  increase  market  share  by  moving  into  international 
markets.  Although  U.S.  retailers  generally  have  been  slow  to 
expand  overseas,  the  liberalization  of  trade  and  investment 
through  the  World  Trade  Organization  and  the  North  American 
Free  Trade  Agreement  has  made  it  easier  for  them  to  do  so. 

As  a  result  of  the  high  saturation  of  stores  and  intense  com- 
petition in  the  domestic  market,  several  U.S.  retailers  have 
turned  to  international  markets  to  boost  growth.  Not  only  does 
international  retailing  offer  the  possibility  of  higher  sales,  it  can 
offset  the  impact  of  poor  economic  conditions  in  a  retailer  s 
home  market.  Through  international  expansion,  U.S.  retailers 
may  provide  specialized  products  or  target  a  unique  market 
niche  that  is  not  being  served  by  local  retailers.  Given  the  global 
spread  of  U.S.  popular  culture,  many  U.S.  retailers  and  their 
products  are  already  well  known  in  foreign  countries.  In  many 
cases,  this  gives  those  retailers  an  advantage  over  other  com- 
petitors in  the  market. 

Despite  the  considerable  opportunities  for  U.S.  retailers  in 
international  markets,  a  number  of  obstacles  must  be  overcome 
to  succeed  in  international  retailing.  Adapting  store  format, 
products,  and  marketing  to  new  cultures  requires  comprehen- 
sive research  and  planning.  Legal  restrictions  on  foreign  invest- 
ment, workers"  rights,  operating  hours,  and  store  location  must 
be  evaluated  carefully  in  each  country  in  uhich  retailers  oper- 
ate. U.S.  retailers  must  deal  with  supply  and  distribution  sys- 
tems that  may  differ  dramatically  from  those  in  their  domestic 
operations. 


The  trend  toward  consolidation  that  is  affecting  the  U.S. 
retailing  industry  also  applies  to  international  retailing.  Recent 
examples  of  international  retail  consolidation  include  Wal- 
Mart's  acquisition  of  the  British  retailer  ASDA  and  the  merger 
of  the  French  retailers  Carrefour  and  Promodes,  which  created 
the  world's  second  largest  retailer  after  Wal-Mart.  This  interna- 
tional concentration  of  retailers  is  not  expected  to  dampen  the 
intense  competition  characteristic  of  this  industry.  In  addition, 
large  international  retailers  increasingly  are  urging  their  suppli- 
ers to  minor  their  organizational  structure  to  increase  efficiency 
and  provide  consistent  international  pricing. 

The  opportunities  in  international  retailing  differ  with  the 
market.  Mature  markets  in  industrialized  countries  contain  dis- 
criminating consumers  with  large  amounts  of  disposable 
income.  In  these  markets,  U.S.  retailers  generally  face  high  lev- 
els of  competition  from  local  retailers  as  well  as  other  interna- 
tional retailers.  Mature  markets  also  have  a  lack  of  prime  retail 
space,  making  acquisitions  and  joint  ventures  a  popular  entry 
strategy  for  U.S.  retailers.  In  Europe,  governmental  restrictions 
on  greenfield  developments  are  driving  consolidation. 

The  prospects  for  the  European  Union's  economies  are 
stronc,  with  GDP  erowth  expected  to  increase  Irom  2.2  in  1999 
to  3.0  percent  in  the  year  2000.  The  introduction  of  a  common 
European  currency,  the  Euro,  will  be  one  of  the  most  important 
factors  affecting  retailers  in  the  region.  The  Euro  is  expected  to 
increase  consumer  demand  as  interest  rates  decline  and  compe- 
tition between  retailers  increases.  Improvements  in  transpt)rta- 
tion  and  distribution  resulting  from  the  Euro  also  should  benefit 
retailers  in  Europe. 

The  main  challenge  the  Euro  presents  for  retailers  relates  to 
pricing.  Although  Euro  notes  and  coins  will  not  be  introduced 
until  2002,  retailers  must  prepare  for  a  6-month  transition 
period,  January  I  to  .lune  30.  during  which  products  will  be 
required  to  be  priced  in  both  Euros  and  the  national  currency. 
This  will  limit  the  price  Hexibility  of  retailers  and  cause  difficul- 
ties in  handling  transactions.  For  example,  everything  from  cash 
registers  to  accounting  systems  will  have  to  be  adapted  to  handle 
different  prices  and  currencies.  In  addition,  retailers  must  under- 
take efforts  to  educate  consumers  about  the  new  pricing  system. 
Despite  these  short-term  conversion  costs,  U.S.  retailers  with 
operations  in  Europe,  including  Staples.  Costco,  Gap,  Toys  "R" 
Us.  TJX  Companies,  Wal-Mart,  and  Woolworth,  are  expected  to 
benefit  from  the  efficiencies  created  by  the  Euro. 

Japan,  another  mature  retail  market,  was  mired  in  a  recession 
throughout  the  I99()s.  Japanese  GDP  is  expected  to  decline  1.0 
percent  in  1999  but  reverse  the  downward  trend  and  rise  0.3 
percent  in  2000.  Even  though  Japan  is  recovering  slowly,  sub- 
stantial investment  opportunities  exist  there  for  U.S.  retailers. 
The  Japanese  retail  market  is  highly  developed,  and  consumers 
expect  high-quality,  affordable  products.  One  advantage  for 
U.S.  retailers  is  that  Japanese  consumers  have  large  personal 
incomes  and  are  highly  conscious  of  trends  and  new  high-tech 
products  from  the  United  States.  U.S.  retailers  that  operate 
stores  in  Japan  include  Toys  "R"  Us,  Gap,  and  OfficeMax. 

Japan  is  undergoing  substantial  reforms  in  the  banking  and 
financial  sector  that  should  favor  retailers  in  the  future.  A  liber- 
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ali/alioii  ot  tlic  cconoiiiy  is  expected  U)  open  the  Japanese  niai- 
kel  luither  to  U.S.  retailers.  Japan's  Large-Scale  Retail  Store 
Law.  which  controls  the  locations  and  operations  of  stores,  is 
scheduled  to  be  revised  again  in  2001.  The  law  was  created  in 
'7.^  to  protect  smaller  local  retailers  but  has  been  progres- 
M\cly  weakened.  Retailers  should  expect  a  lurlher  liberali/.a- 
lion  of  this  restrictive  law  in  2001. 

The  challenges  retailers  encounter  in  emerging  markets  dil- 
!er  I'rom  those  in  the  mature  markets  discus.sed  above.  The  retail 
sector  in  emerging  markets  is  often  small  and  cannot  fully  meet 
t  'lnsumer  demand.  Many  emerging  markets  also  may  not  have 
well-developed,  stable  legal  and  fmancial  systems,  a  situation 
that  can  harm  U.S.  retailers. 

With  one-fifth  of  the  world's  population.  China  is  a  valuable 
emerging  market  for  international  retailers.  China's  GDP  grew 
nearly  10  percent  annually  during  the  199()s.  As  consumer 
iiu  omes  rise  and  the  Chinese  government  opens  more  segments 
1)1  the  retail  market  to  foreign  investors,  rapid  growth  of  retail 
sales  is  expected.  The  Chinese  government  is  placing  special 
inphasis  on  opening  foreign  investment  in  supermarkets  and 
convenience  stores,  two  sectors  that  are  struggling  to  meet  con- 
sumer demand.  In  addition,  the  government  plans  to  eventua'ly 
•Jive  foreign  retailers  access  to  more  cities  and  regions  beyond 
ihe  current  six  coastal  cities  and  five  special  economic  zones. 
Wal-Mart  and  a  number  of  food  franchises  have  opened  e)utlets 
III  China. 

In  South  America,  the  fallout  from  the  Asian  financial  crisis 
continues  to  batter  the  Brazilian  economy.  The  high  level  of 
i:i)vernment  debt  has  forced  the  Brazilian  government  to  imple- 
ment a  strict  austerity  program  that  is  hampering  employment 
growth  and  income  gains.  Brazilian  GDP  is  expected  to  decline 
4.0  percent  in  1999  but  then  recover  in  2000.  increasing  3.3  per- 
cent. The  fear  of  unemployment  and  high  interest  rates  have 
caused  many  Brazilian  consumers  to  avoid  high-priced  pur- 
chases; however,  consumer  spending  on  low-priced  goods 
remains  steady. 

As  the  most  populous  country  and  the  largest  economy  in 
South  America,  Brazil  should  not  be  ignored  by  U.S.  retailers. 
Wal-Mart  and  Sherwin-Williams  are  two  U.S.  retailers  that 
have  already  opened  stores  in  Brazil.  The  Brazilian  food  store 
sector  was  estimated  to  be  worth  over  $104  billion  in  1998  and 
continues  to  grow  rapidly.  Convenience  stores  in  Brazil  are 
growing  as  a  result  of  strong  consumer  demand. 

When  investing  in  retail  operations  abroad,  retailers  need  to 
take  a  long-term  approach,  particularly  in  emerging  markets. 
Retailers  must  be  prepared  to  commit  the  necessary  resources 
and  time  to  develop  a  presence  in  a  foreign  retail  market,  interna- 
tional retailing  involves  great  risks,  but  its  potential  for  rewards  is 
so  great  that  U.S.  retailers  nurst  not  miss  these  opportunities. 

Because  the  allure  of  some  retailers  is  their  American  image. 
U.S.  retailers  with  stores  abroad  often  operate  as  exporters  ol 
American-made  goods.  However,  more  significant  to  retailers  is 
the  need  to  import.  According  to  the  NRF  Foundation,  while 
retailers  generally  source  most  of  the  goods  they  sell  from  U.S. 
producers,  some  products  must  be  imported,  and  some  retail  tor- 
mats  (such  as  that  of  Pier  1  Imports)  revolve  around  selling 


imports.  Tluis,  special  U.S.  trade  programs  provide  retaikrs  with 
valuable  ways  to  import  the  goods  they  need  at  prices  that  enable 
them  to  compete  successfully  in  a  U.S.  market  that  is  notori- 
ously resistant  to  price  increases.  Key  among  these  programs  is 
the  U.S.  Generalized  System  ol  Preferences  (GSP)  program, 
which  provides  duty-lrce  lieatinent  to  selected  imports  Irom  cer- 
tain developing  countries.  Consumer  hard  goods  are  the  primary 
products  imported  by  retailers  under  the  (iSP  program,  includ- 
ing consumer  electronics.  Jewelry,  basketry,  and  brassware. 

BUILDING  AND  GARDEN  SUPPLY  STORES 

The  boom  in  the  housing  market  continues  throughout  the 
country.  Many  homeowners  who  arc  not  in  the  market  lor  a  dif- 
ferent home  are  undertaking  renovation  projects  that  range 
from  the  modest — room  makeovers — to  the  ambitious — new 
stories  and  other  additions.  Each  project  seems  to  require  a  trip 
to  the  incicasingly  local  building  and  garden  supply  store  for 
paint,  tools,  diywall,  landscaping  materials,  lighting,  and  even 
kitchen  supplies.  Not  surprisingly,  sales  of  building  and  garden 
supply  stores  have  been  booming,  having  increased  at  a  rate 
from  1997  to  199S — 9.9  percent— that  is  almost  double  the 
retail  average. 

This  strong  growth  picture  is  expecteil  to  continue  as  long  as 
interest  rates  on  home  mortgages  and  home  equity  loans  remain 
relatively  low.  the  stock  market  remains  strong,  and  consumers 
feel  secure  in  their  employment  prospects.  Mortgage  rales  have 
started  to  inch  up  since  the  Federal  Reserve  began  to  increase 
short-term  rates  in  1999:  however,  the  increases  have  not  been 
great  enough  to  stifle  enthusiasm  in  the  housing  market.  Conse- 
quently, building  and  garden  supply  stores'  sales  were  projected 
to  be  12.2  percent  higher  in  1999  than  in  199S.  Helping  to 
maintain  the  momentum  is  a  strong  stock  market,  which  is 
padding  consumers'  bank  accounts  and  providing  the  money 
needed  for  down  payments  and  do-it-yourself  home  improve- 
ment projects.  Although  mortgage  rates  are  expected  to  remain 
steady  through  the  year  2000.  the  unemployment  rate  is 
expected  to  inch  up  slightly,  but  more  significantly,  new  hous- 
ing starts  are  expected  to  decline.  Consequently,  retail  sales 
growth  for  this  segment  is  projected  to  drop  to  3.5  percent  in 
2000  from  the  very  strong  levels  in  1999. 

At  least  three  factors  are  key  to  success  in  this  sector:  cus- 
tomer service,  good  prices,  and  in-stock  merchandise.  Failure 
to  meet  Iwi)  of  these  factors — service  and  adequate  supplies  ot 
merchandise — forced  one  major  regional  building  and  garden 
supply  store.  Hechinger/HQ/Builders  Square,  out  of  business  in 
1999  as  customers  increasingly  shifted  their  purchases  to  The 
Home  Depot  and  Lowes,  which  more  effectively  pro\  ided  them 
with  service  and  reliable  sources  of  merchandise. 

Several  important  building  and  garden  MippK  stores  are 
undertaking  new  initiatives  designed  'o  keep  customers  inter- 
ested, hi  1999.  Home  Depot,  the  largest  retailer  in  this  segment 
(it  also  sells  significant  volumes  of  goods  typicall>  classified  in 
the  furniture  and  home  furnishings  retail  segment),  began 
efforts  to  cater  to  customers  seeking  upscale  designer  tixtures 
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with  its  Expo  Design  outlets;  meet  the  need  tor  a  local,  easy-in. 
easy-out  hardware  outlet  with  a  "neighborhood"  store  format 
called  Villagers  Hardware:  and  expand  its  specialty  lighting 
offerings  through  its  acquisition  of  Georgia  Lighting,  which 
operates  the  largest  consumer-oriented  store  devoted  to  light- 
ing. It  also  has  begun  two  mail-order  businesses.  National 
Blinds  and  Maintenance  Warehouse  (which  provides  products 
sought  by  property  maintenance  firms).  The  Home  Depot's 
Web  site  (www.homedepot.com)  offers  on-line  ordering  as  well 
as  a  "how  to"  feature  for  customers  to  find  information  about 
how  to  undertake  a  particular  do-it-yourself  project  and  what 
materials  will  be  needed. 

The  next  largest  retailer  in  this  category,  Lowe's,  is  adding 
more  housewares  and  other  nonhardware  merchandise  in  its 
stock  of  building  and  garden  supplies.  It  acquired  Eagle  Hard- 
ware &  Garden  to  give  it  a  stronger  presence  in  the  west. 
Lowe's  also  offers  detailed  "how  to"  advice  on  its  Web  site 
(www.lowes.com),  which  caters  not  only  to  "do  it  yourself" 
customers  but  also  to  commercial  builders. 


MOTOR  VEHICLE  RETAILERS  

The  outlook  for  motor  vehicle  retailers  was  strong  through 
1999  but  is  expected  to  slow  somewhat  in  2()()().  Spending  on 
motor  vehicles  in  I99S  continued  to  benefit  from  consumers' 
confidence  about  their  employment  prospects,  a  financial 
condition  made  stronger  by  the  stock  market,  home  appreci- 
ation, and  a  large  number  of  mortgage  refinancings.  Strength 
in  these  parameters  continued  to  outweigh  any  negative  fall- 
out that  would  otherwise  result  from  rising  interest  rates  in 
1999,  which  may  increase  the  costs  of  financing  a  motor 
vehicle  purchase,  pushing  up  the  value  of  motor  vehicle 
retail  sales  by  5.7  percent  in  199H  with  a  projected  increase 
of  9.5  percent  in  1999.  Projections  for  a  slower  U.S.  econ- 
omy generally  underlie  expectations  for  a  slight  decline  in 
the  volume  of  new  motor  vehicle  sales  in  2000,  although 
value  increases  resulting  from  options  as  well  as  general 
price  increases  are  expected  to  push  total  category  sales  up 
2.8  percent  in  that  year. 

The  strong  economy  has  helped  increase  the  contribution  of 
new  car  sales  to  dealership  profits,  which,  according  to  the 
National  Automobile  Dealers  Association  (NADA),  averaged 
just  1.7  percent  in  1998.  Typically,  these  profits  are  earned  pri- 
marily on  sales  of  used  cars  and  service  and  pails.  In  1998, 
NADA  reported  that  new  vehicles  contributed  almost  30  percent 
to  total  profit  for  the  average  dealership,  a  shai-p  turnaround  from 
the  typical  break-even  contribution  of  new-car  sales. 

Strong  sales  and  profitability  aside,  the  motor  vehicle 
dealership  segment  of  retailing  has  been  undergoing  a  series 
of  consolidations.  Mergers  and  acquisitions  and  motor  vehi- 
cle producers'  efforts  to  reduce  the  number  of  franchises  have 
continued  to  cause  the  number  of  dealerships  to  drop,  declin- 
ing from  6,725  in  1989  to  4.256  in  1999,  according  to 
NADA. 


FOOD  STORES 


There  has  been  much  turmoil  in  the  food  store  sector  recently. 
Sales  increased  just  3.1  percent  in  1998,  just  above  the  6-year 
average  annual  growth  rate  of  2.5  percent.  Sales  at  food  stores 
are  expected  to  increase  about  5.0  percent  in  1999  and  5.4  per- 
cent in  2000. 

Supermarkets,  which  account  for  the  bulk  of  sales  in  this  cat- 
egory, have  been  undergoing  a  series  of  consolidations  and 
mergers  over  the  last  few  years.  For  example,  a  pending  merger 
of  Kroger,  the  largest  supermarket  chain,  with  Fred  Meyer,  a 
grocery  and  general  merchandise  store  that  acquired  a  number 
of  food  stores  recently,  will  result  in  a  food  retail  operation  that 
probably  will  account  for  almost  10  percent  of  the  food  retail 
segment's  total  sales.  Safeway  and  Albertson's  have  each 
bought  other  grocery  chains,  and  Dutch  Royal  Ahold  bought 
Washington,  DCs,  Giant  Food  in  1998,  followed  by  New  Jer- 
.sey's  Pathmark  grocery  chain.  Other  Ahold  holdings  include 
Stop  &  Shop,  Tops  Markets,  and  BI-LO.  SuperValue  is  buying 
Richfood  Holdings,  which  owns  the  Shoppers  Food  Warehouse, 
Farm  Fresh,  and  Metro  market  chains. 

Part  of  the  problem  for  these  stores  is  growing  competition 
from  nontraditional  food  retailers,  including  Wal-Mart,  Costco, 
and  Kmart,  which  are  increasingly  stocking  food  items  they  are 
able  to  sell  at  prices  lower  than  those  in  mo.st  standard  super- 
markets. Customers  with  little  time  prefer  to  combine  iheir 
shopping  trips  as  much  as  possible,  and  if  they  can  purchase 
socks  at  the  same  store  that  sells  peanut  butter  and  bread,  many 
will  choose  the  retailer  that  offers  them  time  savings  as  well  as 
lower  prices. 

The  time  crunch  also  has  been  decreasing  consumers'  inter- 
est in  raw  ingredients  for  at-home  cooking  in  favor  of  prepre- 
pared  hot  foods.  Food  stores  have  had  to  respond  with  expanded 
sections  of  prepared  hot  foods  that  customers  can  easily  pick  up 
on  the  way  home  from  work.  In  addition,  retailers  that  special- 
ize in  prepared  foods,  such  as  EatZi's  from  Dallas,  have  begun 
to  open  new  outlets  in  markets  in  the  northeast  that  have  large 
numbers  of  high-income,  time-strapped  customers. 

In  addition  to  large  and  more  varied  prepared  foods  dis- 
plays, supermarkets  have  been  responding  to  the  intense 
competition  from  discounters  with  customer  loyalty  pro- 
grams. Safeway,  Inc.,  introduced  a  "Safeway  Club"  card  that 
gives  customers  discounts  from  the  prices  of  different  prod- 
ucts each  month.  In  exchange  for  the  discounts,  Safeway  is 
able  to  use  the  information  it  receives  from  card  use  to  know 
which  customers  are  purchasing  what  items  and  to  tailor  spe- 
cial discounts  on  related  products,  given  out  at  the  cash  reg- 
ister, that  Safeway  believes  the  customer  may  want  to 
purchase  on  the  next  visit. 


EATING  AND  DRINKING  PLACES 


■!.;|i-at 


an 

'Hil, 


The  booming  economy  of  the  late  1 990s  has  been  a  mixed  bless-  ^ 
ing  for  eating  and  drinking  places.  Sales  have  been  increasing!  i 
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siroiigly.  Two  of  every  live  dollars  spent  by  lioiiseliolds  on  food 
is  spent  on  meals  jirepared  away  from  home.  Sales  at  eating  and 
drinking  places  increased  3.1  percent  in  i99S  and  were  pro- 
jected to  grow  7.0  percent  in  IW9.  Sales  were  strong  in  part 
l  ecaiise  households  with  spendable  income  anti  no  time  to  cook 
iiKieasingly  t(H)k  iheir  mealj^  in  restaurants.  However,  a  dro|i  in 
viles  growth  to  ?<.5  percent  is  expected  I'or  2()()()  as  a  result  of  the 
expected  slowdown  in  the  economy  overall,  a  slight  increase  in 
tlie  unemployment  rate,  the  beginnings  of  a  decline  in  real  dis- 
posable pei  sonal  income,  and  a  decline  in  consumer  confidence. 
When  consumers  decide  it  is  time  to  cut  back  on  spending,  din- 
ners out  are  among  the  first  expenses  to  be  cut. 

Low  unemployment  means  that  a  shortage  ot  qualified  labor 
i-ontinues  to  put  upward  pressure  on  retail  costs  in  this  segment. 
The  labor  pool  has  shrunk  not  only  because  it  was  st)  much  eas- 
ier in  to  get  a  higher-paying  job  in  another  sector  but  also 
liccause  the  usual  pool  of  labor  for  restaurants — employees  age 
lu  to  24 — is  much  smaller  than  it  was  in  the  past  because  of  the 
sharp  decline  in  births  in  the  I96()s  and  lyVOs.  Consequently, 
the  National  Restaurant  Association  reports  that  restaurants  and 
other  eating  and  drinking  establishments  are  increasingly  offer- 
ing incentives  to  retain  employees  or  draw  new  employees, 
iiicluding  pay  raises,  bonuses,  profit  sharing,  health  insurance, 
employee  recognition  programs,  and  scholarships. 

GENERAL  MERCHANDISE  STORES 


The  general  merchandise  retail  cat'^gory  includes  department 
stores  (discount,  chain,  and  conventional),  variety  stores 
(another  type  of  discount  store),  and  other  retailers  (typically 
small)  of  a  mixture  of  hard  and  soft  lines  (such  as  might  be  sold 
in  a  dry  goods  country  store).  This  category,  however,  increas- 
ingly is  dominattfd  by  discount  stores.  Largely  as  a  result  of 
their  success,  general  merchandise  store  sales  have  been  grow- 
ing at  faster  rates  than  the  retail  average:  up  6.4  percent  in  1998 
and  projected  to  increase  8.6  percent  in  1999.  However,  a  slight 
increase  in  the  unemployment  rate,  coupled  with  a  projected 
decline  m  consumer  confidence,  is  expected  to  slow  sales  in  this 
category  to  a  growth  rate  of  2.2  percent  from  1999  to  2()()(). 

Consumers'  search  for  convenience  and  value,  coupled  with  a 
demographic-induced  shift  in  the  products  at  the  top  of  the  cus- 
tomer's shopping  list,  has  enabled  di.scount  retailers  to  increase 
sales  at  the  expense  of  department  stores,  general  merchandise 
chains,  and  food  stores.  While  di.scount  department  stores'  mar- 
ket share  increased  28  percent  from  1992  to  1998,  the  shares  of 
conventional  department  and  chain  stores  declined  21  percent 
and  that  of  food  stores  (including  supermarkets)  declined  1 7  per- 
cent in  that  period.  While  food  stores  are  fighting  back,  over  the 
short  term  this  trend  can  be  expected  to  continue. 

The  strong  showing  of  discounters  aside,  some  individual 
general  merchandi.se  stores  continue  to  draw  customers.  Acqui- 
sitions as  well  as  consolidations  are  helping  these  stores  pro- 
vide customers  with  quality  products  at  Ixnter  prices,  while  they 
cut  costs  by,  for  example,  con.solidating  logistics,  focusing 


nu)re  on  store  brands  (called  jiiivate  labels),  and  employing 
more  pnuluctive  point-of-sale  technology.  Conventional  depart- 
ment stores  are  fighting  the  discounters  by  emphasizing  greater 
fashion  .selection,  quality,  service,  and  ambience. 

APPAREL  AND  ACCESSORY  STORES 

Retail  sales  ol  apparel  and  accessory  stores  have  been  showing 
increasing  strength,  although  that  strength  is  expected  to  mod- 
erate in  the  near  future.  Sales  grew  .S.,^  percent  in  1998  and, 
based  on  increases  in  the  first  hall  of  1999,  were  expected  to 
rise  7.0  percent  in  that  year.  However,  the  general  slowdown  in 
the  economy  expected  lor  the  year  2000  will  moderate  sales 
growth  in  this  category  to  an  expected  .V.'S  percent. 

Apparel  and  accessory  stores  are  highly  vulnerable  to  a 
number  of  ever-changing  factors:  demographics,  fashion,  and 
competition  from  a  variety  of  fronts.  As  was  noted  above,  the 
baby  boom  generation  is  spending  less  on  apparel  in  favor  of 
other  retail  items  and  nonretail  speiuling.  When  it  purchases 
basic  apparel  items,  many  of  those  purchases  have  shifted  to 
discount  retailers.  Apparel  and  accessory  stores  find  themselves 
increasingly  focusing  on  much  younger  consumers:  teens  and 
customers  in  their  twenties  and  early  thirties.  These  customers 
are  highly  fashion-conscious,  with  "fashion"  frequently  defined 
by  what  friends  are  wearing  rather  than  by  the  runways  in  Paris. 
Trends,  fads,  and  fashions  change  seemingly  monthly,  and  it  is 
very  difficult  for  many  apparel  and  accessory  stores  to  stay 
ahead  of  the  curve. 

The  successful  stores  have  been  those  which  have  managed 
to  turn  store  brands  into  fashion.  Most  notable  are  Gap,  Inc.. 
and  Limited.  Increasingly,  these  stores  and  their  related  divi- 
sions (including,  for  example.  Banana  Republic,  Old  Navy, 
BabyGap,  and  GapKids  for  Gap  and  Victoria's  Secret,  Express. 
Structure,  and  The  Limited  for  Limited)  tend  to  dominate  shop- 
ping malls  around  the  country.  These  retailers  are  also  well 
aware  that  their  primary  customer  is  highly  Internet-saw y.  and 
many  have  on-line  shopping  sites. 

Laura  Baughman  (baughman (cMradepartnership.com)  and 
Alan  Mauldiii  (mauldinCs' tradepartnership.com).  The  Trade 
Partnership,  (202)  347-1041,  October  1999. 
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HEALTH  AND  MEDICAL  SERVICES 
Economic  and  Trade  Trends 


Hospitals'  Total  Revenue 
Margin,  1984-1997 

(percent) 
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Source  Medicare  Payment  Advisory  Commission 

Percentage  of  Hospitals 
with  a  Negative  Total  Revenue 
Margin,  1984-1997 


(percent) 
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World's  12  Largest  Dedicated  Health  Care  Service  Firms 

Company 

Type  of  Service 

1998  Sales  (Sbillion) 

Columbia/HCA  Healthcare 

Hospital  services,  home  care 

18,4 

UnitedHealth  Group 

Managed  care 

17.8 

Aetna/US  Healthcare 

Managed  care 

16.0 

Tenet  Healthcare 

Hospital  services 

10.5 

Humana 

Managed  care 

9.7 

Paclflcare  Health  Systems 

Hospital  services 

9.6 

Foundation  Health  Systems 

Managed  care 

8.9 

Wellpoint  Health  Networks 

Managed  care 

6.5 

Oxford  Health  Plans 

Managed  care 

4.6 

HealthSouth 

Rehabilitation,  surgery  centers 

4.1 

Medpartners 

Home  and  clinical  care 

2.8 

Beverly  Enterprises 

Long-term  health  care,  nursing 

2.8 

Source  The  Economist  Intelligence  Unit.  Healthcare  Iniernauonat,  second  quarter.  1999. 
Note  All  firms  are  based  in  the  United  States 

See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 
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Health  and  Medical 

Services 

INDUSTRY  DEFINITION  The  health  care  industry  (SIC  80)  consists 
of  public,  private,  and  nonprofit  institutions.  Those  institutions  include  hos- 
pitals, offices  and  clinics  of  medical  doctors,  nursing  homes,  and  home 
health  care  facilities;  other  specialized  health  care  facilities;  and  managed 
j  care  organizations  consisting  of  prepaid  plans  such  as  health  maintenance 

organizations  (HMOs),  preferred  provider  organizations  (PPOs),  and  inde- 
pendent practice  associations  (IPAs).  The  health  care  industry  includes  thou- 
sands of  independent  medical  practices  and  partnerships  as  well  as  public 
and  nonprofit  institutions  and  major  private  corporations  that  have  assets  of 
billions  of  dollars  and  are  major  employers  in  the  U.S.  economy. 


GLOBAL  INDUSTRY  TRENDS  

With  the  exception  of  the  poorest  nations,  the  rising  costs  of 
health  care  show  few  signs  of  abating  as  a  worldwide  phenom- 
enon, even  if  certain  countries  have  achieved  greater  success  in 
cost  containment  than  others  have.  Recent  economic  downturns 
ill  Asia  and  Brazil,  for  example,  have  intensified  the  necessity 
tor  reform  and  new  sources  of  capital  for  the  health  care  sector, 
and  the  volatility  of  markets  has  led  to  some  retrenchment  in 
investment.  As  populations  increasingly  demand  high-quality 
:are  across  a  broad  spectrum  of  services  that  require  access  to 
^()phisticated,  expensive  technology  and  pharmaceutical  treat- 
ment, governments  have  been  hard  pressed  to  square  those 
demands  with  the  realities  of  medical  price  inflation. 

Although  the  movement  toward  managed  care  in  the  United 
States  represents  one  of  the  most  noted  responses  to  cost  pres- 
sures, other  countries  have  adopted  varied  and  more  hybrid 
strategies.  Examples  are  the  imposition  of  price  caps  on  physi- 
-ian  and  hospital  services,  ceilings  on  national  health  care  bud- 
-'cts,  and  a  higher  level  of  copayments.  Equally  apparent  is  the 
rend  toward  rationalization  of  hospital  care  in  the  face  ot 
ncreasingly  expensive  inpatient  care.  The  result  has  been  a  sub- 
stantial reduction  in  the  number  of  hospital  beds  in  western 


Europe,  together  with  the  growth  of  more  cost-effective  alter- 
natives such  as  outpatient  surgery  centers  and  home  health  care. 
The  global  expansion  in  the  cost  of  providing  medical  services 
also  has  encouraged  health  care  decision  makers  and  the  med- 
ical community  to  focus  on  preventive,  as  opposed  to  curative, 
approaches  to  assuring  the  health  of  populations.  This  type  of 
strategy  typically  puts  more  emphasis  on  health  care  education 
and  altering  harmful  behaviors  (e.g.,  smoking,  drinking,  defi- 
cient nutrition)  as  well  as  regular  medical  checkups. 

In  areas  where  people  have  begun  to  distrust  public  health 
care  systems  because  of  perceived  inadequate  care  or  where 
budgetary  constraints  have  mounted,  governments  in  regions 
such  as  Latin  America  have  taken  steps  to  allow  a  more  signifi- 
cant role  for  private  health  care  delivery  and  insurance.  How- 
ever, the  ultimate  success  of  such  undertakings  is  more  than 
ever  a  function  of  the  ability  to  secure  local  venture  capital  and 
reliable  data  on  populations"  health  and  risk  factors. 

American  managed  care's  attainment  of  some  degree  of  suc- 
cess in  reducing  the  rate  of  growth  in  health  care  expenditures 
has  raised  the  question  of  the  suitability  of  this  form  of  care  for 
other  countries.  Although  a  degree  of  emulation  has  taken  place 
in  Latin  America,  local  conditions  strongly  influence  its  feasi- 
bility. The  paucity  of  medical  specialists  in  numerous  countries 
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tends  to  discourage  the  selective  contracting  that  is  an  integral 
component  of  managed  care  operations  in  the  United  States. 
Moreover,  an  absence  of  reliable  health  care  data  on  popula- 
tions and  financing  severely  hinders  the  management  decisions 
needed  for  this  type  of  delivery. 

The  World  Bank  estimates  that  investment  in  medical  ser- 
vices worldwide  was  approximately  $1.5  trillion  in  1998,  a  fig- 
ure that  could  rise  to  $4  trillion  in  2010.  One-quarter  of  this 
total  will  be  accounted  for  by  emerging  markets. 

The  health  care  service  subsector  in  which  commercial 
expectations  have  arguably  been  the  highest  in  recent  years  is 
telemedicine.  or  the  diagnosis  and  treatment  of  distant  patients 
by  means  of  telecommunications  .systems.  Rural  and  poor  com- 
munities in  particular  are  considered  the  most  logical  beneficia- 
ries of  this  form  of  treatment  because  of  their  lack  of  physical 
proximity  to  medical  centers.  However,  challenges  to  the  tech- 
nology's utilization  are  significant,  including  physicians"  con- 
cerns about  the  maintenance  of  medical  standards  as  well  as 
questions  of  liability,  confidentiality  of  data,  and  payment. 

DOMESTIC  TRENDS 


According  to  the  Health  Care  Financing  Adnnnistration 
(HCFA),  the  cost  of  health  care  in  the  United  States  grew  about 
4.S  percent  in  I99S.  reaching  an  estimated  $1.15  trillion,  or 
about  $4,()()()  per  capita.  Total  health  care  expenditures 
amounted  to  13.5  percent  of  U.S.  gross  domestic  product 
(GDP)  in  1998.  Managed  care,  which  dominates  the  industry, 
provides  health  care  services  to  over  85  percent  of  emiiloNcd 
Americans.  For  the  past  6  years,  managed  care  has  effectively 
stabilized  health  care  costs,  which  had  been  rising  at  an  unprece- 
dented rate  over  the  three  decades  since  the  Medicare  and  Med- 
icaid programs  were  introduced.  From  1993  to  1 998.  the  rate  of 
growth  for  health  care  expenditures  fluctuated  from  4.8  to  7.4 
percent  per  year.  ct)mpared  with  I  1.0  to  12.9  percent  per  year 
from  1970  to  1990.  As  a  proportion  of  GDP,  health  care  expen- 
ditures remained  at  about  13.6  percent  from  1993  to  1998. 
whereas  they  grew  from  12.2  percent  in  1990  to  13.6  percent  in 
1993.  In  additit)n  to  managed  care,  the  reduction  in  traditional 
fee-for-service  care,  as  well  as  the  Balanced  Budget  Act  (BBA) 
of  1997  that  reformed  Medicare  and  Medicaid  payments  to 
health  care  providers,  assisted  in  keeping  growth  rates  low. 

Increases  in  health  insurance  premiums  in  the  next  3  years 
are  expected  to  compensate  investors  for  losses  incurred  in  the 
managed  care  market.  Managed  care  is  reacting  to  market 
forces,  and  the  major  health  care  plans  increased  their  premi- 
ums in  the  range  of  6  to  9  percent  in  1999. 

Competition  and  for-profit  activity  are  fundamentally 
restructuring  the  health  care  services  industry.  These  pressures 
have  resulted  in  mergers,  consolidations,  and  concentration  for 
managed  care  investors,  for-profit  hospitals,  nursing  home 
care,  and  home  care,  as  well  as  some  pressures  for  physicians' 
unionization.  Health  Affairs  reports  that  during  the  period 
1987-1997,  there  were  2,753  mergers  and  acquisitions  involv- 
ing health  services  companies  and  162  involving  health  niain- 
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tenance  organizations  (HMOs).  Merger  and  acquisition  activ- 
ity for  health  services  and  HMO  companies  peaked  in  1996,  ijji 
when  there  were  483  completed  mergers  and  acquisitions  of  j 
health  care  service  companies  valued  at  $27  billion  and  33  of  |; 
HMOs  worth  $13.3  billion.  ; 

The  number  of  health  care  services  institutions  operating  at  ; 
a  profit  as  well  as  nonprofit  HMOs  now  operating  for  profit  is  i 
increasing.  Between  1981  and  1997,  for-profit  HMOs  increased 
from  18  percent  to  75  percent  of  total  HMO  plans.  Similarly,  ; 
the  number  of  for-profit  community  hospitals  grew  from  13 
percent  to  15  percent  of  the  total  of  community  hospitals  during  ) 
the  period  1981-1996.  ,  , 

At  the  same  time  that  these  structural  changes  are  occurring  i 
in  the  industry,  the  number  of  individuals  without  health  insur- 
ance  has  reached  an  all-time  high  of  about  43  million.  Some  i 
consumers  are  dissatisfied  with  the  quality  of  care  as  well  as  | 
access  to  health  care  services.  These  issues  have  raised  policy  i 
considerations  of  how  best  lo  allocate  the  government  budget  ij 
surplus  to  provide  cost-eftective  health  care  to  the  uninsured  i' 
and  underinsured. 

Fraud  and  abuse  are  major  issues  in  the  industry  and  are' 
estimated  to  account  for  about  10  percent  of  total  health  care  ji 
spending.  The  Office  oi  the  Inspector  General  will  continue  to  :« 
nivestigate  fraudulent  practices  in  the  industry.  The  media  have  i 
been  reporting  instances  in  which  managed  care  plans  control  ' 
and  limit  care  to  recipients.  Patients  want  to  receive  high-  it' 
quality  care,  but  deficiencies  exist  in  the  system  for  managed  't 
caie  organizations  as  well  as  for  indemnity  plans.  To  establish  ^ 
a  national  consensus  on  this  vital  issue,  the  Clinton  administra- 
tion  created  the  Advisory  Commission  on  Consumer  Protec-  i 
tion  and  Quality  in  the  Healllicare  Industry  to  evaluate  the  state  i 
of  information  and  jiroteclion  available  to  consumers,  measure) 
the  quality  of  health  care,  and  make  recommendations  for  I 
improvemenls.  1 1 

The  ciimmission  prodLiced  the  Consumer  Bill  of  Rights  and,i| 
Responsibilities  \'or  ihe  benefit  of  patients  and  the  public  (see  i  J 
Table  43-1).  The  eight  general  categories  identify  consumers' iij 
rights  and  responsibilities  in  the  health  care  system  and  pix)po.se  i 
ways  to  deal  with  ihem.  Although  the  Consumer  Bill  of  Rights  ., 
has  not  been  incorporated  into  law.  it  is  likely  that  any  future  ij 
health  care  reform  will  encompass  elements  of  it.  I 

DOMESTIC  PROJECTIONS  I 


Outlays  for  the  U.S.  health  care  industry  (SIC  80)  are  estimated? 
to  be  over  $1 .3  trillion  in  2000,  a  7. 1  percent  increase  over  $1.2' 
trillion  in  1999  (see  Table  43-2).  In  the  next  5  years,  increases 
in  expenditures  are  expected  to  fluctuate  in  the  range  of  6.5  to 
7.5  percent  per  year.  Hospitals'  share  of  total  expenditures  is 
expected  to  decline  from  34.6  percent  in  1996  to  about  32  per-  1 
cent  by  the  year  200 1 ,  a  faster  rate  of  decline  than  has  occurred  c 
in  recent  years.  Medicare  spending  for  inpatient  hospital  ser-  I 
vices  is  expected  to  grow  at  its  lowest  rate  in  the  program's  his-.  >. 
tory,  having  declined  from  an  average  annual  high  of  8.2  I 
percent  in  1993-1996  to  3  percent  annually  in  the  period! i 


TABLE  43-1:  Consumer  Rights  and  Responsibilities  Recommended  by  the  President's  Advisory  Commisfiion 
on  Consumer  Protection  and  Quality  in  the  Health  Care  Industry,  November  1997 


Statement  of  Right/Responsibility 
Information. 

Consumers  have  the  right  to  receive  accurate,  easily  understood 
information,  and  some  require  assistance  in  making  informed  health 
care  decisions  about  their  health  plans,  professionals,  and  facilities 
and  have  the  right  to  receive  it. 


Participation  in  treatment  decisions. 
Consumers  have  the  right  and  responsibility 
to  participate  fully  in  all  decisions  related  to  their  health  care. 
Consumers  who  are  unable  to  participate  fully  in  treatment  decisions 
have  the  right  to  be  represented  by  parents,  guardians,  family 
members,  or  advance  directives,  both  living  wills  and  durable  powers 
of  attorney  for  health  care. 


/\rness/choice. 

Consumers  have  the  right  to  a  choice  of  health  care  providers  that 
is  sufficient  to  ensure  access  to  appropriate  high-quality  health  care. 


Emergency  services. 
Consumers  have  the  right  to  access  emergency  health  care  services 
when  and  where  the  need  arises.  Healtli  plans  should  provide 
payment  when  a  consumer  presents  to  an  emergency  department 
with  acute  symptoms  of  sufficient  severity,  including  severe  pain,  such 
that  a  "prudent  layperson"  could  reasonably  expect  the  absence  of 
medical  attention  to  result  in  placing  that  consumer's  health  in  serious 
jeopardy,  serious  impairment  to  bodily  functions,  or  serious  dysfunction 
of  any  bodily  org^n  or  part. 

Nondiscrimination. 
Consumers  have  the  right  to  nondiscriminatory  treatment 
in  the  marketing,  enrollment,  and  delivery  of  health  care  services. 


Dispute  resolution. 
All  consumers  have  the  right  to  a  fair  and  efficient  process 
for  resolving  differences  with  their  health  plans,  health  care  providers, 
and  the  institutions  that  serve  them,  including  a  rigorous  system  of 
internal  review  and  an  independent  system  of  external  review. 


Confidentiality. 

Consumers  have  the  right  to  communicate  with  health  care  providers 
in  confidence  and  to  have  the  confidentiality  of  their  individually 
identifiable  health  care  information  protected.  Consumers  also  have 


Summary  of  Included  Protections 

Consumers  have  the  right  to  receive  Information  about 
Covered  benefits  and  cost  sharing 

Licensure,  certification,  and  accreditation  status  for  plans, 

professionals,  and  facilities 
Measures  of  quality  and  consumer  satisfaction 
Provider  network  composition 

Rules  relating  to  access  to  specialists  and  emergency  services 
Care  management  information,  including  preauthorization  rules  and 
utilization  review  procedures 

Patients  have  the  right  to  receive  easily  understood  information  and  to  decide 
among  treatment  options  consistent  with  the  informed  consent  process. 

They  and  their  designated  family  members  have  the  right  to  know  about  the 
use  of  other  conservators. 

Patients  have  the  right  to  know  about  faciors  such  as  methods  of  compensa 
tion,  ownership  of  or  interest  in  health  care  facilities,  and  matters  of 
conscience  that  could  influence  medical  advice  or  treatment  decisions. 

They  have  the  right  to  be  treated  by  health  care  providers  who  are  not  subject 
to  "gag  clauses"  or  other  contractual  mechanisms  that  restrict  providers' 
ability  to  communicate  with  and  advise  patients  about  medically  necessary 
treatment  options. 

Consumers  have  the  right  to 

Have  access  to  sufficient  numbers  of  providers  without  unreasonable  delay 
Choose  a  qualified  provider  for  the  provision  of  routine  and  preventive 

women's  health  care  services 
Have  direct  access  to  specialists  for  persons  with  complex  or  serious 

medical  conditions  who  require  frequent  specialty  care 
Have  continued  access  to  a  nonparticipating  specialty  provider  if  they 

have  a  chronic  or  disabling  condition  and  are  involuntarily  required  to 

change  plans  or  providers. 

Emergency  services  should  be  available  24  hours  a  day,  7  days  a  week. 

Health  plans  should  educate  their  members  about  the  availability,  location, 
and  appropriate  use  of  emergency  and  other  medical  services  and  cost 
sharing  provisions  for  emergency  services. 

Health  plans  should  cover  emergency  services  both  in  network  and  out  of  net- 
work without  prior  authorization  consistent  with  the  prudent  layperson 
standard. 


Consumers  have  the  right  to  considerate,  respectful  care  from  all  members 
of  the  health  care  system  at  all  times  and  under  all  circumstances. 

An  environment  of  mutual  respect  is  essential  to  maintain  a  quality  health 
care  system. 

Consumers  must  not  be  discriminated  against  in  the  delivery  of  health  care 
services  consistent  with  the  benefits  covered  in  their  policies  or  as  required 
by  law  based  on  race,  ethnicity,  national  origin,  religion,  sex,  age,  mental  or 
physical  disability,  sexual  orientation,  genetic  information,  or  source  of 
payment. 

Consumers  who  are  eligible  for  coverage  under  the  terms  and  conditions  of  a 
health  plan  or  program  or  as  required  by  law  must  not  be  discriminated 
against  in  marketing  and  enrollment  practices  based  on  race,  ethnicity, 
national  origin,  religion,  sex,  age,  mental  or  physical  disability,  sexual  ori- 
entation, genetic  information,  or  source  of  payment. 

Internal  appeals  systems  should  include 
Timely  written  notification  of  coverage  decisions  and  decisions  to  reduce  or 

terminate  services  or  deny  payment,  including  an  explanation  of  the 

underlying  reasons  and  appeals  mechanisms 
Timely  resolution  of  all  appeals  with  expedited  consideration  for  decisions 

involving  emergency  or  urgent  care 
Claims  review  processes  conducted  by  health  care  professionals  who  are 

appropriately  credentialed  with  respect  to  the  treatment  involved  and 

who  were  not  involved  in  the  initial  decision 

With  few  exceptions,  individually  identifiable  health  care  information  should 
be  disclosed  only  for  health  purposes,  including  the  provision  of  health 
care,  payment  for  services,  peer  review,  health  promotion,  disease 
management,  and  quality  assurance. 
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TABLE  43-1:  Consumer  Rights  and  Responsibilities  Recommended  by  the  President's  Advisory  Commission 
on  Consumer  Protection  and  Quality  in  the  Health  Care  Industry,  November  1997  {Continued) 


Statement  of  Right/Responsibility 


Summary  of  Included  Protections 


the  right  to  review  and  copy  their  own  medical  records  and  request 
amendments  to  their  records. 


Consumer  responsibilities. 

In  a  health  care  system  that  protects  consumers'  rights,  it  is  reasonable 
to  expect  and  encourage  consumers  to  assume  reasonable 
responsibilities  to  help  increase  the  likelihood  of  achieving 
the  best  outcomes  and  support  a  quality  improvement,  cost- 
conscious  environment. 


Disclosure  of  individually  identifiable  health  care  information  without  written 
consent  should  be  permitted  in  very  limited  circumstances  where  there  is  a 
clear  legal  basis  for  doing  so,  including  medical  or  health  care  research  for 
which  an  institutional  review  board  has  determined  that  anonymous  records 
will  not  suffice,  investigation  of  health  care  fraud,  and  public  health  reporting. 

Recommended  responsibilities  include  the  following: 
Take  responsibility  for  maximizing  healthy  habits 
Become  involved  in  specific  health  care  decisions 

Disclose  relevant  information  and  clearly  communicate  wants  and  needs 
Work  collaboratively  with  providers  in  developing  and  carrying  out  treatment 
plans 

Use  the  plan's  internal  complaint  and  appeal  processes  to  address  concerns 

that  may  arise 
Avoid  knowingly  spreading  disease 

Recognize  the  risks  and  limits  of  the  science  of  medical  care  and  the  human 

fallibility  of  health  care  professionals 
Be  aware  of  a  health  care  provider's  obligation  to  be  reasonably  efficient 

and  equitable  in  providing  care  to  other  patients  and  the  community 
Become  knowledgeable  about  the  health  plan's  coverage  and  plan  options 
Show  respect  for  other  patients  and  health  workers 


Source:  Adapted  from  Advisory  Commission  on  Consumer  Protection  and  Quality  in  the  Health  Care  Industry,  Consumer  Bill  of  Rights  and  Responsibilities; 
Report  to  the  President  of  the  United  States,  November  1997. 


1998-2000.  Growth  in  expenditures  tor  outpatient  services  aiso 
is  expected  to  decelerate  from  its  historically  rapid  pace. 
Medicare's  scheduled  switch  to  a  prospective  payment  system 
for  outpatient  services  in  1999  is  expected  to  contribute  to  this 
slowdown. 

However,  growth  in  expenditures  for  physician  services  is 
expected  to  climb  from  an  annual  rate  of  3.3  percent  in  1996  to 
7. 1  percent  by  the  year  2000  as  Medicare  benetlciaries  enroll  in 
managed  care  plans  and  physician  services  are  substituted  for 
hospital  care.  Spending  for  other  professional  services  such  as 
specialist  clinics  and  independent  practitioners  is  projected  to 
rise  from  a  7.3  percent  annual  growth  rate  in  1996  to  7.8  percent 
by  2001. 

Since  1 993,  health  care  spending  as  a  percentage  of  GDP  has 
remained  relatively  stable  at  about  1 3.6  percent,  except  in  1997, 
when  it  fell  to  13.5  percent.  By  2007,  health  care  spending  as  a 
percentage  of  GDP  will  have  risen  to  a  projected  16.2  percent. 

Managed  care  will  continue  to  dominate  the  health  care 
industry,  with  a  share  of  about  93  percent  of  patients  by  2005. 
HMOs  can  be  expected  to  modify  their  operational  practices  to 
accornmodate  patients'  complaints  and  increase  access  and 
quality  care.  Managed  care  premiums  probably  will  increase 
about  7  to  9  percent  per  year  in  the  period  2000-2002  and  thus 
help  enhance  profits  for  investors  and  providers.  Mergers  and 
acquisitions  will  continue  to  occur  among  health  care  organiza- 
tions such  as  for-profit  hospitals,  HMOs,  and  home  care,  but  at 
a  much  slower  rate  than  in  the  late  1990s.  Small  and  inefficient 
hospitals,  HMOs  and  preferred  provider  o'ganizations  (PPOs) 
will  be  closed  or  bought  by  larger  ones. 

The  nursing  homes  and  home  health  care  providers  that  went 
out  of  business  because  of  the  impact  of  the  BBA  of  1997  will 


soon  be  replaced  by  new  entrepreneurs  to  accommodate  theJ< 
growing  elderly  population  that  needs  such  care.  The  rate  of  j]  • 
growth  of  health  care  spending  in  the  next  5  years  will  provide  .' 
a  clearer  indication  of  the  effects  of  managed  care  in  containing  'i  i  ,  ? 
medical  inflation. 

TRADE  TRENDS  I 


It  is  probable  that  a  significant  amount  of  medical  services  is  .'j 
hidden  in  other  international  trade  transactitins,  such  as  royal- ,  \  ,^ 
ties,  fees,  and  licensing  costs  for  medical  consulting  projects..!  ( 
Services  such  as  health  care  training  and  equipment  repair  often  J 
are  "bundled"  into  contracts  for  purchases  of  medical  equip-  ' 
ment.  Moreover,  it  is  likely  that  official  figures  underestimate 
the  scale  of  medical  service  transactions  between  Mexico  and  . 
the  U.S.  border  states:  much  of  that  care  is  purchased  out  of^ij^ 
pocket  and  performed  by  individual  physicians'  offices  and  ' 
small  providers.  ^ 

The  bulk  of  U.S.  medical  service  exports  (see  Table  43-3)  is  .i 
still  accounted  for  by  foreign  citizens  travelling  to  the  United -  ft 
States  for  treatment.  U.S.  medical  service  exports  rose  to  a  j  s 
value  of  $888  million  in  1997,  a  1 .8  percent  increase  over  1996.  '  | 
These  exports  have  experienced  a  marked  slowdown  since  the  l| 
mid-1990s,  when  annual  growth  averaged  about  6  percent.  Rev- 
enues from  U.S.  management  of  foreign  health  care  facilities 
remain  considerably  more  modest,  although  the  $33  million 
registered  in  1997  represented  almost  a  doubling  from  1996. 

Official  statistics  for  U.S.  imports  of  medical  services  are  ^ 
unavailable.  Foreign  revenues  from  the  management  of  U.S.  s 
health  care  facilities  in  1997,  however,  expanded  significantly  .^^ 
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TABLE  43-2:    Health  and  Medical  Services  Trends  and  Forecasts 

billions  of  dollars;  percent) 


1992 


1993      1994  1995 


1996 


1997' 


1998'' 


1999' 


2000' 


Porcent  Cliniiga 
97-98     98-99     99-00  96-00'' 


Matlonal  health  expenditures 
Health  services  and  supplies 
Personal  health  care 
Hospital  care 
Physicians'  services 
Dental  services 
Other  professional  services 
Home  health  care 
Drugs  and  other  medical 
nondurables 
Prescription 

Other  nondurable  medical 
Products 

Vision  products  and  other  medical 
durables 

Nursing  home  care 

Other  personal  health  care 
Program  administration  and  net 

cost  of  private  health  insurance 
Government  public  health  activities 
Research  and  construction 
Research' 
Construction 


836.5 
809.0 
740.7 
305.3 
175.9 
37.0 
42.1 
19.6 
71.2 


898.5 
869.5 
790.5 
323.0 
185.9 
39.5 
46.1 
23.0 
76.2 


947.7 
917.2 

834.0 
335.7 
193.0 
42.4 
49.6 
26.2 
81.6 


993.7 
963.1 
879.3 
347.2 
201.9 
45.0 
53.6 
29.1 
88.9 


1,042.5 
1010.6 
924.0 
360.8 
208.5 
47.5 
57.5 
31.2 
98.3 


1,092.4 
1,057.5 
969.0 
371.1 
217.6 
50.6 
61.9 
32.3 
108.9 


1,151.7 
1,114.7 
1,018.0 
382.7 
228.0 
53.5 
66.8 
32.3 
120.9 


1,228.5 
1,189.7 
1,078.3 
401.3 
241.5 
56.6 
72.1 
33.8 
132.6 


1,316.2 
1,275.5 
1,150.9 
424.0 
258.7 
60.2 
77.9 
36.0 
145.5 


5.43 
5.41 

5.06 
3.13 
4  78 
5.73 
7.92 
0.00 
11.02 


6.67 
6.73 
5.92 
4.86 
5.92 
5  79 
7.93 
4.64 
9.68 


7  14 

7.21 
6  73 
5.66 
7.12 
6.36 
8.04 
6.51 
9.73 


6.00 
5.99 
5.64 
4.12 
5.64 
6.10 
7.89 
3.64 
10.30 


46.6 

50.6 

55.2 

61.1 

69  1 

78.9 

90.0 

100.6 

112.1 

14,07 

11.78 

11,43 

12  86 

24.6 

25.6 

26.4 

27.9 

29.2 

30.0 

30.9 

32.0 

33.4 

3,00 

3,56 

4,38 

3,42 

11.9 

12.3 

12  5 

13.1 

13.4 

13.9 

13.8 

14.3 

15.0 

0.72 

3,62 

4.90 

2,86 

62.3 

66.4 

71.1 

75.5 

79.4 

82.8 

87,0 

90  1 

94.1 

5  07 

3,56 

4,44 

4,34 

15.4 

18.0 

21.9 

25.1 

27.4 

29  9 

33.0 

36.0 

39.5 

10,37 

9,09 

9,72 

9  58 

44.9 

53.7 

55.1 

53.3 

52,5 

50.0 

54.5 

65.1 

74.5 

9,00 

19,45 

14,44 

9,14 

23.4 

25.3 

28,2 

30.4 

34.0 

38.5 

42,3 

46,2 

50,2 

9,87 

9,22 

8,66 

10,23 

27.5 

29.0 

30.5 

30.6 

32.0 

34.9 

37.0 

38.8 

40,7 

6,02 

4  86 

4.90 

6  20 

14.2 

14.5 

15.9 

16.7 

17.2 

18.0 

18.8 

19.7 

20.6 

4.44 

4,79 

4,57 

4,61 

13.4 

14.5 

14.6 

13.9 

14.8 

16.9 

18.2 

19.2 

20.1 

7.69 

5,49 

4,69 

7,95 

'  Preliminary. 
'  Estimate. 
'  Forecast. 

'  Compound  annual  growth  rate. 

'  Research  and  development  expenditures  of  drug  companies  and  other  providers  and  suppliers  of  medical  equipment  are  excluded  from  research  expendi 
tures  but  are  included  in  the  expenditure  class  in  which  a  product  falls. 

Source;  U.S.  Department  of  Health  and  Human  Services,  Health  Care  Financing  Administration,  Office  of  the  Actuary. 


from  their  niode.st  base.  Foreign  companies  received  .$4.^  mil- 
lion tor  those  services,  a  rise  of  87  percent  ()ver  1996. 

Health  care  seiivice  companies  receive  significant  revenues 
''from  owning  or  operating  afllhates  abroad.  Foreign  providers" 
success  in  the  United  States,  notably  that  of  providers  active  in 
hospital  services  and  cancer  treatment,  has  increased  in  recent 

TABLE  43-3:    U.S.  International  Trade  in  Medical 
(Services,  1992-1998 

'millions  of  dollars) 


1992      1993      1994      1995      1996      1997'  1998^ 

Medical  Services 

Exports  708        750       794       841        872        888  915 

Imports  Not  available 

Sales  to  Foreigners  by  U.S.  Nonbank  Affiliates 

367         381        476        677        360         470  520 
Sales  to  Americans  by  Foreign  Nonbank  Affiliates 

'      1,514      1,630      1,526     3,451       3,100  3,500 

Estimate  except  exports. 
Estimate. 

Suppressed  to  avoid  disclosure  of  individual  companies. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  Estimates  by 
he  International  Trade  Administration. 


years.  In  the  most  recent  year  for  which  data  are  available 
( 1996).  foreign  health  care  service  tlrms  received  .$.14.5  billion 
in  revenues  from  their  U.S.  afllliates,  a  126  percent  increase 
over  I99.S.  Canadian  and  German  companies  have  traditionally 
turned  in  strong  performances  in  this  sphere,  accounting  for  98 
percent  of  these  revenues  in  199.5. 

U..S.  sales  to  foreigners  through  foreign  affiliates,  in  con- 
trast, fell  to  only  $.^60  million  in  1996.  an  almost  47  percent 
drop  from  the  previous  year.  The  wider  permissible  range  lor 
commercial  health  care  operations  in  the  United  States  accounts 
tor  part  of  the  U.S.  deficit  in  sales  through  foreign  afllliates. 
Moreover,  recent  years  have  witnessed  the  sale  of  foreign  hold- 
ings of  the  largest  U.S.  investor-owned  hospitals.  Except  for 
New  York,  no  ban  on  for-profit  hospitals  in  the  United  States  or 
ceilings  on  hospital  and  physician  charges  through  central  bud- 
gets. 

U.S.  exports  of  medical  services  are  expected  to  climb  .^.7 
percent  to  about  $970  million  in  the  year  2000.  Assuming  a 
gradual  recovery  from  the  recent  economic  downturn  in  .Asia 
and  to  some  degree  in  Latin  America,  these  exports  should 
experience  annual  grow  th  of  approximately  4.5  to  5.0  percent  in 
the  period  2000-2004. 

Sales  to  foreigners  by  U.S.  health  care  service  afllliates 
abroad  should  rebound  from  their  nadir  in  1996  and  rise  I  I  per- 
cent to  approximately  $640  million  in  the  year  2000.  A  modest 
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annual  growth  of  just  over  3  percent  is  likely  in  the  2000-2004 
period.  Similarly,  it  appears  unlikely  that  health  care  service 
sales  to  Americans  by  foreign  affiliates  can  match  their  growth 
of  over  200  percent  in  1996.  These  purchases  should  nonethe- 
less increase  by  about  3  percent  in  the  year  2000.  with  annual 
growth  of  around  4  percent  in  the  period  2000-2004.  It  is 
expected  that  foreign  profit  margins  here  will  remain  in  a  fairly 
narrow  range  in  the  presence  of  a  continued  emphasis  on  cost 
control  in  the  U.S.  health  care  sector. 


GLOBAL  MARKET  PROSPECTS  

The  imperative  of  health  care  cost  containment  follows  from 
the  recognition  that  governments  everywhere  face  profound 
challenges  in  financing  the  level  of  medical  care  now  available 
to  their  populations.  Central  government  expenditures  for 
health  care  continue  to  be  trimmed  as  the  costs  of  procuring 
new  technologies  and  treating  aging  populations  expand.  More- 
over, in  regions  such  as  east  Asia  and  Latin  America,  overall 
economic  growth  has  declined  or  remained  stagnant,  posing  the 
question  of  how  future  medical  delivery  will  be  funded. 

Health  care  systems  are  thus  in  a  state  of  tlux  globally,  a  con- 
dition that  features  increasingly  hybrid  forms  of  national  health 
care  with  varying  degrees  of  state  supervision  and  private  com- 
mercial activity.  Among  the  most  common  are  national  health 
systems,  in  which  treatment  facilities  are  owned  by  govern- 
ments and/or  medical  practitioners  are  state  employees,  and 
government-subsidized  compulsory  health  insurance  systems. 
The  latter  form  of  medical  care  generally  entails  co\erage  of  a 
country's  entire  population;  Citizens  are  by  law  required  to 
purchase  health  insurance.  Under  this  approach,  which  is 
employed  in  Germany.  France,  Malaysia.  South  Africa,  and  a 
number  of  other  countries,  health  insurers  are  governmental  or 
government-designated  agencies.  Although  China  has  also 
established  a  variant  of  this  model,  health  authorities  are  mov- 
ing to  modify  its  structure  in  the  direction  of  one  that  relies  on 
medical  savings  accounts.  The  latter  method,  which  is  in  place 
in  Singapore,  requires  that  employers  provide  money  for 
employees  and  encourages  the  recipients  to  save  for  their  own 
medical  treatment. 

A  third  popular  form  of  national  health  care  that  is  especially 
prevalent  in  Latin  America  combines  contributions  from  the 
government,  employers,  and  employees  into  social  insurance 
funds  that  cover  health  care  costs.  Although  the  neediest  mem- 
bers of  the  population  are  covered  through  taxes,  patients  under 
the  social  funds  are  often  subject  to  copayments  for  their  own 
care. 

Along  with  identifying  means  to  finance  medical  treatment, 
countries  are  compelled  to  discover  ways  to  slow  rising  costs  in 
a  finite  budgetary  environment.  A  survey  of  global  cost  con- 
tainment efforts  in  health  care  reveals  a  wide  array  of  tools  u.sed 
by  foreign  governments  toward  this  end.  The  most  frequently 
employed  practices  are  copayments  for  pharmaceutical  prod- 
ucts and  the  setting  of  ceilings  for  the  prices  of  supplies.  Coun- 
tries such  as  France,  Italy,  and  Denmark  impose  national 
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budgets  for  hospitals  and  physicians  and  have  moved  to  expand  i) 
competition  between  providers,  while  Chile,  the  Netherlands, 
and  Malaysia  have  done  the  same  thing  among  payers.  Several 
countries,  including  China,  Canada,  Switzerland,  and  South  j||vfl 
Africa,  have  passed  measures  that  limit  coverage  of  basic  med- 
ical services.  Moreover,  the  "gatekeeping"  common  among  ■ 
American  HMOs,  in  which  access  to  specialists  is  determined  ; 
on  a  case-by-case  basis  by  a  central  gatekeeper,  has  been  intro-  i 
duced  by  managed  care  providers  entering  Asia  and  Latin  , 
America.  However,  this  cost-cutting  instrument  has  aroused  ; 
some  opposition  among  those  countries"  populations  and  health  i 
care  professionals. 

Prospective  providers  o\  health  care  services  abroad  should  ti 
harbor  no  illusions  about  the  level  of  commitment  needed  to  4 
acquire  and  sustain  a  successful  operation.  With  few  excep-fj: 
tions,  such  undertakings  are  associated  with  a  lengthy  time.ij 
horizon:  Ventures  in  which  a  health  care  firm  operates  at  a  loss>  '. 
for  the  first  .3  to  5  years  of  operation  are  not  uncomnK)n.  An 
entrepreneur  begins  by  accumulating  all  the  relevant  informa- 
tion  about  the  targeted  subsectors  of  a  country's  health  care  sys-  I 
tem,  investment  requirements,  and  cultural  attitudes  toward  4 
health  care  that  will  have  a  bearing  on  success.  Often  a  reliable 
local  partner  is  necessary  for  both  the  initial  informational  i 
needs  and  the  later  day-to-day  activities  associated  with  the^j 
enterprise.  Because  of  the  human  welfare  dimension  of  medical  i 
treatment,  successful  firms  invariably  benefit  from  stressing  J 
their  contribution  to  improving  the  well-being  of  the  subject 
populatic)n. 

Internationally  active  medical  service  firms  have  long  ii^ 
focused  on  Asia  because  i)f  the  high  per  capita  income  in  awi^ 
number  of  Asian  countries  and  the  propensity  for  a  large  pro-  ;i 
portion  of  out-of-pocket  payments  for  health  care.  Nearly  every.  ,'!  ,,, 
government  in  that  region  is  under  pressure  to  at  least  trim  l|  ,i, 
expenditures  on  health  care.  As  in  other  industries,  the  medical  fa 
service  industry  is  not  neglecting  the  potential  for  business  iHif!>;,|( 
China,  whose  vigorous  expansion  of  GDP.  growing  middleiij  ,| 
class,  and  rising  per  capita  income,  notably  in  its  larger  cities.n'iij 
are  spurring  interest.  The  probability  of  a  broader  role  for  pri- 
vate activity  in  the  medical  sphere  has  been  confirmed  by  theri 
Chinese  government's  admission  that  it  can  no  longer  maintain 
cradle-to-grave  health  care  coverage.  Recent  cuts  in  state  subsi-; 
dies  tor  health  care  ensure  that  a  growing  numtier  of  Chinese ' 
citizens  will  have  to  assume  a  larger  proportion  of  medical  pay- 1 
ments  themselves.  i 

in  the  next  3  to  .S  years,  Chinese  authorities  will  inaugurate  arilij 
unified  health  care  system  in  that  nation's  cities  that  will  be  T 
predicated  on  payroll  taxes,  personal  responsibility,  and  trim-  ii 
ming  waste.  The  government-administered  program  will  be  il 
financed  by  obligatory  contributions  from  employers  and. 
employees.  The  government  thus  seeks  to  extend  medical  insur-.  (i  j 
ance  to  urban  workers  but  also  aims  at  providing  incentives  for  3  , 
expanded  commercial  health  insurance.  j  - 

Despite  this  official  recognition  of  the  need  for  significant,  t 
reform  of  health  care,  strict  conditions  are  attached  to  foreign 
participation  in  Chinese  health  care  service  arrangements.  Cen-  , 
tral  government  regulations  established  in  1997  forbid  majority 


Imcign  conlri)!  of  health  care  cnlcipiiscs.  altlioiigh  niajority 
stakes  have  been  granted  to  a  tew  foreign  investors  in  Ikijing 
and  Shanghai  hospitals  and  clinics.  Chinese  authorities  as  a  rule 
permit  the  establishment  of  hospital  joint  ventures  for  the  teach- 
ing and  training  of  Chinese  medical  personnel  but  require  Chi- 
nese employment  and  subject  such  undertakings  to  a  needs  test. 

For  the  immediate  future,  foreign  hospital  undertakings  in 
China  will  serve  a  relatively  small  segment  of  wealthier  citi- 
zens, foreigners,  and  tourists  who  demand  high-quality  care.  In 
addition  to  the  Beijing  United  Family  Hospital,  which  opened 
in  1998  with  90  percent  U.S.  investment,  a  Canadian-Chinese 
joint  venture  was  inaugurated  in  the  capital  in  1999.  Some  for- 
eign providers  of  membership-based  emergency  services  were 
notably  successful  in  the  establishment  of  joint  ventures  earlier 
in  the  I99()s.  Those  firms  provided  both  inpatient  and  outpa- 
tient .services  to  members,  primarily  in  Beijing.  China  also  is 
experiencing  the  introduction  of  higher  quality,  western-style 
treatment  centers  in  regions  such  as  Guang/hoii,  Shanghai,  and 
Dalian. 

j  Singapore's  success  in  avoiding  the  most  damaging  effects 
of  the  Asian  economic  downturn  qualities  it  as  one  of  the  most 
promising  health  care  service  markets.  A  large  middle  class  and 
a  compulsoiy  medical  savings  scheme  that  accounts  for  almost 
two-thirds  of  all  private  medical  spending  have  attracted  the 
interest  of  foreign  providers.  Although  expenditures  for  health 
care  accounted  for  only  3. 1  percent  of  GDP  in  I99S,  projections 
are  for  those  costs  to  grow  to  7  percent  or  more  in  the  future. 
Both  a  gradually  aging  population  and  the  prevalence  of  unnec- 
essary laboratory  tests  for  patients  have  inflated  demand. 
Employers,  who  provide  medical  plans  for  their  employees,  are 
becoming  more  interested  in  adopting  managed  care  techniques 
to  constrain  costs. 

With  a  middle  class  exceeding  200  millittn  inhabitants,  India 
remains  an  area  »f  interest  to  the  health  care  service  industry. 
That  country's  health  care  delivery  is  provided  by  a  sizable  and 
growing  private  sector,  together  with  a  smaller,  poorly  financed 
web  of  public  hospitals  and  clinics.  Approximately  four-fifths 
of  Indian  health  care  is  accounted  for  by  out-of-pocket  pay- 
ments to  private  providers,  a  sector  that  is  largely  unregulated. 
In  addition  to  the  expected  expansion  of  the  private  insurance 
market  as  a  result  of  modified  regulations,  further  opportunities 
should  emerge  in  telemedicine  and  managed  care  plans  that  fea- 
ture affordable  services. 

Elsewhere  in  Asia,  the  lasting  effects  of  recession  have 
resulted  in  more  modest  overall  prospects  for  health  care 
providers  despite  the  fact  that  countries  such  as  Thailand  and 
Malaysia  in  previous  years  introduced  steps  to  shift  health  care 
treatment  toward  the  private  sector.  A  number  of  Thai  hospitals 
went  into  bankruptcy  after  the  Asian  currency  crisis,  while 
Indonesia  experienced  an  almost  complete  inability  to  purchase 
medicine.  In  Malaysia,  inhabitants  have  significantly  less 
money  for  purchasing  private  medical  treatment,  a  development 
that  has  shifted  a  larger  number  of  patients  into  the  state  health 
system,  straining  its  resources. 

In  only  a  few  regions  is  the  medical  service  industry  chang- 
ing as  rapidly  as  it  is  in  Latin  America.  In  particular,  that 


region's  customary  overreliance  on  hospitals  even  lor  roulmc 
procedures  is  giving  way  to  a  ticmand  lor  more  economical 
lorms  of  treatment.  Both  an  expansion  in  the  numbers  of  those 
who  can  pay  for  services  and  a  growing  market  for  manageti 
care  are  driving  this  trend.  In  this  environment,  the  decentral- 
i/ation  of  hospital  care  has  spurred  those  facilities  to  establish 
their  own  rate  structures  and  receive  reimbursement  commen- 
surate with  actual  performance. 

The  World  Bank  estimates  that  approximately  one-quarter  of 
all  Latin  American  hospital  slays  take  place  outside  the  public 
sector  This  divergence  from  traditional  practice  has  opened  up 
significant  opportunities  in  a  number  of  health  care  service  sub- 
sectors,  including  hospitals  specializing  in  tertiary  care, 
extended  care  centers,  ambulatory  surgery  centers,  and  home 
health  care.  Health  care  providers  also  see  the  regit)n  as  promis- 
ing for  ventures  in  community  hospitals,  physician  practice 
management  groups,  senior  living  centers,  rehabilitation  cen- 
ters, and  stand-alone  diagnostic  facilities.  The  favorable 
prospects  for  home  health  care  and  senior  living  centers  are 
largely  a  function  of  the  available  supply  of  specialists;  Coun- 
tries such  as  Argentina,  Bia/ii,  and  Colombia  do  not  have  a 
shortage  of  physicians  but  do  not  have  enough  nurses. 

It  is  expected  that  the  market  lor  HMOs  and  health  insurance 
in  Latin  America's  six  largest  countries  will  be  near  $40  billion 
by  the  year  2000.  The  Brazilian  market,  at  $20  billion,  will 
account  for  more  than  half  this  total,  while  it  is  estimated  that 
the  market  in  Argentina  will  rise  to  about  $13  billion,  a  30  per- 
cent increase  over  1997.  It  is  anticipated  that  the  combined  mar- 
ket volume  for  Chile,  Colombia,  Mexico,  and  Venezuela  will 
reach  $6.62  billion,  with  a  quadrupling  of  the  Mexican  market 
in  just  3  years.  Coverage  of  the  population  is  greatest  in  Colom- 
bia, which,  after  its  1996  health  care  reform,  raised  the  percent- 
age of  those  covered  from  16  percent  to  50  percent  in  only  2 
years.  By  contrast,  approximately  one-quarter  of  Brazil's  popu- 
lace is  covered,  compared  with  33  percent  in  Argentina,  27  per- 
cent in  Chile,  and  only  2  to  5  percent  in  Mexico. 

Partnerships  between  U.S.  and  Latin  American  hospitals  are 
a  common  and  important  feature  in  the  transformation  of  the 
region's  delivery  systems.  While  Mexico  has  thus  far  proved  to 
be  the  single  most  attractive  magnet  for  foreign  investors,  inter- 
est in  the  construction  of  hospitals  and  clinics  also  has  risen  in 
Chile,  Argentina,  Peru,  and  Colombia.  Clinics  treating  patients 
in  low-  to  medium-income  groups  as  well  as  fertility  treatment 
facilities  and  travelers'  health  centers  are  among  the  most  com- 
mon undertakings  in  these  countries.  Also,  indigenous  insur- 
ance companies  and  managed  care  providers  are  purchasing 
and  constructing  hospitals  to  establish  health  care  networks. 

Brazil,  along  with  Mexico  and  Venezuela,  offers  the  most 
promising  market  for  medical  service  companies  in  the  region 
as  a  whole.  By  1998,  more  than  45  million  of  Brazil's  citizens 
had  joined  private  health  plans,  a  fourfold  increase  over  1988. 
Others  received  treatment  in  private  hospitals  under  contracts 
with  the  public  health  system.  The  best  health  care  ser\ice 
opportunities  are  in  Brazil's  hospital,  managed  care,  home 
health  care,  and  diagnostic  subsectors.  The  U.S.  insurers 
CIGNA,  AIG,  and  Aetna,  along  with  some  Spanish  and  Asian 
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health  care  companies,  have  concluded  Joint  ventures  in  man- 
aged care  or  hospital  care  with  Brazilian  entities.  Issues  relating 
to  the  regulation  of  managed  care  facilities  as  well  as  to  quality, 
however,  remain  unresolved. 

Mexico  offers  commercial  possibilities  across  a  broad  range 
of  specialties,  including  managed  care,  border  clinics,  and 
regional  hospitals.  It  is  expected  that  there  will  be  a  significant 
expansion  of  cross-border  health  plans,  outpatient  clinics,  and 
diagnostic  treatment. 

Prospects  for  outpatient  clinics,  managed  care,  and  diagnos- 
tic treatment  in  Venezuela  are  favorable.  Broad  dissatisfaction 
with  the  public  health  care  system  and  what  is  viewed  as  exor- 
bitant, arbitrary  fees  by  private  physicians  and  hospitals  has 
fueled  the  search  for  alternatives.  Recent  legislation  has  broad- 
ened the  Venezuelan  population's  latitude  in  choosing  among 
numerous  public  and  private  providers. 

In  Argentina,  Chile,  and  Colombia,  reasonable  prospects  for 
the  growth  of  health  care  services  exist  in  some  specialized 
areas.  Argentinian  diagnostic  treatment,  managed  care,  and 
medical  clinics  are  drawing  the  attention  of  foreign  providers. 
At  least  16  arrangements  between  foreign,  primarily  U.S.,  firms 
and  Argentinian  health  entities  have  been  concluded  in  the 
health  care  services  area. 

Chile,  a  forerunner  in  Latin  American  iiealtii  care  privatiza- 
tion, offers  opportunities  in  assisted  living  and  care  of  the 
elderly  as  well  as  outpatient  clinics  and  diagnostic  treatment. 
Moreover,  the  market  for  "low-end"  managed  care  has  been 
largely  untapped  in  that  country.  Over  a  quarter  of  the  Chilean 
populace  is  currently  enrolled  in  private  health  plans.  A  consid- 
erable number  of  private  and  a  smaller  number  of  public  hospi- 
tals have  decided  to  expand  their  facilities  and  are  planning  the 
construction  of  additional  ones.  Private  hospitals  are  particu- 
larly well  financed  to  upgrade  existing  services. 

While  foreign  entry  into  the  Colombian  market  has  been  rel- 
atively modest,  hospital  services,  outpatient  clinics,  and  diag- 
nostic care  represent  areas  of  opportunity.  Reforms  introduced 
in  1996  were  followed  by  an  expansion  of  health  plan  enroll- 
ment from  16  percent  to  50  percent  in  only  2  years. 

More  than  ever,  health  care  service  opportunities  in  Canada 
are  a  function  of  providers'  success  in  offering  affordable  ser- 
vices. Since  1995.  both  federal  and  provincial  health  care 
authorities  have  effected  substantial  cuts  in  spending  in  the  pub- 
licly run.  comprehensive  health  care  system,  resulting  in  the 
closing  of  hospitals  and  greater  restrictions  on  the  services  pro- 
vided. Recent  years  also  have  witnes.sed  a  marked  emigration  of 
Canadian  physicians  to  the  United  States.  Long-term  private 
spending  on  health  care  has  continued  to  rise,  increasing  from 
25  percent  of  total  health  care  spending  in  1984  to  31  percent, 
or  roughly  $52  billion,  in  1998. 

With  waiting  time  for  operations  lengthening,  patients  are  in 
some  cases  looking  to  the  United  States  for  surgery  such  as 
heart  bypass  operations  and  eye  care.  In  larger  cities  such  as 
Calgary  and  Toronto,  health  centers  have  been  established  that 
receive  private  payment  for  specialties  such  as  dental,  orthope- 
dic, and  diagnostic  services.  Canada's  aging  population  should 
present  commercial  opportunities  in  assisted  living  centers  and 
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home  health  care,  particularly  for  firms  that  can  offer  a  cost-  | 
effective  alternative  to  that  country's  expensive  pharmaceuti- 
cals. Consulting  expertise   is  another  promising  area  in  i 
Canada's  cost-cutting  environment.  i  i 

Both  governmental  regulation  and  a  widespread  preference 
for  setting  strict  limits  to  the  range  of  permissible  commercial  i 
health  care  activities  have  prevented  the  emergence  of  opportuni-  ^ ; 
ties  in  western  Europe  that  are  commensurate  with  that  region's  > 
income  level.  Both  France  and  Italy,  for  example,  have  a  large  i 
segment  of  private  hospitals,  but  this  condition  has  not  led  to  a  ( I 
high  level  of  activity  there  by  U.S.  hospital  firms.  Low  overall 
Italian  expenditures  on  health  care,  which  accounted  for  only  4.9  t 
percent  of  that  country's  GDP  in  1996,  as  well  as  a  sizable  sur-  i 
plus  of  physicians  and  inefficiencies  in  pricing  and  information  .  ; 
systems  have  discouraged  foreign  medical  service  firms"  interest. 

The  region  has  for  some  time  engaged  the  interest  of  health  ;i 
care  providers  because  of  its  affluent  middle  clas.ses;  U.S.  i 
health  care  consultants  in  particular  look  for  opportunities  in  s 
fields  such  as  hospital  management  and  adrninistration.  Ger-  .| 
many  is  viewed  as  a  prospective  consumer  of  home  health  care  hi 
services  owing  to  its  rapidly  aging  population.  This  optimism  -I 
has  been  tempered,  however,  by  the  current  stagnation  in  ;  • 
demand  resulting  from  a  growing  emphasis  on  cost  cutting  that  M 
is  expected  to  persist  through  the  year  2()()().  Germany's  passage  li 
of  health  care  reform  legislation  has  intensified  cost  contain-  i: 
ment  objectives  in  the  medical  services  sector.  i 

Health  care  service  companies  continue  to  explore  business  ij 
ventures  in  the  Middle  East,  especially  the  Gulf  states.  Current  ij 
health  care  service  expcnt  opportunities  in  Saudi  Arabia  and  the  1 
United  Arab  Emirates  (UAE)  are  dominated  by  the  reality  of  / 
substantially  less  oil  revenue,  which  has  led  to  a  trimming  of  3 
health  care  expenditures  and  in  a  number  of  cases  a  decline  in  t 
the  scale  and  quality  of  medical  treatment. 

Saudi  Arabia  currently  spends  less  than  4  percent  of  GDP  on 
health  care  for  its  citizens,  a  proportion  that  is  low  by  the  slan-  «j 
dards  of  the  Organization  for  Economic  Cooperation  and  il 
Development  (OECD)  and  most  Latin  American  countries.  :i  1 
With  the  long-term  drop  in  oil  prices,  the  kingdom  has  scaled  ; 
buck  the  ambitious  spending  plans  of  the  198()s.  Recent  oil  -  i 
price  increases  may  alleviate  these  constraints,  however.  At 
present,  the  country  has  a  total  of  285  general  and  specialized  ■ 
hospitals,  and  almost  42,0()()  beds  are  now  in  use;  74  hospitals  "  i) 
are  privately  operated.  There  are  about  1,800  polyclinics  and '| 
primary  health  care  facilities. 

In  the  last  decade,  some  U.S.  health  care  providers  have  i 
obtained  business  in  Saudi  Arabia  in  specialties  such  as  cardiac 
care  and  hospital  management.  With  respect  to  the  UAE.  the 
Mayo  Clinic  in  1998  established  a  Dubai  office  to  assist  indige-  \ 
nous  patients  who  seek  the  clinic's  medical  treatment  in  the  J 
United  States.  In  addition,  Johns  Hopkins  was  awarded  a  $107  |l 
million  contract  for  the  management  and  operation  of  the  Khal-  - 
ifa  Medical  Hospital.  In  the  UAE,  the  best  prospects  for  U.S.  ' 
providers  are  in  the  specialties  of  pediatric  care  and  infectious  ' 
diseases,  for  which  authorities  are  constructing  hospitals.  MOH 
also  seeks  expertise  in  the  field  of  geriatric,  handicapped,  and 
rehabilitation  services  as  well  as  cardiac  disease  and  surgery. 


In  an  attcinpl  lo  lake  up  the  slack  left  hy  tailing  govcrnnicnl 
financing  ot  hcalth  care,  Saudi  Arabia  is  witnessing  a  rise  in  the 
number  of  private  hospitals  and  clinics  and  an  upgrading  of 
some  existing  medical  facilities,  which  could  olfer  possibilities 
for  U.S.  firms.  MOH  is  cunenlly  undertaking  the  conversion  of 
polyclinics  into  .^0-  to  .'SO-bed  general  hospitals  in  an  altempi  to 
replace  the  mobile  clinics  that  are  now  operating.  The  challenge 
for  U.S.  hospital  service  firms  is  to  provide  high-quality  Ireat- 
ment  at  affordable  prices  to  serve  a  broader  segmeiil  ol  the 
Saudi  Arabian  populace. 

Saudi  Arabia  also  offers  opportunities  lor  U.S.  health  insur- 
ers that  can  provide  standard  policies  for  small  to  medium-si/e 
companies  or  families  through  a  local  partner  or  agent.  As  a 
result  of  the  relatively  immature  state  of  the  insurance  market, 
however.  U.S.  firms  could  best  benefit  from  efforts  to  educate 
patients  about  the  advantages  of  medical  insurance  by  employ- 
ing vehicles  such  as  handouts  and  seminars. 

The  UAE  has  made  attempts  to  privati/e  some  health  care 
services.  In  1998,  Abu  Dhabi  passed  legislation  to  establish  an 
autonomous  corporation  for  the  development  of  health  care. 
That  corporation  will  act  as  the  responsible  authority  for 
approving  the  participation  of  foreign  hospitals  in  managemL-nt 
operations,  in  addition,  the  Ministry  of  Health  ( MOH )  asked  lor 
an  allocation  of  $27  million  for  1999  to  meet  the  cMierational 
costs  of  public  hospitals  and  other  medical  facilities  as  well  as 
medical  equipment  and  supplies.  The  public  health  care  system 
is  "free"  for  the  nation's  2.6  million  citi/ens  but  is  of  variable 
quality,  something  that  has  motivated  health  authorities  to  par- 
ticipate in  joint  economic  pri)granis  wilh  11. S.  academic  institu- 
tions such  as  Johns  Hopkins  University  and  the  Cleveland 
Clinic  Foundation. 

GLOBAL  BARRIERS  TO  TRADE  IN  HEALTH 
CARE  SERVICES 


Barriers  to  the  provision  of  health  care  vary  widely  from  coun- 
try to  country.  In  .lapan,  for-protlt  activity  by  hospitals  is  virtu- 
ally prohibited.  As  was  noted  earlier,  China  ordinarily  requires 
that  hospital  joint  ventures  be  geared  toward  teaching  Chinese 
health  specialists  and  makes  a  needs  test  mandatory.  Other  bar- 
riers stem  from  the  internal  structure  of  the  health  care  delivery 
system,  as  in  the  case  of  the  tight  collaboration  among  .lapanese 
physicians,  hospitals,  and  insurers  that  tends  to  discourage  for- 
eign competition. 

In  much  of  the  developing  world,  particularly  Africa,  the 
desperate  need  lo  combat  disease  and  provide  treatment  has 
resulted  in  minimal  barriers  to  foreign  entry.  Elsewhere,  domes- 
tic providers'  fear  of  foreign  competition  is  typically  the  driving 
force  behind  such  protective  measures. 

During  the  General  Agreement  on  Trade  in  Services  (GATS) 
negotiations  on  services  trade  concluded  in  1994,  only  about  a 
third  (33  nations)  of  the  participating  countries  offered  commit- 
ments in  health  care  services.  A  commitment  by  a  country  in  a 
sector  such  as  health  care  assures  that  the  market  in  that  coun- 
try is  open  to  firms  from  other  World  Trade  Organization 


(WIO)  member  slates.  However,  those  comnnlments  fre- 
quently include  a  listing  of  existing  restriclions  on  the  extent  of 
their  application.  Significant  U.S.  trading  partners  such  as 
Argentina,  Chile,  Hong  Kong,  Korea,  and  Indonesia  made  no 
commitments  in  this  sector  and  thus  are  not  bound  lo  any 
degree  ol  liberali/ation.  A  number  of  countries  made  relatively 
narrow  commitments,  with  Canada,  for  example,  stipulating 
only  that  "measures  related  to  the  supply  of  services"  in  health 
"may  result  in  differential  treatment  in  terms  of  price." 
Although  the  liuropean  Union  submitted  commitments,  the 
provision  and  sale  of  health  care  services  are  left  lo  the  individ- 
ual national  governments. 

In  those  negotiations,  it  was  relatively  rare  lor  a  member 
offering  commitments  in  the  health  care  service  sector  to 
restrict  its  citizens'  right  to  travel  abroad  to  receive  medical 
treatment.  However,  U.S.  trading  partners  generally  reserved 
the  right  to  independently  regulate  the  licensing  and  qualifica- 
tions of  physicians  and  medical  personnel  as  well  as  maintain 
residency  and  citizenship  requirements  for  the  practice  of  med- 
icine. However,  these  requirements  generally  are  applied  on  a 
most  favored  nation  (MFN)  basis. 

In  a  similar  fashion,  equity  investment  proved  to  be  a  cate- 
gory that  was  almost  always  subject  to  special  national  condi- 
tions. Many  countries  applied  ceilings  for  the  share  of  foreign 
equity  in  a  health  care  service  venture  (e.g.,  50  percent  in  Mex- 
ico, 49  percent  in  Brazil,  30  percent  in  Malaysia)  as  well  as 
needs  tests,  in  which  a  foreign  provider  must  show  that  there  is 
demand  for  its  service  beyond  the  ievel  currently  being  pro- 
vitled.  Medical  services  such  as  telemedicine  and  remote  diag- 
nostics, which  recently  have  emerged  as  cost-effective 
aiternatives  to  the  maintenance  of  expensive  facilities,  were 
areas  where  countries  reserved  the  right  to  imjiose  unilateral 
restriclions. 

GOVERNMENT  PROGRAMS 


The  U.S.  Department  of  Health  and  Human  Services  (HHS)  is 
the  federaf  government's  lead  agency  for  health  programs.  The 
mission  of  HHS  is  to  enhance  the  health  and  well-being  of 
Americans  by  providing  for  effective  health  and  human  ser- 
vices and  fostering  strong,  sustained  advances  in  the  services 
underlying  medicine,  public  health,  and  social  ser\ices.  The 
department  also  helps  expand  health  care  coverage  to  veterans, 
uniformed  military  personnel,  native  Americans,  and  indige- 
nous Alaskans.  The  federal  government  provides  health  grants 
to  help  sponsor  biomedical  research.  Besides  providing  billions 
of  dollars  for  Medicare  and  Medicaid  programs  and  medical 
research  through  the  National  Institutes  of  Health,  federal  tax 
laws  assist  in  financing  health  insurance  for  employers  and 
employees. 

Medicare 

Medicare  is  a  federal  program  that  reimburses  hospitals,  physi- 
cians, and  other  medical  providers  for  serving  patients  65  years 
of  age  and  older,  certain  disabled  people,  and  most  persons  with 
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end-slage  renal  disease.  Medieare  has  an  enrollment  of  about 
39  million  elderly  and  disabled  people.  There  are  two  basic  pro- 
grams under  Medicare:  Hospital  Insurance  (HI),  which  pays  for 
inpatient  hospital  care,  and  Supplementary  Medical  Insurance 
(SMI),  which  pays  for  physicians"  services,  outpatient  hospital 
.services,  and  some  other  services. 

Medicare  will  spend  about  .$2.^0  billion  in  1999  on  benefit 
and  administrative  services.  Medicare  has  increased  access  to 
the  quality  of  care  for  the  elderly  and  disabled.  Access  and 
high-quality  care  have  risen  from  60  percent  in  1966  to  almost 
100  percent  today.  Net  Medicare  outlays  are  expected  to  rise 
about  .^0  percent  from  1998  to  2003.  increasing  from  $194.2 
billion  to  $2.'>2  billion  in  that  period.  Those  amounts  include 
federal  spending  on  Medicare  benefits  but  do  not  include 
spending  financed  from  beneficiaries"  premium  payments  and 
administrative  costs.  Medicare  Part  A  expenditures  will 
increase  from  $130.3  billion  to  $160  billion,  a  4.2  percent  aver- 
age annual  increase,  from  199S  to  2003,  while  Medicare  Part  B 
will  grow  from  $63.8  billion  to  $92  billion,  an  average  annual 
rate  of  7.6  percent. 

Although  Medicare  is  a  public  program  llnanced  by  the  fed- 
eral government,  most  of  the  services  rendered  by  the  program 
are  provided  by  private  and/or  nonprofit  organizations.  Hospital 
inpatient  and  outpatient  facilities,  physicians"  offices,  and  nurs- 
ing home  care  and  home  health  agencies  receive  revenues  from 
the  program. 

In  1996.  hospitals  received  over  $11.'S  billion  and  787, .S13 
physicians  were  paid  $41.7  billion  for  their  ser\ices  under 
Medicare  (see  Table  43-4). 

The  BBA  of  1997  (PL10.'S-33)  legislated  changes  that  affect 
almost  every  aspect  of  the  Medicare  program.  Those  changes 
are  designed  to  produce  significant  savings,  expand  beneficia- 
ries" choices  among  a  wider  selection  of  health  plan  options, 
and  strengthen  the  traditional  Medicare  program. 

In  the  BBA,  Congress  mandated  major  reforms  in 
Medicare"s  role.  The  law  created  a  new  managed  care  program 
called  Medicare  +  Choice  that  expands  options  for  beneficiaries 
by  allowing  many  private  health  plans  to  offer  coverage  to 
Medicare  enrollees.  This  created  competition  among  health 


plans  such  as  HMOs,  PPOs,  and  provider-sponsored  organiza- 
tions (PSOs).  Beneficiaries  may  enroll  in  a  private  fee-for- 
service  plan  or  a  high-deductible  plan  with  a  medical  savings 
account  (MSA).  The  BBA  also  reduces  future  payment 
increases  for  some  providers  and  requires  the  HCFA  of  HHS  to 
develop  and  implement  prospective  payment  systems  for  a  vari- 
ety of  providers  that  previously  were  reimbursed  on  a  cost 
basis.  These  providers  include  skilled  nursing  homes,  hospital 
outpatient  facilities,  inpatient  rehabilitation  facilities,  home 
health  agencies,  and  Medicare  physician  services. 

Even  with  these  reforms,  the  aging  of  the  population  and  the 
continuing  development  of  new  medical  technologies  and  treat- 
ments will  increase  the  costs  of  Medicare  programs  in  the  future. 

The  President  has  proposed  reserving  15  percent  of  the  pro- 
jected federal  budget  surpluses  over  the  next  15  years  for  the 
Medicare  Trust  Fund  to  prolong  the  prt)gram"s  solvency  from 
2(X)8  to  2020. 

Medicare  is  consuming  a  growing  share  ot  the  federal  bud- 
get. In  1980.  federal  spending  for  Medicare  benefits  accounted 
for  only  5.2  percent  of  all  federal  outlays.  This  proportion  rose 
from  10  percent  in  1995  to  12  percent  in  1998.  and  a  high  of  16 
percent  is  envisaged  for  2008.  Medicare  enrollment  is  expected 
to  grow  slowly  until  2010  and  then  explode  when  the  baby 
boom  generation  begins  to  reach  age  65.  From  1995  to  2010, 
enrollment  is  estimated  to  grow  at  an  average  annual  rate  of  1 .5 
percent,  from  37.6  million  to  46.9  million  enrollees.  Enrollment 
will  rise  to  61.3  million  by  2020. 

Medicaid 

This  jonitly  funded  federal-state  health  care  program  provides 
medical  care  to  low-income  people,  including  children  and 
pregnant  women,  the  elderly,  the  blind,  and  the  disabled.  Total 
Medicaid  enrollment  decreased  from  33.2  million  in  1996  to 
32.1  million  in  1997.  That  decline  may  have  been  due  to  a 
reduction  of  welfare  assistance  and  Medicaid  benefits  under  the 
Personal  Responsibilities  and  Work  Opportunity  Reconstruc- 
tion Act  of  1996  and  the  replacement  of  traditional  Aid  to  Fam- 
ilies with  Dependent  Children  (AFDC)  welfare  payments  with 
Temporary  Assistance  to  Needy  Families  (TANF)  that  severed 


TABLE  43-4:    Medicare  Payments,  Providers,  and  Beneficiary  Use  by  Fee-for-Service  Sector 


Number  of 

Average 

Beneficiary 

Total  1996 

Percent  of 

Percent  of 

Beneficiaries  Who 

Medicare 

Cost  Sharing  as 

Provider/ 

Outlays 

Total  1984 

Total  1996 

Number  of 

Used  Services 

Percent  of  All 

Payment  per 

Percent  of 

Service  Type 

($  billions) 

Outlays 

Outlays 

Providers 

(thousands) 

Beneficiaries 

User  in  1996 

Total  Payment 

Hospital  inpatient 

98.6 

65 

49 

5,075 

6,964 

19 

11,336 

9 

Skilled  nursing  facility 

11.7 

1 

6 

15,553 

1,233 

3 

6,325 

n.a. 

Home  health  agency 

18.3 

3 

9 

9,886 

3,468 

9 

9,240 

0 

Hospice 

2.0 

1 

2,135 

309 

1 

6,058 

n.a. 

Physician 

41.7 

24 

21 

787,513 

29,539 

79 

1,409 

20- 

Outpatient' 

16.6 

6 

8 

n.a. 

19,709 

53 

778 

40 

Other 

11.6 

4 

6 

n.a 

n.a. 

n.a. 

n.a. 

n.a. 

'  Includes  payments  for  outpatient  services  provided  by  hospitals,  freestanding  dialysis  facilities,  skilled  nursing  facilities,  comprehensive  outpatient  rehabilita- 
tion facilities,  rural  health  clinics,  and  other  providers  of  covered  services. 
'  Excludes  balance  bills,  which  are  limited  to  15  percent  of  Medicare's  approved  payment. 

Source:  Medicare  Payment  Advisory  Commission  compilation  of  data  from  the  Health  Care  Financing  Administration,  n.a.  indicates  that  estimates  are  not  cur- 
rently available. 
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ihc  link  belvveen  tlic  receipt  o\  wellare  henelils  and  auloinalie 
Medicaid  enrollment. 

The  program's  total  s|ietKling  rose  IriMii  $139.^  billion  in 
i'W7  to  $182.0  billion  in  1999.  Total  spending  increased  only 
I  3.8  percent  in  1997.  rising  to  $139.9  billion,  the  slowest  growth 
since  Medicaid's  inception  nearly  .^0  years  ago.  Preliminary 
data  suggest  that  the  slowdown  can  be  attributed  to  decreases  in 
enrollment  in  I99.S.  1996,  and  1997  as  well  as  reductions  in  the 
rate  of  spending  growth  per  enrol  lee.  The  Congressional  Hud- 
gel  Ortlce  estimated  that  Medicaid  provides  care  for  20  percent 
of  the  nation's  children  and  is  the  laigest  single  purchaser  of 
maternity  care,  nursing  home  services,  and  other  long-term  care 
services.  The  prttgram  covers  about  two-thirds  of  nursing  home 
residents.  Although  the  elderly  and  disabled  make  up  less  than 
one-third  of  Medicaid  beneficiaries,  they  consume  almost  two- 
thirds  of  the  spending  on  benefits.  Medicaid  serves  at  least  hall 
of  all  adults  with  AIDS  and  about  90  percent  of  children  with 
AID.S.  The  BBA  has  allowed  states  to  mandate  managed  care 
enrollment  for  the  Medicaid  jiopulation  without  getting  federal 
(  approval.  States  are  encouraging  enrollees  to  join  managed  care 
'  plans.  The  number  of  managed  care  enrollees  in  Medicaid  pro- 
grams increased  from  4.S  million  in  1993  to  tner  15  million  in 
1997  (see  Table  43-5). 

The  proportion  of  the  Medicaid  population  in  managed  care 
increased  from  9.5  percent  in  1991  to  47.8  percent  in  1997.  In 
1997.  the  BBA  made  iinportant  changes  to  Medicaid  to  reduce 
spending,  mainly  by  reducing  the  Disproportionate  Share  of 
Hospital  Program  and  giving  states  more  llexibility.  The  BBA 
gave  states  the  option  of  requiring  most  beneficiaries  to  enroll 
in  managed  care  plans  without  seeking  a  federal  waiver  and 
also  made  it  easier  to  set  hospital  and  nursing  home  reimburse- 
ment rates.  States  now  have  the  option  of  guaranteeing  Medic- 
aid eligibility  to  children  for  1 2  months  regardless  of  changes  in 
a  child's  family"s,income  and  restore  Medicaid  benefits  for  cer- 
tain groups  of  immigrants  who  would  otherwise  lose  them 
under  the  1996  welfare  law.  About  10  million  American  chil- 
dren lack  health  insurance;  the  BBA  established  the  state  Chil- 
dren Health  Insurance  Program  (CHIP),  which  provides  $24 
billion  over  the  next  5  years  for  stales  to  expand  health  insur- 
ance to  low-income  uninsured  children. 


TABLE  43-5:  Managed  Care  as  a  Percentage  of 
Total  Medicaid  Enrollment.  1991-1997 


Year 

Total  Medicaid 
Population 

IVlanaged  Care 
Enrollees 

Percent  IVIanaged  Care 
Enrollment 

1991 

28,280,000 

2,696,397 

9.5 

1992 

30,926,390 

3,634,516 

11.8 

1993 

33,430,051 

4,808,951 

14.4 

1994 

33.634,000 

7,794,250 

23.2 

1995 

33,373,000 

9,800,000 

29.4 

1996 

33,241,147 

13,330,119 

40.1 

1997 

32,092,380 

15,345,502 

47.8 

Source:  U.S.  Department  of  Health  and  Human  Services,  Health  Care 
Financing  Administration. 


Domestic  Subsectors 

Managed  care  has  transformed  the  health  care  services  delivery 
system  in  the  United  States.  Hospital  and  physician  services  con- 
tinue to  be  the  largest  subsectors  of  (he  health  care  delivery  sys 
tem,  but  their  share  of  total  spending  is  diminishing.  'Ihese 
subsectors,  which  accounted  for  57.6  percenl  of  total  national 
health  spending  in  1990,  accounted  for  only  52.4  percent  in  1999. 
The  dropol'5.2  percentage  points  in  spending  was  shifted  to  home 
health  care  ageticies,  nursing  home  care,  prescription  drugs,  other 
professional  services,  and  other  alternative  delivery  services. 

There  are  over  5,244  community  hospitals  in  the  nation,  with 
about  1 5  percent  of  them  privately  owned  and  the  rest  being  non- 
profit institutn)ns.  Major  private  hospital  corporations  such  as 
Columbia/HCA  and  Tenet  Healthcare  have  become  giant  corpo- 
rations through  mergers  and  acquisitions.  The  10  largest  for- 
profit  multihospital  systems  have  maintained  their  share  of  the 
total  market  of  for-profit  hospitals  with  16  percent  of  the  total 
beds  in  the  nation  in  1996  compaied  with  15  percent  in  1986. 
There  is  an  (wercapacity  of  hospital  beds  in  the  nation,  as 
reflected  by  the  rate  of  occupany.  Eftorls  to  reduce  that  surplus 
have  not  been  successful.  Tlic  average  occupancy  rate  for  com- 
munity hospitals  increased  from  58.7  percent  in  1996  to  59.6  per- 
cent in  1997. 

Between  1983  and  1996.  Medicare  payment  for  hospital  out- 
patient services  rose  more  then  13  percent  per  year  on  a\  erage. 
The  contributing  factors  were  ( 1 )  an  increase  in  the  number  of 
Medicare  beneficiaries.  (2)  payment  policies  that  encourage  a 
shift  from  inpatient  to  outpatient  settings,  and  (3)  advances  in 
medical  technologies  that  have  increasetl  the  supply  of  and 
demand  for  hospital  outpatient  services.  In  the  1983-1996 
period,  hospitals  were  operating  with  stable  profit  margins  and 
increased  their  revenues  by  engaging  in  the  business  of  post- 
acute  home  health  care  and  providing  nursing  home  services. 
Hospital  expenditures  grew  from  $360.8  billion  in  1996  to 
$371.1  billion  in  1997.  a  2.9  percent  increase  (see  Table  43-2). 
The  BBA  has  developed  a  new  payment  system  for  hospitals, 
and  in  this  competitive  environment  hospitals  will  ha\e  to 
become  more  creative  in  cutting  costs  while  attracting  patients. 

Expenditures  for  physicians'  services  rose  to  an  estimated 
$241 .5  billion  in  1999.  a  5.9  percent  increase  over  1998.  Spend- 
ing on  physicians"  services  have  grown  at  a  low  rate  since  1990 
because  of  the  expanding  role  of  managed  care  contracts  and 
changes  in  physician  practices.  Outlays  (or  nursing  home  care 
amounted  to  $90.1  billion  in  1999.  Annual  spending  growth  for 
nursing  home  care  fell  from  a  high  of  23.4  percent  in  1992.  to 
5.2  percent  in  1996.  to  3.6  percent  in  1999.  As  a  result  of  BBA 
determination  to  implement  corrective  actions  in  that  sector,  the 
number  of  home  health  care  agencies  fell  from  10.027  in  1996 
to  about  9,886  in  1998.  This  was  due  partly  to  the  detection  of 
fraud  and  abuse  in  the  industry.  As  a  result,  there  is  a  morato- 
rium on  the  licensing  and  certilication  of  new  Medicare- 
participating  home  health  agencies. 

Home  Health  Care 

Home-delivered  health  and  medical  services  have  become  an 
integral  part  of  the  U.S.  health  care  system.  The  high  cost  of 
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hospital  and  iiuising  home  care  has  intensified  the  need  for 
alternative,  less  expensive  ways  of  delivering  care  to  elderly, 
sick,  and  disabled  people  who  in  many  cases  require  continuous 
skilled  nursing  care.  One  of  the  most  effective  ways  of  contain- 
ing health  care  costs  is  by  providing  care  in  a  patient's  home. 

The  home  care  industry  consists  of  home  health  agencies, 
home  care  aid  organizations,  and  hospices.  Currently,  there  are 
over  20,000  home  care  organizations  in  the  United  States  that 
deliver  home  care  services  to  8  million  individuals  with  an 
acute  illness,  a  long-term  medical  condition,  a  permanent  dis- 
ability, or  a  terminal  illness. 

Medicare  payments  for  home  care  accelerated  the  industry's 
growth.  From  1967  to  1985,  the  number  of  agencies  certified  to 
participate  in  the  Medicare  program  rose  from  1,753  to  5,983. 
However,  the  number  of  agencies  certified  decreased  from  1 985 
to  1990  because  of  the  huge  increase  in  Medicare  paperwork 
and  unreliable  payment  policies.  This  resulted  in  a  lawsuit  with 
an  outcome  in  favor  of  the  National  Association  for  Home  Care. 
The  conclusion  of  this  conflict  provided  the  association  with 
the  opportunity  to  participate  in  rewriting  Medicare's  payment 
policies  for  home  health  care.  The  number  of  Medicare- 
certitled  home  health  agencies  increased  from  5,793  in  1990  to 
a  high  of  9,886  in  1996,  a  73. 1  percent  increase. 

Medicare  and  Medicaid  programs  are  the  largest  sources  of 
funding  for  home  health  care.  For  instance,  in  1996.  Medicare 
and  Medicaid  paid  38.7  and  27.2  percent,  respectively,  of  total 
home  health  care  costs.  Out-of-pocket  expenses  accounted  for 
20.5  percent,  and  private  insurance  accounted  for  only  1 2.2  per- 
cent; the  remaining  1 .4  percent  went  to  nonprofit  organizations. 

During  the  period  1992-1996.  Medicare  payments  for  home 
health  services  rose  from  $8  billion  to  $18  billion  while  the 
number  of  visits  more  than  doubled,  risiiig  from  132  million  to 
284  million.  Annual  visits  per  user  increased  nearly  50  percent 
from  53  to  79.  Payments  per  user  rose  1 2  percent  annually  dur- 
ing that  period  (see  Table  43-6). 

Poorly  defined  standards  for  home  health  care  ha\e  given 
home  health  agencies  leeway  to  interpret  Medicare  rules  to  their 
advantage.  The  HHS  investigative  unit  has  suggested  that  abu- 
sive and  fraudulent  activities  exist  within  the  home  health 
industry  and  may  account  for  an  important  share  of  Medicare 

TABLE  43-6:    Medicare  Home  Health  Use.  1988-1996 


Number  of 

Beneficiaries 

Receiving  Home 

Number 

Health  Services 

of  Visits 

Visits  per 

Payments 

Year 

(thousands) 

(thousands) 

User 

per  User 

1988 

1,582 

37,130 

23 

1,287 

1989 

1,685 

46,297 

27 

1,500 

1990 

1,940 

69,389 

36 

1,986 

1991 

2,226 

98,650 

44 

2,487 

1992 

2,523 

132,494 

53 

3,061 

1993 

2,868 

168,029 

59 

3,556 

1994 

3,175 

220,495 

69 

4,179 

1995 

3,457 

266,261 

77 

4,621 

1996 

3,583 

283,939 

79 

4,819 

Source:  Health  Care  Financing  Administration,  Office  of  the  Actuary. 
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home  health  expenditures.  This  information  assisted  BBA 
advocates  in  restricting  Medicare  reimbursement  payments  for 
home  health  care. 

The  BBA  stipulated  strict  coverage  and  administrative 
guidelines,  such  as  normative  standards  for  home  health  claims 
denial  and  the  inclusion  of  physician  identification  numbers  on 
home  health  agency  bills,  which  should  help  reduce  inappropri- 
ate billing  practices.  The  BBA  also  mandated  the  implementa- 
tion of  a  prospective  payment  system  for  home  care  by  fiscal 
year  2000.  This  payment  system  must  account  for  number, 
types,  and  duration  of  visits;  differences  in  the  mix  of  services 
to  beneficiaries;  and  variation  in  the  cost  of  providing  those  ser- 
vices. 

The  number  of  Medicare-certified  home  health  agencies 
declined  to  9.886  in  1996  and  decreased  further  to  9,655  in 
1998.  The  home  health  care  sector  is  labor-intensive.  Employ- 
ment in  the  home  care  industry  rose  from  510,000  in  1993  to 
over  700,000  in  1997  but  fell  7.2  percent  in  1998  as  a  result  of 
the  reforms  instituted  by  the  BBA. 

Hospital  Margins 

The  financial  performance  of  hospitals  was  better  in  1997  than 
it  had  been  since  1986.  Despite  declining  occupancy,  hospital 
closures.  Medicare  program  regulations,  the  BBA,  and  compe- 
tition from  managed  care,  the  hospital  industry  has  remained 
financially  sound. 

In  a  report  to  Congress,  the  Medicare  Payment  Adviscny 
Commission  (MedPAC)  indicated  that  trends  in  hospital  rev- 
enues and  expenses  have  tended  to  move  in  the  same  direction. 
In  the  1980s  and  early  199()s.  both  revenues  and  expenses  per 
adjusted  admission  in  hospitals  rose  at  an  annual  rate  of  atxiut  9 
percent.  In  1993.  however,  there  was  a  sharp  decrease  in  rev- 
enues and  expenses  per  adjusted  admission.  This  lower  rate  of 
growth  in  both  areas  has  continued  in  recent  years,  but  hospi- 
tals' aggregate  total  revenue  margin  increased  Irom  3.6  percent 
in  1^90  to  6. 1  percent  in  1996,  the  last  year  tor  which  full  data 
are  available,  a  gain  of  2.5  percentage  points  (see  Economic  and 
Trade  Trends  at  the  beginning  of  the  chapter).  MedPAC  indi- 
cated that  these  margins  compare  favorably  with  data  as  far 
back  as  the  early  197()s.  when  Medicare  payment  was  based  on 
reimbursement  of  costs. 

Preliminary  data  show  that  total  margins  continued  to 
increase  in  1997,  and  more  current  data  show  that  hospitals  suc- 
ceeded in  controlling  the  growth  in  their  expenses  through  mid- 
1998.  However,  21.6  percent  of  hospitals  had  a  negative  total 
revenue  margin  in  1996;  that  was  less  favorable  than  the  20.7 
percent  recorded  in  1995,  which  was  the  lowest  percent  since 
the  Prospective  Payment  System  was  introduced  in  1987.  This 
percentage  was  as  high  as  35.1  percent  in  1987  (see  Economic 
and  Trade  Trends  at  the  beginning  of  the  chapter). 

Health  Insurance  in  the  United  States 

About  70  percent  of  the  U.S.  population  is  covered  by  health 
insurance  obtained  from  the  private  or  public  sector.  Those  with 
private  health  insurance  obtain  coverage  through  direct  pur- 
chase from  an  insurance  company  or  through  the  workplace, 
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either  Iroin  ihcir  own  cmployiiKMil  or  iiiclircclly  Ironi  that  ol  a 
laiiiily  niLMiihcr.  More  tlian  I, ()()()  private  U.S.  iiisiiranee  com- 
panies write  individual  and  group  health  poheies.  In  addition  to 
commercial  insurance  companies,  there  are  private  insurers 
such  as  Blue  Cross  and  Blue  Shield  and  numerous  managed 
care  organizations.  A  growing  number  of  health  insurance  jilans 
are  self-insured,  in  which  case  an  employer  or  union  assumes 
all  or  part  of  the  responsibility  for  paying  claims.  A\so,  health 
care  benefits  are  available  through  various  government  pro- 
grams, including  Medicare  for  persons  (lS  and  older  and  those 
with  certain  disabilities  and  Medicaid  for  a  portion  of  the  indi- 
gent pt)pulatit)n  and  certain  categories  of  the  medically  ncedv. 

Despite  the  expansion  of  government  programs  and  the 
reduction  in  the  rate  of  increase  in  health  care  costs,  the  number 
of  uninsured  persons  is  increasing  rapidly.  In  1997,  there  were 
about  43  million  persons  in  the  United  States  without  health 
insurance  coverage.  There  are  numerous  reasons  kn  the  high 
number  of  uninsured  persons  including  but  are  not  limited  to  ( 1 ) 
the  erosion  of  Medicaid  coverage  for  the  poor,  (2)  an  increase 
in  part-time  workers,  (3)  the  growing  number  of  workers 
employed  by  small  establishments  that  are  less  likely  to  t)fTer 
group  health  insurance,  and  (4)  demographic  shifts  involving 
certain  subgroups  of  the  population,  such  as  young  workers, 
low-wage  workers,  and  workers  who  do  not  understand  the 
English  language. 

For  many  years,  the  media  as  well  as  many  health  analysts 
have  reported  that  insurers  are  raising  premiums  to  restore  their 
profit  margins  and  that  underlying  health  care  insurance  costs 
will  cause  health  care  prices  to  escalate.  Some  analysts  also 
claim  that  managed  care  is  a  one-time  savings  device  and  will 
not  hold  down  health  costs.  However,  a  look  at  premium 
increases  for  the  period  1997-1998  does  not  substantiate  these 
views.  An  industry  study  of  medium-si/e  and  large  companies 
in  the  United  Stages  indicated  that  the  average  increase  in  health 
premiums  in  that  period  was  only  3.3  percent.  Single  and  fam- 
ily coverage  premiums  rose  2.9  and  4.3  percent,  respectively, 
while  the  consumer  price  index  rose  1 .7  percent  in  that  period. 
The  percentage  increases  per  employee  for  single  coverage  fee- 
lor-service  premiums  and  HMO  premiums  were  almost  the 
same  at  1.1  percent  and  1.2  percent,  respectively,  while  per 


family  the  increases  were  4.2  percent  and  3.1  percent,  respec- 
tively. However,  PPOs'  and  point  of  service  plans'  premiums 
for  employee  and  family  coverage  rose  an  average  of  6.3  per 
cent  and  4.6  percent,  respectively,  dur  ing  that  period. 

Medical  cost  trends  for  managed  care  and  fee-for-service 
plans  typically  follow  3-year  cycles,  and  there  is  a  lag  before 
premium  increases  become  effective.  Other  variables,  such  as 
Medicare  and  Medicaid  cost  containment  policies,  demo- 
graphic factors,  future  macroeconomic  conditions,  and  health 
sector  developments,  also  affect  health  care  prices.  Some  ana- 
lysts predicled  a  substantial  increase  in  medical  costs  for  1997, 
I99S,  and  1999.  The  rate  of  increase  in  medical  costs,  however, 
actually  decreased  to  percent  in  199.S.  4.9  percent  in  1996 
and  1997.  and  4.S  percent  in  199X.  the  lowest  percentage 
increases  in  the  more  than  three  decades  since  the  Medicare  and 
Medicaid  programs  were  introduced. 

Employment  in  the  Health  Care  Services 

Growth  in  employment  in  health  care  services,  which  increased 
significantly  in  the  198()s  and  early  I99()s,  has  begun  to  sUm; 
however,  the  health  industry  continues  to  he  a  major  source  of 
job  creation  in  cities  and  slates.  In  I99(S,  tiie  private  health  care 
industry  employed  over  9.9  million  people,  a  1.9  percent 
increase  over  1997;  however,  hospitals,  the  largest  subsector  in 
the  industry,  employed  more  tiian  3.9  million  people,  a  2.2  per- 
cent rise  over  1997  (see  Table  43-7).  it  is  noteworthy  that  in  the 
period  1987-1992.  hospital  job  growth  was  6()8.()()().  whereas 
in  1992-1997  it  fell  to  I  I9.()()(),  retlecting  the  competitive 
forces  of  managed  care  in  the  industry.  This  period  witnessed  a 
growing  shift  of  jobs  from  hospital  inpatient  services  to  outpa- 
tient services. 

There  appears  to  be  a  correlation  between  health  care  spend- 
ing, employment,  and  earnings  in  this  industry.  As  health  care 
workers  experienced  smaller  gains  in  employment  and  earnings 
in  the  late  199()s  compared  with  the  l9SOs,  the  rate  of  growth  in 
health  care  costs  decreased.  Health  services  have  been  account- 
ing for  a  growing  proportion  of  the  private  economy  in  the 
United  States.  Private  health  services  employment  rose  at  an 
average  rate  of  4.6  percent  from  1987  lo  1992  compared  with  3.8 
percent  for  services  as  a  whole  during  that  period.  For  1992  to 


TABLE  43-7:    Annual  Average  Growth  in  Employment,  Total  Services,  and  Health  Care  Services,  1987-1998 


1987-1992 

1992- 

-1997 

Industry 

1998 

Total 
Employment 
(thousands) 

Job 
Growth 
(thousands) 

Annual 
Average 
Percent 
Change 

Job 
Growth 
(thousands) 

Annual 
Percent 
Change 

1997-1998 
Percent 
Change 

Services 

Health  services 

Offices  of  medical  doctors 

Offices  of  other  health  practitioners 

Nursing  and  personal  care 

Hospitals 
Home  health  services 


37,525 
9,904 
1,817 

464 
1,757 
3,953 

680 


4,942 
1,385 
324 
129 
250 
608 
182 


3.8 
4.6 
5.1 

10.5 
3.6 
3.6 

16.5 


6,988 
1,230 
280 
112 
222 
119 
315 


4.4 
2.7 
3.6 
6.1 

2.7 
.6 
12.4 


4.1 
1.9 
4.3 
5.6 
.1 
2.2 
4.5 


Data  series  available  beginning  in  1988;  therefore,  the  average  shown  is  a  4-year  average  for  the  1987-1992  period. 
Source:  Bureau  of  Labor  Statistics. 
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1997,  however,  the  rate  of  growth  of  health  services  decelerated 
to  2.7  percent  annually,  while  the  annual  rate  of  growth  of  total 
services  increased  to  4.4  percent.  The  rate  of  growth  further 
deteriorated  from  1997  to  1998,  reaching  a  low  of  1.9  percent. 
Cost  reductions,  federal  government  reimbursement  policies, 
competition  from  managed  care,  and  mergers  and  acquisitions 
have  been  major  contributing  factors  to  the  reduction  in  health 
services  employment.  The  Bureau  of  Labor  Statistics  reported 
that  most  of  the  increases  in  health  care  jobs  over  the  1987-1992 
period  came  from  hospitals  and  the  offices  and  clinics  of  med- 
ical doctors.  Home  health  care  employment  surpassed  all  other 
components  in  every  year  of  the  last  decade  except  1998. 
Medicare  expenses  for  home  health  services  grew  at  an  annual 
rate  of  28.6  percent  between  1990  and  1996  but  were  estimated 
to  grow  only  0.2  percent  annually  in  the  1996-1998  period.  This 
was  due  to  federal  reimbursement  policies  for  home  health  care 
and  nursing  homes  that  were  in  place  during  the  late  199()s, 
when  millions  of  Medicare  and  Medicaid  enrollees  shifted  from 
fee-for-service  plans  to  managed  care  plans. 

In  addition  to  affecting  employment,  cost  containment  damp- 
ened wage  growth  in  health  care  sectors.  In  1998,  the  rate  of 
grt)wth  in  average  hourly  earnings  for  nonsupervisory  workers 
in  health  services  was  only  half  of  the  1987-1992  rate.  Wage 
growth  in  health  services  had  been  higher  than  that  for  all  ser- 
vices in  the  1987-1992  period  but  dropped  to  the  same  rate  in 
1992-1997  and  fell  considerably  below  the  rate  of  increase  for 
all  services  in  1998.  While  wage  growth  declined,  average 
hourly  earnings  for  health  service  workers  were  83  cents  more 
than  those  of  workers  elsewhere  in  the  services  industry  in  1998. 

Despite  the  decline  in  the  rate  of  growth  in  health  care  indus- 
try employment,  the  Bureau  of  Labor  Statistics  identified  6 
health  care  occupations  among  the  10  occupations  with  the 
fastest  projected  employment  growth  from  1996  to  2006:  per- 
sonal and  home  care  aides,  physicians  and  corrective  therapy 
assistants  and  aides,  home  health  aides,  medical  assistants, 
physical  therapists,  and  occupational  therapy  assistants  and 
aides.  In  terms  of  employment  growth,  health  services  are  pro- 
jected to  be  the  second  fastest  growing  industry,  surpassed  only 
by  computer  and  data  processing  ser\ices,  in  the  period 
1996-2006. 

Twenty-First-Century  Health  Care  Reform 

The  Clinton  administration  and  Congress  are  eager  to  reform 
the  health  care  industry  or  at  least  the  Medicare  and  Medicaid 
programs.  However,  differences  in  approach  between  the  par- 
ties have  been  so  at  variance  that  reform  efforts  have  been  hin- 
dered. 

The  aging  population  and  the  millions  of  uninsured  persons 
will  require  more  and  better  care  and  will  demand  attention  and 
create  political  issues  that  must  be  addressed.  Any  health  care 
reform  in  the  first  decade  of  the  twenty-first  century  will  have  to 
address  the  following  issues: 

■  Access  to  health  services,  including  specialists  such  as 
obstetricians,  gynecologists,  and  pediatricians,  without 
referrals 


■  Guaranteed  emergency  care 

■  Banning  gag  rules  and  provider  incentives  to  physicians  to  ' 
deny  care 

■  Securing  privacy  of  medical  records  and  medical  informa-  ^ 
tion  on  patients 

■  Allowing  tax  credits  to  individuals  and  small  businesses  for 
long-term  care  expenditures  j 

■  Using  the  federal  budget  surplus  to  keep  the  Medicare  pro- 
gram solvent 

■  Providing  prescription  drug  benefits  to  Medicare  recipients  i 

■  Allowing  injured  patients  to  seek  redress  in  the  courts  \ 

■  Allowing  choices  and  continuity  of  care  , 

■  Holding  health  care  plans  accountable  to  individual  patients  i 
and  the  marketplace  i 

■  Losing  a  plan  similar  to  the  Federal  Employee  Health  Benefit  ; 
Plan  to  replace  the  Medicare  promam.  ' 

( 

Medicare's  Payment  Policies  for  Graduate 
Medical  Education  and  Teaching  Hospitals 

The  BBA  of  1997  requires  that  MedPAC  examine  and  recom-  / 
mend  to  Congress  federal  policies  that  affect  payments  to  grad-  ^  v. 
uate  medical  education  (GME)  and  teaching  hospitals  as  well  as  1' 
federal  workforce  issues.  In  general,  MedPAC  is  authorized  f 
under  Section  1 805  of  the  Social  Security  Act  to  develop  recom-  'j 
mendations  on  GME  and  teaching  hospitals"  payment  policies.  \A 

In  carrying  out  its  work,  MedPAC  recognizes  that  Medicare  || 
was  enacted  to  improve  access  and  provide  high-quality  health  'jl 
care  to  the  elderly  and  certain  disabled  people.  Another  puipose  J 
of  Medicare  is  {(^  alleviate  the  financial  burden  to  beneficiaries  , 
seeking  medical  care  in  an  appropriate  setting.  Consequently,  j  i 
MedPAC  has  ccHicluded  that  Medicare's  payment  system  ["i 
should  induce  providers  to  supply  care  efficiently,  account  forJ  i 
differences  in  the  intensity  and  complexity  of  care  provided,  ! 
recognize  the  value  of  enhanced  patient  care  provided  in  teach-  ; ; 
ing  hospitals  and  other  settings  where  residents  and  other  health  |i 
professionals  are  trained,  and  not  intentionally  distort  the  sup-  |! 
ply  of  physicians  and  other  health  professionals. 

Considering  these  goals,  MedPAC  has  formulated  and  sent  ^ 
the  following  six  recommendations  to  Congress.  j 

1.  Medicare  should  pay  more  for  patient  care  in  teaching  set-  '>>, 
tings  when  the  enhanced  value  of  that  care  justifies  its  higher 
costs. 

2.  Congress  and  the  secretary  of  HHS  should  change  the  diag-  j 
nosis  related  groups  to  reflect  more  accurately  the  relation-  ll 
ship  between  illness  severity  and  the  cost  of  inpatient  care,  || 
making  Medicare  payments  more  consistent  with  efficient  |1 
providers' costs.  |1| 

3.  Congress  should  revise  Medicare's  payments  to  recognize  ' 
the  higher  value  of  patient  care  services  provided  in  teaching 
hospitals  through  an  enhanced  patient  care  adjustment. 

4.  Congress  should  phase  in  the  payment  adjustment  for 
enhanced  patient  care  and  any  related  policies  that  substan- 
tially change  payments  to  individual  providers.  i 
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5.  Congress  and  the  secretary  of  HHS  should  develop  payment 
adjiistnients  for  enhanced  patient  care  in  all  settings  where 
residents  and  other  health  care  professionals  train  when  the 
added  value  of  patient  care  justifies  higher  costs. 

'6.  Federal  policies  intended  to  atlect  tiie  number,  specialty 
mix.  and  geographic  distribution  of  health  care  jirolessionals 
should  be  impleinented  through  specitlc  targeted  programs 
rather  than  through  Medicare. 

(GLOBAL  SUBSECTORS 


Becau.se  of  the  dominance  of  managed  care  in  the  U.S.  health 
I.  are  system,  the  question  of  its  attractiveness  for  export  to  other 
!  ciiions  is  much  debated.  American  HMOs,  as  was  noted  earlier, 
have  made  significant  inroads  in  a  number  of  foreign  markets, 
iioiably  Latin  American  countries  such  as  Mexico,  Brazil, 
Argentina,  and  Venezuela.  The  success  of  such  undertakings 
elsewhere  in  the  world  will  continue  to  be  influenced  strongly 
by  peculiarities  of  local  health  care  systems  such  as  their  struc- 
iiire.  financing,  and  costs. 

Countries  with  substantially  lower  levels  of  proportionate 
\penditures  on  health  care  lack  the  cost-cutting  urgency  for 
ictooling  the  cycle  of  delivery  that  exists  in  the  United  States. 
Moreover,  much  of  the  momentum  behind  the  expansion  of 
managed  care  in  the  United  States  was  driven  by  cost-conscious 
employers,  an  impulse  less  striking  in  Europe,  where  the 
employer-based  component  of  health  care  is  considerably 
smaller.  Other  conditions  in  the  United  States  tend  to  favor  the 
growth  of  managed  care.  The  large  number  of  U.S.  physician 
vpecialists  allows  for  the  selective  contracting  that  is  one  of  the 
hallmarks  of  managed  care;  in  many  other  countries,  by  con- 


trast, physician  specialists  are  in  short  supply.  In  addition,  U.S. 
superiority  in  data  systems  permits  the  more  effective  quality 
management  vital  to  managed  care.  Data  managemeni  in  other 
countries  is  often  less  sophisticated. 

It  is  nonetheless  true  that  concern  for  rising  costs  has  led 
governments  in  nations  such  as  Canada,  France,  and  (iermany 
to  impose  curbs  on  spending  in  areas  such  as  physicians'  fees 
and  pharmaceutical  purchases  and  to  seek  additional  vehicles 
tor  a  reduction  in  overall  spending,  liach  member  state  of  the 
European  Union  now  confronts  the  problem  ol  escalating 
health  care  costs.  Moreover,  since  i^^M,  the  U.S.  managed  care 
firm  United  Health  Global  Consulting  has  worked  with  the 
leading  (ierman  "sickness  fund"  to  contain  escalating  costs  in 
that  fund's  Berlin  hospitals. 

However,  the  uniqueness  ol  local  conditions  makes  it 
unlikely  that  wholesale  adoption  of  American  HMO  models 
will  take  place  abroad.  A  more  piecemeal  adoption  of  U.S. 
managed  care  cost-cutting  practices  is  probable.  In  the  case  of 
the  German  venture  mentioned  above,  lor  example,  the  estab- 
lishment of  new  channels  of  communication  between  physi- 
cians, hospital  administrators,  chiefs  of  nursing,  and  medical 
directors  resulted  in  a  reduction  in  the  duration  of  hospital 
stays.  Managed  care  practices  that  can  be  shown  to  affect  the 
cost  and  quality  of  health  care  favorably  thus  can  enjoy  a  posi- 
tive foreign  response. 

As  was  noted  earlier,  industry  analysts  view  telemedicine  as 
an  increasingly  important  means  of  metiical  treatment  in  the 
future  despite  the  surfacing  of  technical  and  commercial  chal- 
lenges to  the  use  of  this  form  of  care.  Although  initially  more 
often  practiced  in  urban  areas,  telecommunications  technology 
for  long-distance  transmission  of  x-ray  imagery  and  other 
patient  information  is  being  applied  in  remote,  rural  sections  of 
developing  countries  that  therefore  can  forgo  the  maintenance 
of  expensive  medical  facilities.  In  India.  China,  and  some  coun- 
tries in  the  Middle  East,  telemedicine  ventures  with  foreign 
providers  are  becoming  a  familiar  part  of  the  landscape. 

The  expanded  international  resort  to  telemedicine  has  not 
been  a  uniform  process  but  has  taken  place  in  a  piecemeal  fash- 
ion. Teleradiology.  in  which  transmitted  images  are  digitized, 
was  the  earliest  instance  and  was  characterized  by  transmission 
to  a  central  urban  hospital  unit,  a  process  that  reduced  the  total 
number  of  radiologists  required.  Excess  radiological  capacity  in 
the  United  States  is  leading  some  providers  to  look  more  seri- 
ously at  foreign  markets. 

Although  much  of  the  growth  in  telemedicine  so  far  has 
occuired  in  university  research  centers,  it  is  anticipated  that 
future  activity  will  be  more  concentrated  in  the  private  sector, 
fueled  in  part  by  enhanced  hiternet  applications,  hi  addition  to 
the  cost-effective  advantages  this  activity  offers  to  deveK^ping 
countries  that  were  cited  above,  other  practical  benefits  can  be 
discerned.  By  removing  the  necessity  for  patient  travel,  telemed- 
icine treatment  can  eliminate  the  associated  risk  to  patients  as 
v\ell  as  delays  in  treatment.  The  prohabilit\  of  a  mistaken  diag- 
nosis is  reduced  through  the  second  opinion  provided,  and 
teleniedieal  care  also  cuts  the  length  of  hospital  waiting  lists  and 
peniiits  a  more  effective  allocation  of  a  facility's  resources. 
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Since  hospitals  and  private  physicians  can  access  special- 
ists by  means  of  telecommunications  links,  the  necessity  for 
referrals  is  eliminated.  This  form  of  treatment  also  introduces 
the  option  of  home  monitoring  of  patients  who  do  not  require 
hospital  care,  such  as  asthmatics  and  diabetics.  Equally  sig- 
nificant is  the  possibility  for  the  continuation  of  physicians' 
medical  education  through  telecommunications,  entailing 
medical  technicians'  contact  with  senior  colleagues  and 
courses. 

Despite  these  clear  benefits  of  telemedical  treatment,  fuller 
international  exploitation  of  this  method  awaits  the  resolution 
of  a  number  of  issues.  The  telecommunications  and  computer 
equipment  required  can  be  expensive  even  if  digital  networks 
are  increasingly  minimizing  transmission  costs.  However,  the 
weightiest  barriers  are  more  closely  related  to  concerns  such  as 
licensing,  liability,  and  the  confidentiality  of  data.  In  addition  to 
the  fact  that  some  physicians  have  practical  and  ethical  con- 
cerns about  remote  treatment,  issues  of  reimbursement  remain 
unclear.  Moreover,  there  is  no  recognized  global  standard  with 
respect  to  the  authority  of  a  physician  to  provide  treatment  in  a 
foreign  country.  The  same  is  true  in  regard  to  the  confidential- 
ity of  data,  an  area  in  which  different  governments"  positions  on 
matters  such  as  passwords  and  encryption  are  in  the  process  of 
being  established.  An  additional  problem  is  that  of  incompati- 
ble data  formats  and  standards  both  among  organizations  and 
among  countries  for  medical  information  transmitted  from  one 
location  to  another. 

With  the  aging  of  populations  in  key  markets  such  as  Ger- 
many, ,Iapan,  and  Brazil,  the  potential  for  sales  of  home  health 
care,  assisted  living,  and  retirement  home  services  will  be  con- 
siderable in  the  next  several  decades.  The  extent  to  which  health 
care  service  companies  can  capitalize  on  these  demographic 
trends,  however,  will  be  a  function  partly  of  the  development  of 
nondiscriminatory  regulation  regarding  equity  ownership  as 
well  as  cultural  preferences.  In  Latin  America,  for  example, 
care  of  the  elderly  is  still  regarded  as  a  family  responsibility 
even  though  that  attitude  appears  to  be  changing  in  more  urban 
areas.  Companies  may  succeed  in  bypassing  equity  restrictions 
by  obtaining  consultancy  contracts  for  retirement  homes,  home 
care,  or  other  services  for  the  elderly. 

With  regard  to  the  health  care  service  subsector  for  which 
import-export  figures  are  available — management  of  health 
care  facilities — it  is  unlikely  that  either  U.S.  or  foreign  firms 
will  experience  constant,  linear  growth.  Instead,  revenue  earned 
in  this  subsector  will  fluctuate  more  with  governmental  bud- 
getary developments  than  with  countries'  overall  growth  rates. 
In  the  year  2()()(),  the  earnings  of  U.S.  providers  should  increase 
approximately  3  percent  to  $41  million.  Revenue  in  this  cate- 
gory should  rise  6  to  7  percent  in  the  20()U-2()()4  period.  For 
foreign  firms  managing  U.S.  facilities,  revenue  is  expected  to 
increase  8  percent  in  2000  and  level  off  at  about  percent 
annual  growth  from  2000  through  2004. 

Simon  Francis,  (202)  482-2697.  and  Ernest  Plock,  (202)  482- 
4783,  U.S.  Department  of  Commerce,  Office  of  Service  Indus- 
tries, September  1999. 
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■  R  E  L  A  T  E  D    C  H  A  P  T  E  R  S 

I  I :  Chemicals  and  Alhed  Products 

44:  Medical  anil  Dental  Instruments  and  Supphes 

■  (;  L  ()  S  S  A  R  Y 

Access:  The  ability  to  obtain  needed  health  care  services. 

Adjusted  admissions:  A  measure  of  all  patient  care  activity  in  a  hos- 
pital, including  both  inpatient  and  outpatient  care.  The  sum  ol  inpa- 
tient admissiiins  and  an  estimate  of  the  volume  of  outpatient 
services,  expres.sed  as  the  number  of  inpatient  admissions  that 
could  have  been  produced  with  the  same  amount  of  resources.  This 
estimate  is  calculated  by  multiplying  outpatient  visits  by  the  ratio 
of  outpatient  charges  per  visit  to  inpatient  charges  per  admission. 

Copaynient:  A  fixed  dollar  amount  paid  for  a  covered  service  by  a 
heahh  insurance  enrollee. 

Deductible:  A  type  of  cost  sharing  in  which  the  insured  party  pays  a 
specified  amount  of  approved  charges  for  covered  medical  services 
before  the  insurer  assumes  liability  for  all  or  part  of  the  remaining 
covered  services. 

Graduate  medical  education  (GME):  The  period  of  medical  training 
that  follows  graduation  from  medical  school;  commonly  referred  to 
as  internship,  residency,  and  fellowship  training. 


Health  maintenance  organization  (HMO):  A  type  of  numaged  care 
plan  that  acts  as  both  the  insurer  and  the  provider  of  a  comprehen- 
sive set  of  health  care  services  to  an  enrolled  population.  Benellts 
typically  arc  financed  through  capitation  with  limited  copayments, 
and  services  are  furnished  through  a  system  of  affiliated  providers. 

Hospital  Insurance  (HI):  The  part  of  the  Medicare  program  that  cov- 
ers the  cost  of  hospital  and  related  posthospital  services.  Hligibility 
normally  is  ba.sed  on  prior  payment  of  payroll  taxes.  Beneficiaries 
are  responsible  for  an  initial  deductible  per  spell  of  illness  and 
copayments  for  some  services.  Also  calletl  Part  A  coverage  or  ben- 
efits. 

Managed  care:  Any  system  of  health  service  payment  or  delivery 
arrangement  in  which  a  health  plan  attempts  to  control  or  coordi- 
nate the  use  of  health  services  by  its  enrolled  members  to  contain 
health  expenditures,  improve  quality,  or  both.  Arrangements  often 
involve  a  defined  delivery  system  of  providers  with  some  form  of 
contractual  arrangement  with  the  plan.  See  health  nuiiniciuiine 
oif^aniTxition  and  preferred  provider  oriicmizcition. 

Medicare:  A  health  insurance  program  for  people  over  age  63,  those 
eligible  for  Social  Security  disability  payments,  and  those  who 
need  kidney  dialysis  or  transplants.  See  Hospital  Insurance  and 
Supplementary  Medical  Insurance. 

Medicare  -i-  Choice:  A  program  created  by  the  Balanced  Budget  Act 
of  1997  to  replace  the  existing  system  of  Medicare  risk  and  rost 
contracts.  Beneficiaries  will  have  the  choice  during  an  open  season 
each  year  to  enroll  in  a  Medicaie  +  Choice  plan  or  remain  in  tradi- 
tional Medicare.  Medicare  +  Choice  plans  may  include  coordinated 
care  plans  (HMOs,  PPOs,  and  plans  offered  by  provider-sponsored 
organizations),  private  fee-for-service  plans,  or  high-deductible 
plans  with  medical  savings  accounts. 


Point-of-service  (POS)  plan:  A  managed  care  plan  that  combines  fea- 
tures of  both  prepaid  and  fee-for-service  insurance.  Health  plan 
enrollees  decide  whether  to  use  network  or  nonnctwork  providers 
at  the  time  care  is  needed  and  usually  are  charged  si/able  copay- 
ments for  selecting  the  latter.  See  health  maintenance  organization 
and  preferred  provider  organization. 

Preferred  provider  organization  (PPO):  A  managed  care  plan  that 
contracts  with  networks  or  panels  of  providers  to  furnish  services 
and  be  paid  on  a  negotiated  fee  schedule.  Fnrollees  are  offered  a 
financial  incentive  to  use  providers  on  the  preferred  list  but  may  use 
nonnctwork  providers  as  well.  See  manai^ed  care. 

Premium:  An  amount  paiti  periodically  to  purchase  health  msurance 
benefits. 

Pro.spective  payment:  A  method  of  paying  health  care  providers  in 
which  rates  are  established  in  advance.  Providers  are  paid  those 
rates  regardless  of  the  costs  they  actually  incur. 

Supplementary  Medical  Insurance  (SMI):  I  he  part  of  the  Medicare 
program  tiial  covers  Ihe  costs  of  physicians'  services,  outpatient 
laboratory  and  x-ray  tests,  durable  medical  equipment,  outpatient 
hospital  care,  and  certain  other  services.  This  voluntary  program 
requires  the  payment  of  a  monthly  premium,  which  covers  23  per- 
cent of  program  costs,  with  the  rest  covered  by  general  revenues. 
Beneficiaries  are  responsible  for  a  deductible  and  coinsurance  pay- 
ments for  most  covered  services.  Also  called  Part  B  coverage  or 
benefits. 

Total  margin:  A  measure  that  compares  total  hospital  revenues  with 
expenses  for  inpatient,  outpatient,  and  nonpatient  care  activities. 
The  total  margin  is  calculated  by  subtracting  total  expenses  from 
total  revenues  and  dividing  by  total  revenues. 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Medical  and  Dental 
Instruments  and  Supplies 

INDUSTRY  DEFINITION  This  chapter  covers  surgical,  medical,  and 
dental  instruments  and  supplies  (SIC  384).  This  includes  surgical  and  medical 
instruments  and  apparatus  (SIC  3841);  orthopedic,  prosthetic,  and  surgical 
appliances  and  supplies  (SIC  3842);  dental  equipment  and  supplies  (SIC  3843); 
x-ray  apparatus  and  tubes  and  related  irradiation  apparatus  (SIC  3844);  and 
electromedical  and  electrotherapy  apparatus  (SIC  3845). 


OVERVIEW 


The  medical  and  dental  equipment  and  supplies  industry  is  one 
of  the  most  exciting,  dynamic,  and  innovative  industries  in  the 
world.  It  takes  adyances  from  a  number  of  different  industries, 
such  as  microelectronics,  telecommunications,  advanced  mate- 
rials, biotechnology,  pharmaceuticals,  and  health  care  services, 
and  often  harnesses  its  own  technologies  to  the  technologies 
of  those  industries,  so  that  each  one  powerfully  affects  the 
direction  of  and  innovation  in  medical  devices.  It  is  also  an 
industry  that  saves  lives.  Medical  technology  helps  increase 
productivity  in  all  other  industries  by  reducing  the  number  of 
sick  days.  More  nations  around  the  world  are  experiencing 
growth  in  gross  domestic  product  (GDP),  allowing  them  to 
increase  spending  on  health  care  by  building  hospitals  and 
clinics,  establishing  public  health  insurance,  and  focusing 
more  attention  on  the  health  of  their  citizens.  This  is  increasing 
demand  for  medical  and  dental  equipment  and  supplies  at 
double-digit  growth  rates  in  much  of  the  world.  The  largest 
markets  for  medical  equipment  are  the  United  States,  the  Euro- 
pean Union  (EU),  Japan,  and  Canada.  While  the  United  States, 
EU,  Japan,  and  Canada  are  extremely  large  and  lucrative  mar- 
kets for  medical  devices,  they  are  maturing.  To  facilitate 
expansion,  medical  device  firms  must  look  increasingly  at 
developing  economies  for  future  growth.  For  this  reason,  the 
medical  equipment  industry  is  now  and  will  always  be  a  glob- 
alized industry. 


FACTORS  AFFECTING  FUTURE  GROWTH 
OF  THE  GLOBAL  INDUSTRY 


The  U.S.  medical  and  dental  equipment  and  supplies  industry  is 
the  global  leader  in  a  $138  billion  world  market  (this  figure 
does  not  include  the  $15  billion  in  vitro  diagnostics  market, 
which  is  covered  in  Chapter  I  I ).  The  United  Slates  shipped 
ovev  $52  billion  in  medical  equipment  in  1998.  Industry  ship- 
ments were  expected  to  grow  to  more  than  $55  billion  in  1999. 
supplying  40  percent  of  world  demand  (see  Table  44-1 ).  The 
United  States  is  also  the  largest  consumer,  with  a  market  valued 
at  $51  billion,  consuming  approximately  37  percent  of  all  the 
medical  equipment  produced  m  the  world. 

Even  though  total  U.S.  industry  shipments  are  still  grow- 
mg.  the  rate  of  growth  is  slowing  slightly.  The  estimated 
growth  for  1999  was  steady  at  6  percent,  and  although  that  is 
just  below  the  1998  rate  of  expansion,  it  reflects  the  slowest 
growth  since  1995.  Exports  continued  to  show  positive  growth 
in  1999.  The  United  States  exported  $12.6  billion  in  medical 
equipment  in  1998.  Exports  in  1999  grew  an  estimated  6  per- 
cent, up  from  just  over  3  percent  in  1998.  to  almost  $13.4  bil- 
lion, earning  the  U.S.  industry  a  hefty  $5  billion  trade  surplus. 
Exports  have  accounted  for  an  increasing  proportion  of  total 
industry  shipments  since  1993.  when  they  represented  21  per- 
cent, rising  to  25  percent  in  1995,  27  percent  in  1998,  and  an 
estimated  28  percent  in  1999.  This  pattern  reflects  the  matura- 
tion of  the  U.S.  market,  and  the  trend  of  U.S.  device  firms 
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TABLE  44-1:    Medical  Instruments  and  Supplies  (SIC  384)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000^ 

97-98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments^ 

39.535 

42,237 

42,309 

43,413 

47,406 

49,674 

52,253 

55.383 

57,780 

5.2 

6.0 

4.3 

5.1 

Value  of  shipments  (1992$) 

39,535 

41,386 

41,057 

41,960 

45,629 

^7,005 

48,965 

51,088 

52,605 

4.2 

4.3 

3.0 

3.6 

Total  employment  (thousands) 

264 

271 

264 

265 

?68 

270 

Production  workers  (thousands) 

154 

157 

1 52 

1 54 

157 

159 

Average  hourly  earnings  ($) 

1 1.22 

1 1.48 

1 1 .68 

12.00 

12.23 

13.20 

Capital  expenditures 

1,560 

1,627 

1,433 

1,477 

1,648 

Product  data 

Value  of  shipments^ 

36,001 

38,733 

38,715 

39,963 

44,130 

46,574 

49,035 

52,014 

54,351 

5.3 

6.1 

4.5 

5.3 

Value  of  shipments  (1992$) 

36,001 

37,949 

37,568 

38,657 

42,549 

44,242 

46,291 

48,448 

50,051 

4.6 

4.7 

3.3 

4.1 

Trade  data 

Value  of  imports 

4,584 

4,869 

4,909 

5,530 

5,932 

6,546 

7,670 

8,953 

10,265 

17.2 

16.7 

14.7 

14.7 

Value  of  exports 

7,574 

8,041 

8,734 

9,802 

11,167 

12,213 

12,606 

13.398 

14,301 

3.2 

6.3 

6.7 

6.4 

'  Estimate  except  imports  and  exports. 
^  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

*  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census:  International  Trade  Administration. 


turning  increasingly  to  global  markets  for  continued  sales 
growth. 

The  largest  regional  market  for  U.S.  exports  is  the  EU.  where 
47  percent  of  all  U.S.  medical  equipment  exports  were  shipped  in 
1998  (see  Table  44-2).  U.S.  export  sales  to  the  EU  grew  3  percent 
to  $6  billion  in  1999.  The  second  largest  region  is  the  Japan/Chi- 
nese Economic  Area,  which  accounted  for  20  percent  of  all  U.S. 
exports  of  medical  devices.  The  United  States  sells  more  medical 
equipment  to  Japan  than  to  any  other  single  country.  Exports  to 
Japan  in  1998  totaled  $1.9  billion,  or  16  percent  of  total  exports. 
In  1999,  Japan  was  expected  to  increase  its  purchases  almost  7 


percent  to  $2. 1  billion.  Canada  moved  ahead  of  Germany  and  the 
Netherlands  into  the  number  two  spot  in  1998.  growing  from  8.8^, 
percent  of  the  export  market  to  10  percent.  Exports  to  Canadaji 
were  expected  to  ri.se  almost  16  percent  in  1999,  the  largestc 
growth  rate  of  any  of  the  top  markets  for  U.S.  medical  equipment.  (J 

The  strong  dollar  has  made  U.S.  equipment  more  expensive 
overseas  and  has  had  a  dampening  effect  overall  on  the  level  ofl 
exports.  Conversely,  the  strong  dollar  has  made  purchasing  for-i! 
eign  equipment  cheaper,  and  imports  experienced  double-digit, 
growth  for  the  last  several  years.  In  1998,  imports  grew  over  17  ; 
percent  to  $7.7  billion.  In  1999,  imports  were  expected  to  con-j 


TABLE  44-2:    U.S.  Trade  Patterns  in  Medical  Instruments  and  Supplies^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value' 

Share.  % 

Region' 

Value' 

Share.  % 

NAFTA 

1,742 

14 

NAFTA 

1.253 

16 

Latin  America 

985 

8 

Latin  America 

405 

5 

Western  Europe 

5,906 

47 

Western  Europe 

3,274 

43 

Japan/Chinese  Economic  Area 

2,472 

20 

Japan/Chinese  Economic  Area 

1,717 

22 

Other  Asia 

441 

3 

Other  Asia 

523 

7 

Rest  of  world 

1,060 

8 

Rest  of  world 

498 

6 

World 

12,606 

100 

World 

7.670 

100 

Top  Five  Countries 

Value 

Share.  % 

Top  Five  Countries 

Value 

Share.  % 

Japan 

1,980 

16 

Germany 

1.266 

17 

Canada 

1.220 

10 

Japan 

1.218 

16 

Germany 

1.165 

9 

Mexico 

982 

13 

Netherlands 

1.026 

8 

Israel 

381 

5 

France 

882 

7 

China 

371 

5 

'  SIC  384. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce.  Bureau  of  the  Census. 
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iinue  to  register  jusl  undci  I  7  |vrcciit  lirowlh  to  an  cstimalcci  total 
.if  $9  billion.  The  HLI  was  the  lartiesl  lorcijjn  su|-)plicr  of  medical 
>  i|ui|-)ment  to  the  United  States  in  I99X,  providinj.'  43  percent  ol 
ilie  total  import  market.  7'lie  .lapan/Cliinese  Ixonomic  Area  was 
second  with  22  percent  of  the  import  market,  hi  that  year,  (ier- 
many  took  the  lead  over  .lapaii  as  the  number  one  Ibreigii  supplier 
.>!  medical  equipment  to  the  United  States,  capturing  17  percent 
>>|  the  U.S.  import  market,  giving  the  United  States  a  $101  mil- 
lion trade  deficit  in  medical  equipment  with  (iermany.  I:stimates 
lor  lyw  show  that  German  medical  device  suppliers  would  con- 
iinue  to  perform  extremely  well,  with  sales  to  the  United  States 
:Mdwing  almost  19  percent  to  .SI  ..S  billion,  .lapan  is  battling  it  out 
with  Germany  lor  dominance  in  the  U.S.  import  market;  in  1999, 
lapan  was  expected  to  again  lall  behind  Germany,  growing  only 
s  percent  to  $1.3  billion.  In  I99S,  a  new  supplier  came  on  the 
cene  with  an  extremely  vigorous  perlormance.  Israel  sold  $3SI 
million  in  medical  devices  to  the  LInited  Stales  that  year,  earning 
^  percent  of  the  import  market  share  and  becoming  the  lourth 
largest  exporter  of  medical  equipment  to  the  United  States. 
Growth  was  expected  to  continue  to  be  very  strong  for  Israel  in 
1999,  and  that  country  may  increase  its  market  share  coiisider- 
ibly  by  the  year  2()()(). 

The  medical  device  industry  is  globalized,  with  an  increasing 
number  of  multinational  tn  nis  that  have  pursued  the  global  mar- 
ket aggressively  by  focusing  on  international  sales  and  revenue, 
joint  ventures,  and  mergers  and  acquisitions.  As  the  increasing 
import  numbers  and  decreasing  export  numbers  demonstrate, 
ihe  U.S.  industry  is  facing  increased  competition  from  all  cor- 
ners. Certain  U.S.  export  markets  have  experienced  severe  finan- 
cial instability  that  has  had  major  implications  for  the  industry. 
Devalued  currencies  in  Brazil  and  Colombia  have  severely 
affected  U.S.  sales  to  those  markets,  which  have  dropped  l.'S  and 
54  percent,  respectively.  Ever  since  Russia's  financial  crisis  in 
August  1998.  U^S.  sales  have  plummeted,  and  in  1999  they 

1  plunged  43  percent  from  the  already  paltry  levels  of  199S. 
Developing  economies  in  central  Europe  that  looked  promising 
instead  appeared  to  be  disappointing  in  1999.  Exports  to  Poland 
dropped  35  percent,  exports  to  the  Czech  Republic  dropped  25 
percent,  and  exports  to  Hungary  declined  10  percent.  The  entire 
region  dropped  an  average  of  25  percent.  By  contrast,  Asia  is  on 
the  upswing,  and  growth  in  1999  was  expected  to  be  positive. 

Because  the  medical  device  industry  is  so  highly  regulated, 
the  regulatory  environments  at  home  and  abroad  also  have  seri- 
ous implications  for  industry  performance.  Fortunately,  the  regu- 
latory environment  is  much  less  restrictive  now  than  it  was  in  the 
past.  In  late  1998.  the  United  Stales  and  the  EU  entered  into  a 
Mutual  Recognition  Agreement  (MRA).  which  includes  a  3-year 
confidence-building  period.  The  MRA  allows  U.S.  device  tirms 
to  use  U.S-based  third  parties  called  Conformity  Assessment 
Bodies  (CABs)  to  test  some  products  to  EU  Medical  Device 
Directive  (MOD)  requirements  for  sale  in  the  EU  market  and 
allows  EU  firms  to  use  EU-ba,sed  third  parties  also  called  CABs 
to  test  some  products  to  U.S.  Food  and  Drug  Administration 
(FDA)  requirements  for  sale  in  the  U.S.  market.  Use  of  the  MRA 
is  limited  to  a  selected  list  of  Class  1!  (medium  risk)  medical 

'  devices  and  also  calls  for  firm  audits  with  no  product  classifica- 


tion limitations.  The  MRA  is  expected  to  be  ready  shortly  for 
firms  to  use  during  the  3-year  confidence-building  period.  I'his 
represenls  an  important  easing  of  regulations  between  the  two 
largest  trading  partners  in  the  world  and  should  foster  continuecl 
globalization  of  the  industry.  In  addition,  at  home,  the  Food  aim 
Drug  Administration  Modernization  Act  of  1997  (I  DAMA)  li<is 
made  important  improvements  to  the  system  that  have  eased  the 
way  for  domestically  produced  and  imported  medical  devices  to 
enter  the  U.S.  market  by  exempting  low-risk  devices  from  filing 
ret|uirements,  eliminating  excessive  regulations,  providing  firms 
with  an  option  lor  third-party  reviews  lor  certain  Class  11  devices, 
ami  lessening  restrictions  on  '■off-labef  or  unapproved  uses  of 
approved  devices. 

At  the  same  time,  global  regulations  have  had  a  negative 
impact  on  the  U.S.  industry.  Many  countries  around  the  world  are 
lacing  the  same  skyrocketing  costs  of  health  care  seen  in  the 
I  Inited  States  and  are  trying  to  trim  costs  by  cutting  back  on  reim- 
bursement rates—  the  rates  at  which  medical  devices  are  reim- 
bursed to  hospitals  or  other  purchasers  under  health  insurance  or 
national  health-care  systems — by  making  it  more  diificult  to  haw 
a  product  approved  for  reimbursement  ai  all  or  by  establishing 
price  caps.  Cierniany,  France,  and  .lajiaii  are  markets  where  the 
reimbursement  rate  has  been  set  lower  than  what  U.S.  firms  deem 
appropriate  in  light  of  the  level  of  technology  and  quality  of  pro- 
duction. In  addition,  some  countries  have  devised  reimbursement 
formulas  that  take  into  consideration  all  costs  lor  a  particular 
diagnostic  related  group  (DRG).  Those  formulas  establish  the 
maximum  amount  that  will  be  reimbursed  lor  treating  a  particu- 
lar condition.  A  hospital  thus  has  the  incentive  to  purchase  the 
least  expensive  equipment  needed  in  order  to  save  money  or 
increase  profits.  This  has  a  strong  negative  impact  on  U.S.  med- 
ical equipment  .sales  in  those  markets,  because  U.S.  equipment 
tends  to  be  of  the  highest  quality,  makes  the  best  use  of  adv  anced 
technology,  and  therefore  is  often  the  most  expensive.  In  addition, 
global  reimbursement  strategies  work  against  U.S.  equipment 
when  they  do  not  take  into  consideration  incremental  impnne- 
ments  made  to  existing  technologies  and  refuse  to  put  those 
improved  device  alternatives  on  the  reimbursement  list.  V.S. 
firms  lead  the  global  industry  in  research  and  development  and 
are  known  for  providing  continuous  improvements  and  upgrades 
to  existing  medical  devices. 

An  increasingly  common  practice  among  developing 
economies  is  the  establishment  of  their  own  national  regulator} 
requirements  apart  from  international  standards.  De\  ice  finns  are 
devoting  tremendous  amounts  of  time  and  money  to  determining 
what  is  required  to  sell  a  device  in  a  toreign  market,  conducting 
extra  clinical  trials,  and  paying  for  the  necessary  certifications. 
These  national  requirements  may  become  trade  baniers  that  pro- 
tect the  domestic  industry,  earn  hard  cunency  for  the  go\  emment. 
or  both.  Many  developed  countries  are  mo\  ing  toward  global  har- 
monization of  regulatory  standaids.  The  Global  Harmonization 
Task  Force  (GHTF)  is  a  voluntary  organization  of  regulators  and 
regulated  industries  from  the  United  States,  the  EU,  Canada, 
Japan,  Australia,  and  New  Zealand  whose  work  involves  the  hiu- 
monization  of  global  requirements  for  medical  devices.  The  U.S. 
industry  would  like  a  standard  that  would  guarantee  "tested  once. 
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accepted  everywhere."  Many  developing  countries  have  been 
invited  to  participate  in  these  meetings,  and  regional  working  par- 
ties are  part  of  the  proceedings.  In  1999,  the  Latin  American 
Working  Party  met  for  the  first  time,  an  important  addition  to  the 
GHTF,  and  the  Asian  Working  Party  met  for  the  third  time. 


FACTORS  AFFECTING  FUTURE  GROWTH 
OF  THE  DOMESTIC  INDUSTRY  

The  U.S.  medical  and  denial  instruments  and  supplies  industry 
is  one  of  the  most  robust  and  innovative  industries  in  the  coun- 
try, and  it  continues  to  grow  every  year.  Industry  shipments 
rose  6  percent  to  $55  billion  in  1999,  and  by  the  year  2()()(). 
shipments  should  grow  another  5  percent  to  $58  billion  mea- 
sured in  constant  dollars.  Employment  held  steady  from  1996 
to  1997,  increasing  less  than  1  percent  to  270  thousand  people, 
while  wage  rates  increased  2  percent  during  that  period.  Con- 
sumption of  medical  and  dental  instruments  and  supplies  also 
increased.  The  U.S.  market  in  1998  was  $49  billion  in  constant 
dollars,  and  it  is  expected  to  increase  6  percent  in  2()()()  to  $52 
billion. 

There  are  approximately  8,()()()  medical  device  firms,  mostly 
small  and  medium-size.  Those  fimis  are  spread  acrtiss  the  countr\ 
but  tend  to  be  concentrated  in  certain  regions  with  other  high- 
technology  industries,  such  as  microelectronics  and  biotech- 
nology. Orange  County.  CA.  has  the  highest  concentration  of 
medical  device  fimis  in  the  world.  In  addition  to  California,  states 
that  have  significant  medical  device  manufacturing  are  Massa- 
chusetts, Pennsylvania,  Minnesota,  New  York,  Texas,  and  Florida. 

The  U.S.  industry  is  characterized  by  the  production  of  high- 
quality  equipment  and  the  use  of  advanced  technology.  The  U.S. 
industry  leads  the  world  in  medical  device  innovation  as  a  result 
of  its  commitment  to  investing  heavily  in  research  and  develop- 
ment and  close  association  with  medical  research  and  microelec- 
tronics. Despite  fluctuations  over  the  years  in  the  domestic  and 
world  economies,  the  U.S.  medical  device  industry  remains  a 
vibrant  and  progressive  industry,  a  situation  that  is  not  likely  to 
change.  One  of  the  reasons  tor  this  is  that  the  industry  is  self- 
sustaining.  New  medical  discoveries  sustain  demand  for  new 
innovations  to  serve  those  new  advances.  As  medicine  improves 
and  lives  are  prolonged,  more  people  have  more  years  in  which 
they  need  medical  treatment,  especially  those  age  65  and  over, 
among  whom  the  average  person's  medical  requirements  increase 
dramatically.  Innovation  plays  an  important  role  as  a  sustaining 
force  on  its  own:  As  the  population  grows  and  health  care  costs 
rise,  the  world  seeks  easier,  cheaper,  and  more  effective  ways  to 
satisfy  medical  needs.  The  medical  device  industry  is  going 
nowhere  but  up,  and  the  United  States  is  strategically  positioned 
to  remain  a  dominant  player  in  the  world  market. 

However,  the  U.S.  domestic  medical  device  industry  is  under- 
going radical  change  in  direct  response  to  the  factors  that  affect  it. 
The  trends  that  will  affect  and  change  the  device  industry  the  most 
in  the  next  5  years  are  cost  containment,  consolidation,  demo- 
graphics, innovation,  the  regulatory  environment,  and  global 
financial  instability.  Cost  containment  already  has  had  a  serious 

44-4   U.S.  Industry  &  Trade  Outlook  2000 


impact  on  device  finns.  Many  firms  have  changed  the  way  they  do 
business  as  a  result  of  the  pinch,  yet  this  factor  has  only  begun  to 
affect  the  industry,  and  many  more  changes  are  on  the  horizon. 

Health  Care  Cost  Containment 

According  to  the  Congressional  Budget  Office  (CBO),  the  United 
States  will  spend  $1.3  trillion  on  health  care  in  2000.  By  2007, 
that  number  will  explode  to  a  projected  $2  trillion,  thanks  in  large 
part  to  the  growing  number  of  elderly  who  will  be  eligible  for 
Medicare.  Currently,  private  health  insurance  pays  a  slightly 
higher  percentage  of  the  overall  health  care  costs,  but  by  2007, 
that  ratio  will  invert,  and  the  U.S.  government  will  account  for 
more  than  half  the  total  outlay.  The  U.S.  Bureau  of  the  Census 
reports  that  in  1995,  1.3  percent  of  the  population  was  age  65  or 
over;  by  2050,  the  projection  is  20  percent.  Costs  will  skyrocket. 
Employers  and  workers  cannot  keep  up  the  pace  in  premium 
increases  expected  for  the  private  sector,  and  taxpayers  will  not  be 
able  to  shoulder  the  growing  burden  of  Medicare  spending. 

The  Balanced  Budget  Act  of  1997  (BBA)  addressed  these 
issues  in  an  effort  to  keep  spending  under  control.  Although  it 
put  a  damper  on  the  growth  rate,  spending  is  expected  to 
increase  approximately  4  percent  a  year. 

These  attempts  at  cost  containment  have  had  a  direct  impact  on 
the  U.S.  medical  device  industry.  Specifically,  they  directly  affect 
which  kinds  of  products  are  produced.  As  Medicare  attempts  to 
lower  costs  by  encouraging  the  use  of  less  costly  sites  for  health 
care,  new  technology  is  introduced  to  accommodate  that  shift. 
The  setting  and  its  changed  needs  help  determine  the  devices  that 
are  produced  and  encourage  the  introduction  of  new  innovations, 
including  liber-optics  and  sophisticated  diagnostic  and  treatment 
technologies. 

W  hile  alternative  care  settings  may  help  encourage  innovation 
in  some  ways,  cost-containment  pressures  also  have  a  dampening 
effect  on  innovation.  To  justify  paying  for  medical  devices,  insur- 
ance companies  are  demanding  that  firms  ofl'er  "proof  that  the 
new  teciinology  provides  clear  outcome-based  benefits  before 
they  agree  to  accept  a  new  device  as  a  reimbursable  product. 
Since  small  firms  are  usually  the  innovators  in  this  industry, 
many  cannot  afford  to  bear  the  burden  in  time  and  expense  these 
proofs  require.  These  conditions  have  led  to  another  major  trend 
in  the  domestic  industry:  consolidation  through  mergers  and 
acquisitions. 

Mergers  and  Acquisitions 

The  middle  to  late  I99()s  was  a  time  of  tremendous  numbers  of 
mergers  and  acquisitions,  and  this  is  a  trend  that  will  continue 
in  the  twenty-first  century.  The  long-term  effects  are  not  fully 
known,  but  the  consolidation  of  the  medical  device  industry  is 
already  changing  the  structure  of  firms  and  the  delivery  of  med- 
ical technology  to  patients.  As  small  firms  are  finding  it  too 
expensive  to  devote  significant  resources  to  providing  proof 
data  about  their  new  innovations,  they  are  teaming  up  with 
larger  firms  that  have  the  financial  resources  to  provide  such 
data.  Large  firms  receive  the  benefit  of  the  new  technology  and 
therefore  maintain  market  share;  small  firms  can  afford  to  con- 
tinue to  produce  and  get  the  benefit  of  a  large  firm  devoting 
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iresoiiices  to  the  conliniicd  iiKreinciital  iiiiprovcmciUs  th;it  arc 
icriicial  to  the  industry. 

Large  tlrnis  have  many  reasons  for  pursuing  lucrative  nierg- 
lers  and  acquisitions.  They  purchase  the  competition,  as  occurred 
when  Johnson  &  Johnson  bought  DePuy.  'I'hey  purchase  tiie 
"pipehne"  of  new  teclinology  in  their  segment,  as  occurred  when 
Medtronic  bought  Arterial  Vascular  Control  (AVE).  Finally,  they 
attempt  to  control  a  vast  range  of  products  and  become  a  one- 
stop  shop.  The  one-stop  shop  is  a  direct  response  to  another  con- 
solidation trend:  purchasers  are  merging  too. 

Large  buyers  have  an  advantage  in  the  medical  device  mar- 
ket, hi  recent  years,  many  hospitals,  insurance  providers,  and 
other  medical  equipment  purchasers  have  organized  themselves 
into  group  purchasing  organizations  (GPOs).  leveraged  their 
purchasing  power,  and  commanded  lower  prices.  The  CJPO 
phenomenon  has  device  companies  strategizing  to  retain  profits 
in  this  new  purchasing  environment.  Siemens  recently  signed  a 
5-year  contract  with  a  GPO  based  in  Atlanta  that  purchases  for 
every  hospital  in  the  southeast.  Firms  are  merging  to  take 
jUdvantage  of  economies  of  scale  in  production,  sales,  and  dis- 
Itribution  in  the  new  age  of  the  GPO.  Some  small  firms  tlnd  that 
they  cannot  compete  with  large  tlrms  for  GPO  business  and  feel 
pressured  to  merge.  Some  in  the  industry  are  concerned  about 
the  disappearance  of  the  small  firms  that  made  the  industry 
dynamic  and  innovative  and  the  dominance  of  a  few  megatlrms. 
Johnson  &  Johnson,  Baxter,  GE  Medical  Systems,  Abbott  Labs, 
Tyco,  and  Medtronic  are  the  leading  U.S.  tlrms.  Of  the  10 
largest  firms.  6  are  U.S.  companies.  Consolidated  device  tlrms 
and  GPOs  are  changing  the  landscape  of  purchasers,  and  so  will 
two  other  groups  of  purchasers  in  the  next  several  years:  the 
elderly  and  women. 

I  Demographics 

The  elderly  will  mtluence  the  direction  of  the  medical  device 
industry  through  their  particular  health  needs  and  how  and 
where  they  will  be  treated.  As  the  U.S.  population  ages  and  the 
pressure  to  contain  cost  increases,  expensive  hospital  stays  will 
be  discouraged  and  health  care  increasingly  will  be  delivered  in 
alternative  settings  such  as  nursing  homes,  hospices,  and  espe- 
cially the  patient's  own  home.  Home  health  care  products  are 
one  of  the  fastest-growing  segments  of  the  industry  and  are 
branching  out  into  new  areas.  What  used  to  be  limited  to  only 
the  lowest-technology  products  now  encompasses  critical  care 
equipment  and  a  whole  new  area:  high-technology  medical 
devices  that  are  intended  to  be  used  by  unskilled  health  care 
workers  or  even  by  the  patient. 

The  elderly  population  is  increasing  in  numbers  and  living 
longer,  requiring  more  years  of  care.  This  will  benefit  to  some 
degree  almost  all  .segments  of  the  medical  device  industry  but 
especially  those  segments  used  by  the  elderly,  such  as  respira- 
tory therapy,  disposables  such  as  incontinence  products,  and 
devices  to  treat  sleep  disorders.  By  2005,  an  estimated  2.5  mil- 
lion people  will  require  some  level  of  respiratory  oxygen  ther- 
apy, and  increasingly  this  will  take  place  in  the  home,  requiring 
more  portable  and  less  complex  devices.  In  1998,  the  sleep  dis- 
order diagnostic  and  therapeutic  device  market  earned  $298 


nnllion,  with  the  obstructive  sleep  apnea  (OSA)  sector  earinng 
the  most  revenue.  Because  the  patient  population  typically 
requiring  OSA  devices  wdl  increase  tremendously,  the  OSA 
market  is  expected  to  grow  80  percent  or  more  by  2005. 

Because  of  the  increasing  costs  of  health  care,  the  shili  to 
home  health  care  and  alternative  setting  care  has  been  astound- 
ing, but  home  health  care  has  not  been  immune  to  the  bell- 
tightening  that  has  alfected  each  segment  of  the  industry.  When 
Medicare  directed  more  of  its  spending  into  home  health  care 
and  alternative  settings  for  health  care  and  away  from  inpatient 
hospital  care,  spending  on  home  health  care  and  alternative  site 
care  increased  sharply.  Medicare  slashed  reimbursement  rates 
on  many  home  health  care  products.  However,  over  the  long  run 
increased  spending  on  home  health  care  is  always  cheaper  than 
inpatient  hospital  care.  Funding  will  increase,  and  this  will  con- 
tinue to  be  the  direction  ol  the  future. 

The  shifi  toward  providing  health  care  in  the  home  and  other 
alternative  settings  will  alfect  certain  medical  device  markets 
more  than  others,  although  almost  every  market  segment  will  be 
affected.  In  vitro  diagnostics  will  .see  continued  rapid  growth 
and  innovation  in  response  to  advances  in  biotechnology  and 
change  in  the  setting  for  health  care.  Increasmgly,  diagnostic 
tests  will  be  easier  to  use  so  that  patients  will  test  and  monitor 
themselves,  negating  the  need  to  send  samples  to  a  laboratory 
for  analysis.  New  diagnostic  tests  will  become  available  as 
more  is  learned  about  the  human  gene  structure. 

Other  segments  expected  to  benefit  from  this  trend  are  cardi- 
ology, in  an  increased  move  toward  catheter  laboratories,  and  the 
needle  and  syringe  market.  As  more  people  will  be  treating 
themselves,  research  will  be  aimed  toward  producing  safer  nee- 
dles and  syringes  and,  even  more  important,  needleless  devices. 
This  will  affect  the  huge  diabetic  population  in  the  United  States 
as  well  as  any  patient  needing  intravenous  (IV)  drug  therapy. 

Women  will  have  a  greater  impact  on  the  medical  device 
industry  in  the  next  several  years  because  women  outnumber 
and  outlive  men.  They  often  require  more  gender-specific 
health  care  and  are  the  ones  who  tend  to  make  the  health  care 
purchasing  decisions  for  the  family.  The  U.S.  Bureau  of  the 
Census  estimates  that  by  2005  there  will  be  14  million  more 
women  than  men  age  18  years  and  older.  Women  make  up  the 
majority  of  the  elderly  population  as  well.  The  Census  Bureau 
also  reports  that  in  2005,  84  percent  of  the  rapidly  growing  100- 
year-old  and  older  category  will  be  women.  Medical  device 
firms  will  respond  to  the  statistical  facts  about  the  role  of 
female  consumers  of  medical  devices.  For  example,  demand  is 
rising  for  technology  devoted  to  earlv  diagnosis,  treatment,  and 
follow-up  care  for  breast  cancer.  Women  are  the  primary  pur- 
chasers of  cosmetic  surgery:  with  increased  disposable  income 
and  the  larger  number  of  women  electing  to  have  this  surgery, 
medical  lasers  will  be  a  major  growth  area  for  electromedical 
products.  Some  analysts  estimate  that  the  medical  laser  market 
is  already  worth  more  than  $1  billion  and  will  grow  rapidly. 

Innovations  and  Technological  Advances 

The  U.S.  medical  device  industry  funnels  a  tremendous  amount 
ot  money  into  research  and  development  to  fund  innovation. 
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which  will  affect  some  markets  especially.  Wound  care  is  an 
important  example.  In  a  traditionally  low-tech  industry  valued 
at  $10  billion  worldwide,  hijzh-technology  products  are  being 
introduced  into  the  wound  care  market  that  will  create  enor- 
mous market  growth.  Artificial  skin  is  replacing  traditional  ban- 
dages and  sutures.  As  more  cardiac  catheterization  takes  place, 
high-tech  incision  sealants  become  necessary.  Owing  to 
advances  in  surgery,  wound  care  will  keep  pace  by  providing 
closures  and  repair  to  brain  membranes,  heart  valves,  and  knees 
beyond  what  is  typically  thought  of  in  this  sector.  Care  of  dia- 
betic foot  ulcers  is  an  important  market  in  wound  care  and  will 
keep  pace  with  the  increased  incidence  of  this  disease  in  the 
U.S.  population.  In  1998,  the  FDA  approved  the  first  fibrin 
.sealant  for  the  V  S.  market.  Fibrin  sealant  is  a  human  blood 
product  that  aids  in  clotting  and  is  used  to  control  bleeding  dur- 
ing surgery.  Fibrin  sealants  are  expected  to  revolutionize  the 
wound  care  industry  and  increase  the  value  of  the  U.S.  market 
significantly  by  2()().S. 

Another  area  that  will  see  tremendous  interest  is  drug  delivery. 
As  new  pharmaceuticals  are  developed  to  treat  illness,  the  med- 
ical device  industry  will  be  called  on  to  deliver  those  pharmaceu- 
ticals into  the  patient's  body.  This  can  be  done  by  an  IV  infusion, 
a  conventional  hypcxlermic  needle,  an  asthma  inhaler,  an  oxygen 
tent,  and  so  on,  but  the  future  of  drug  delivery  will  be  needleless 
technologies,  which  will  greatly  affect  the  millions  of  diabetics  in 
the  United  States.  Many  diabetics  face  painful  daily  injections  of 
insulin.  The  method  of  delivery  is  a  disincentive  to  take  the 
insulin,  and  so  the  competition  is  fierce  among  firms  that  are  rac- 
ing to  develop  insulin  inhalers  and  other  methods  of  delivery. 
Microprocessing  and  advanced  materials  companies  are  joining 
forces  with  the  device  industry  as  firms  are  also  experimenting 
with  loading  drugs  onto  tiny  microchips  and  implanting  them  in 
a  person's  body  to  achieve  accurately  timed  and  automatic  deliv- 
ery of  drugs.  Particularly  tor  patients  who  must  take  numerous 
do.ses  or  juggle  numerous  different  medications,  each  with  a  dit- 
ferent  dose  and  liming  requirement,  as  in  the  treatment  of  AIDS 
or  tuberculosis,  human  error  and  the  lack  of  desire  to  take  the 
medicines  are  requiring  otherwise  unnecessary  hospitalizations, 
costly  services  of  social  and  health  care  workers  to  ensure  that  the 
patient  takes  the  medicines,  and  premature  deaths.  Better  drug 
delivery  methods  are  an  exploding  growth  area  for  the  medical 
device  industry. 

Regulatory  Improvements 

FDAMA  has  greatly  improved  the  regulatory  environment. 
According  to  the  FDA's  Center  for  Devices  and  Radiological 
Health's  (CDRH)  1998  annual  report,  approval  time  for  premar- 
ket  authorizations  (PMAs)  was  reduced  25  percent,  average  total 
time  for  .'>l()(k)  clearance  was  cut  12  percent,  and  for  2  years  in 
a  row  there  were  no  5 1()(k)s,  PMAs,  or  PMA  supplements  over- 
due at  the  close  of  the  year.  This  improved  performance  is  an 
enormous  financial  asset  to  U.S.  medical  device  firms,  which 
can  bring  their  products  to  market  faster  and  easier.  Third-party 
reviews  of  medical  devices  will  provide  for  even  more  efficient 
review  times.  However,  the  same  cannot  be  said  for  the  global 
environment,  an  important  consideration  to  a  U.S.  industry  that 
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must  become  globalized  to  compete  over  the  long  term.  What 

happens  in  other  countries  will  affect  the  U.S.  industry.  |i 

ti 
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Electronic  Commerce  I 

The  introduction  of  E-commerce  is  having  a  significant  effect  on  i 
the  medical  device  industry  that  is  likely  to  continue  over  the  next  i< 
decade.  Most  noticeable  to  consumers  is  the  proliferation  of  on-  j 
line  sites  featuring  product  and  purchasing  information.  Institu-  \ 
tional  purchasers  of  medical  equipment  in  the  United  States  and  i: 
overseas  are  integrating  on-line  procurement  into  supply-chain 
management  programs  to  save  time  and  money.  Patients  are  gath-  ^ 
ering  treatment  and  product  information  on  the  Internet  and  hav-  , 
ing  more  input  in  decisions  affecting  their  health  care.  i 

In  addition  to  manufacturers"  Web  pages  used  for  direct  mar-  ' 
keting  and  sales,  there  has  been  a  proliferation  of  third-party  Web  |l 
sites  that  connect  manufacturers  with  purchasers.  On  those  Web  t\ 
pages,  manufacturers  may  display  product  information  at  no  cost  i 
in  a  torum  where  consumers  may  receive  brief  overviews  of  ■ 
many  companies"  products  at  once.  Small  and  large  manufactur-  ji 
ers  benefit  equally  from  this  emerging  practice  because  all  sizes  d 
of  producers  receive  equal  space  and  time  on  those  Web  pages,  i 
Buyers  also  may  share  feedback  with  one  another  concerning  the  } 
quality  of  products  and  their  recommendations  to  other  possible  .iv 
purchasers  of  the  same  merchandise.  This  new  type  of  connec-  i 
tion  between  manuiacturers  and  consumers  probably  will  yield  'f 
greater  product  knowledge  on  the  part  of  consumers  as  well  as  ij 
more  opportunities  for  small  businesses  to  enter  the  manufactur-  .4 
ing  market.  i 

E-commerce  is  changing  the  medical  device  trade  in  the.ij 
regulatory  arena  as  well.  In  1997,  the  FDA  implemented  the- 
Electronic  Records  and  Signatures  Regulation.  This  rule  (21  r\ 
CFR  I  1 )  establishes  the  criteria  under  which  the  FDA  will  .i 
deem  electronic  records  and  electronic  signatures  equivalent  to  (i 
paper  records  and  traditional  handwritten  signatures.  While ;/[ 
electronic  filing  should  lighten  the  burden  on  manufacturers.^'] 
there  are  significant  differences  between  electronic  records,?: 
and  signatures  and  traditional  paper  systems  that  necessitate 
additional  controls.  Issues  relating  to  confidentiality,  perma-  fl 
nency,  and  the  integrity  of  electronic  signatures  have  chal-i| 
lenged  both  the  FDA  and  industry.  However,  as  systems  are  '  f 
established  and  evaluated,  electronic  submissions  probably  s' 
will  become  standard.  jl 

I 

U.S.  INDUSTRY  GROWTH  PROJECTIONS  i 
FOR  THE  NEXT  1  AND  5  YEARS 


From  1993  to  199.*^,  the  industry  experienced  a  sharp  decline  in  t 
growth  as  a  result  of  cost-cutting  measures  in  the  health  care  i| 
sector.  However,  between  1996  and  1999,  the  industry  grew  at -I 
an  average  annual  rate  of  7.4  percent,  although  every  year  since-  ii 
1996  the  growth  rate  was  slightly  lower  than  it  had  been  the  !  ; 
year  before.  The  pattern  will  continue  in  the  year  2()()(),  with 
strong  growth  yet  at  the  same  time  an  incremental  slowdown 
from  the  previous  year"s  rate  of  growth.  Industry  shipments  will  i 
grow  just  under  6  percent  to  a  projected  value  of  $58  billion. !  'i 


I  roin  I'^Xi  ihroLigli  2()()(),  iiulusliy  sliipmciils  will  experience  a 
.  , impound  aiiiiiial  growth  rate  ol  3  percent.  The  next  5  years 
look  very  positive  lor  the  industry  as  it  takes  advantage  of  a 
more  liberal  regulatory  environment,  an  aging  population, 
shifts  to  home  health  care  and  alternative  sites,  and  more  effi- 
lient  manufacturing  and  distribution.  Industry  shipments 
should  grow  to  8  percent  annually  through  2004.  I^ieling  this 
growth  in  particular  will  be  orthopedics,  in  vitro  diagnostics, 
cardiology-related  technologies,  and  drug  delivery  equipment. 

The  global  financial  environment  is  improving  for  U.S. 
exports.  Economic  recovery  is  taking  place  ni  Asia.  Develop- 
ing economies  are  ci)ntinuing  to  jilace  increased  emphasis  on 
health  care  for  their  countries,  and  many  nations  are  experi- 
encing the  aging  of  their  populations.  The  United  Slates-EU 
MRA  will  be  functioning,  and  the  industry  will  be  taking 
advantage  of  the  established  relationships  with  the  C'ABs 
established  for  the  MRA  to  make  entering  the  EU  market  eas- 
ier. The  industry  continues  to  seek  improved  reimbursement 
formulas  and  will  succeed  in  improving  the  system  or  adapt  to 
Ithe  new  environment. 

'  The  United  States  continues  to  invest  a  significant  amount  of 
profits  into  research  and  development  (R&D).  Particularly  in 
Ithe  diagnostics  segment,  approximately  50  percent  of  firms 
invest  up  to  5i)  percent  of  their  profits  in  research  for  in  vivo  and 
in  vitro  diagnostic  products.  Since  this  industry  is  fueled  by 
innovation  and  the  ongoing  quest  for  better  ways  of  treating  or 
diagnosing  medical  problems,  the  future  of  the  U.S.  industry 
looks  very  bright.  The  industry  is  not  adversely  atfected  by 
lower  labor  costs  in  developing  countries.  Instead,  it  relies 
heavily  on  the  new  advances  that  the  dynamic  V  S.  industry 
continues  to  create. 

In  addition,  the  United  States  holds  a  competitive  advantage 
in  the  complementary  industries  on  which  the  medical  device 
industry  relies,  ijicluding  microelectronics,  telecommunica- 
'  tions.  biotechnology,  and  software  development.  The  new  tech- 
nologies that  will  continue  to  come  from  these  sectors  will  tuel 
growth  in  U.S.  shipments  and  exports.  By  the  year  2()0().  the 
decline  in  the  growth  of  exports  seen  in  the  late  1990s  will  end. 
and  the  value  of  exports  is  expected  to  increase  almost  7  percent 
to  $14  billion,  representing  a  compound  annual  growth  rate  ot 
6.4  percent  between  1996  and  2000.  Exports  will  grow  at  a  pro- 
jected average  annual  rate  of  S  percent  through  2004. 

The  growth  of  imports  and  the  shrinking  trade  surplus  have 
been  matters  of  concern  to  some  industry  analysts.  In  2000.  the 
growth  rate  of  imports  will  begin  to  decline,  although  it  will 
remain  in  the  double  digits.  By  2000,  the  value  of  imports  is 
expected  to  reach  $10  billion,  growing  \5  percent,  but  the  rate 
of  growth  will  slow  by  \  .5  percent  over  1999  levels.  As  a  result 
of  the  expected  strengthening  of  the  yen  and  the  slight  weaken- 
ing of  the  dollar,  imports  will  not  grow  as  fast  after  2000  as  they 
did  in  the  late  I99()s.  One  can  expect  imports  to  remain  at 
higher  levels  than  in  the  early  199()s  as  a  result  of  the  globaliza- 
ition  of  the  industry  and  increased  manufacturing  capacities  in 
Asia  and  relative  newcomers  such  as  Israel.  Growth  should 
slow  slightly  but  remain  robust  at  an  average  annual  rate  ot  8  to 
II 10  percent  through  2004. 
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SELECTED  GLOBAL  MARKET  PROSPECTS 
Western  Europe 

riie  ITJ  has  historically  been  the  largest  export  market  for  U.S. 
medical  devices  and  is  expected  to  continue  to  receive  exports  of 
American-made  high-tech  products.  Steady  economic  growth, 
low  unemployment,  and  political  and  currency  stability  make  that 
region  an  attractive  market,  accounting  tor  26  percent  of  the  med- 
ical device  global  market.  The  largest  individual  European  mar- 
kets, in  descending  order,  are  (iermany,  France.  Italy,  the  United 
Kingdom,  and  Spain.  In  terms  of  per  capita  spending.  Switzer- 
land. Denmark,  Norway,  Germany,  and  Austria  are  among  the 
markets  with  the  highest  rates  in  the  world. 

Sales  (<f  U.S.  medical  and  dental  equipment  and  supplies  to 
Europe  consistently  have  expanded  over  the  decade  and  are 
expected  to  increase  for  the  foreseeable  iuture.  The  aging  popu- 
lations of  developed  economies  typical  of  Europe  account  tor  a 
heavy  demand  for  medical  and  dental  appliances  and  supplies. 
Furthermore,  economies  of  scale  have  contained  the  price  ot 
higher-technology  goods  that  are  more  efficient  in  keeping  health 
care  expenditures  in  check.  The  United  States  leads  in  the  pro- 
duction of  these  higher-technology  goods.  Soaring  general  health 
care  costs  and  the  trends  toward  restraining  related  overall 
expenses  make  U.S.  merchandise  more  attractive  in  cost-cutting 
European  economies.  Funds  used  tor  medical  purposes  therefore 
are  increasnm  ly  more  effective  in  maintaining  community  health. 

The  EU  maintains  a  uniquely  open  and  transparent  regulator) 
system  for  medical  devices  that  is  based  on  international  stan- 
dards and  is  a  single  system  lor  all  the  member  countries.  Med- 
ical devices  sold  within  the  EU  must  meet  the  health  and  safety 
requirements  of  the  EU  Medical  Device  Directi\e  (93/42/EEC). 
This  directive  consolidates  regulatory  requirements  in  EU  mem- 
ber countries  under  one  system,  meaning  that  if  a  device  can  be 
sold  in  one  country,  it  is  approved  for  sale  in  all  EU  countries. 

In  this  system,  a  product  approval  is  based  on  evaluations  ol 
the  safety  and  effectiveness  of  a  device.  If  a  product  satisfies  the 
requirements  of  the  directive,  the  manufacturer  may  affix  the 
"CE  mark"  to  the  product,  indicating  that  the  device  may  legall\ 
enter  the  commerce  of  any  EU  member  country.  Some  products 
may  fall  under  the  jurisdiction  of  more  than  one  EU  directive 
and  theiefore  must  meet  the  requirements  of  all  the  applicable 
directives  to  receive  the  CE  mark.  Electrical  medical  de\ices 
must  meet  the  requirements  of  both  the  MDD  as  well  as  Direc- 
tive 84/539/EEC  relating  to  electromedical  equipment. 

U.S.  medical  and  dental  instrument  and  supplies  exporters 
shipped  $5.5  billion  worth  of  product  to  the  EU  in  1998.  repre- 
senting 44  percent  of  their  medical  device  exports.  Exports 
from  the  United  States  to  the  EU  came  close  to  breaking  the  S6 
billion  mark  in  1999.  Sales  of  x-ray  equipment,  which  had 
dropped  in  the  mid-l99()s.  increased  in  1998  and  then  leveled 
off  at  roughly  $580  million.  Sales  of  electromedical  equipment 
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increased  in  1998  and  tapered  off  in  1999.  with  an  expected 
shipment  rate  approximating  $1.75  billion. 

SiMgical  and  medical  instruments,  surgical  and  medical  sup- 
plies, and  dental  equipment  and  supplies  are  the  best-sellers  in 
the  EU  market.  All  three  categories  saw  steady  increases  in  the 
latter  half  of  the  decade  up  to  and  including  1999  and  continue 
to  look  promising. 

Since  its  inception  in  December  1998.  the  United  States  and 
the  EU  have  made  strides  in  the  confidence-building  period  of  the 
United  States-European  Union  medical  device  annex  of  the  med- 
ical device  MRA.  That  MRA  is  a  bilateral  agreement  between  the 
United  States  and  the  EU  that  establishes  procedures  to  facilitate 
transatlantic  trade  in  medical  devices.  The  medical  device  MRA 
recogni/.es  that  certain  CABs  in  the  United  States  can  conduct 
type  testing  (for  certain  devices  only)  and  quality  evaluations 
according  to  the  EU  MDD.  Similarly,  it  recognizes  that  certain 
CABs  in  Europe  can  conduct,  in  accordance  with  U.S.  regulatory 
requirements,  product  approval-type  testing  (certain  devices 
only)  and  quality  system  evaluations  (all  devices)  in  a  fashion 
equivalent  to  those  conducted  by  the  FDA. 

The  purpose  of  the  medical  device  MRA  is  not  lor  FDA- 
approved  products  to  be  accepted  in  the  EU  or  for  EU-approved 
(CE-marked)  products  to  be  accepted  in  the  United  States.  The 
United  States  and  the  EU  still  maintain  their  own  unique 
requirements  within  their  respective  borders.  Under  the  medical 
device  MRA.  to  sell  a  device  in  the  EU,  a  U.S.  device  maniitac- 
turer  submits  an  application  to  a  CAB  in  the  United  States  for 
review  based  on  the  EU  MDD.  After  conducting  its  review,  the 
CAB  recommends  approval,  if  appropriate,  to  an  EU  notified 
body.  Once  the  product  is  approved  by  the  EU  notified  body,  it 
can  be  sold  in  the  EU  market.  Similarly,  a  European  manufac- 
turer that  wants  to  sell  in  the  United  States  is  required  to  submit 
a  premarket  notification  |5IO(k)|  application  to  a  CAB  in  the 
EU  for  review  based  on  FDA  requirements.  If  appropriate,  the 
CAB  recommends  approval  to  the  FDA.  Although  the  FDA  will 
confirm  recommendations  by  EU  CABs,  U.S.  law  prohibits  it 
from  delegating  its  responsibility  to  grant  formal  approval. 
Once  the  EU  CAB  recommendation  is  accepted  by  the  FDA. 
the  product  can  be  sold  in  the  U.S.  market. 

Only  those  products  (97  product  categories),  generally 
lower-risk  Class  1  and  Class  II  devices,  listed  in  the  medical 
device  MRA  are  eligible  for  this  procedure.  This  list  probably 
will  expand  over  time. 

U.S.  manufacturing  facilities  will  be  in.Npected  by  U.S.  CABs 
according  to  the  EU"s  MDD  and  quality  system  requirements. 
Similarly,  manufacturing  facilities  in  the  EU  will  be  inspected  by 
ELI  CABs  according  to  U.S.  quality  systems  good  manufacturing 
practices  (GMPs).  Although  product  approvals  and  EU  type  test- 
ing requirements  are  limited  to  specific  devices  identified  in  the 
medical  device  annex  of  the  MRA.  plant  inspections  apply  to  all 
U.S.  and  EU  medical  device  manufacturing  facilities. 

During  the  .Vyear  confidence-building  period  that  began  on 
December  7,  1998.  the  United  States  and  ihe  EU  will  develop 
an  understanding  of  the  procedures  used  by  each  party  to  desig- 
nate and  evaluate  CABs.  The  National  Institute  of  Standards 
and  Technology  (NIST).  an  entity  within  the  U.S.  Department 


of  Commerce,  has  completed  screening  and  reviewing  docu- 
mentation for  10  U.S.  CABs,  and  the  FDA  has  nominated  those 
organizations,  along  with  supporting  information,  to  the  Euro- 
pean Commission  for  approval.  Similarly,  the  EU  nominated  15 
EU  CABs  that  were  submitted  to  the  FDA  along  with  support- 
ing information.  Each  nominated  CAB  has  the  ability  to  per- 
form both  product  reviews  and  quality  system  inspections.  The 
FDA  and  the  EU  have  agreed  that  the  nominated  CABs  will 
participate  in  the  medical  device  MRA  during  the  3-year  confi- 
dence building  period. 

Over  the  next  3  years,  each  party  will  review  technical  doc- 
umentation on  CABs  and  provide  annual  progress  reports  r 
regarding  confidence-building  activities.  During  this  period,  the  i^vK 
performance  of  the  CABs  with  regard  to  product  reviews  and  .j.dc 
plant  inspections  under  the  medical  device  MRA  will  be.  J 
assessed.  By  the  end  of  the  confidence-building  period,  the  a|i 
CABs  will  have  been  evaluated  and  the  United  States  and  the  ,,  an 
EU  will  have  exchanged  quality-system  evaluation  reports  and  j i 
product  evaluation  reports  generated  by  those  assessment  bod- 1|  .a 
ies.  After  this  3-year  confidence-building  period,  the  CABs  that 
meet  performance  requirements  are  expected  to  be  authorized,! 
to  continue  to  operate  within  the  medical  device  MRA  process.  ^ 

The  goal  of  the  medical  device  MRA  is  to  establish  a  model ; 
agreement  between  the  EU  and  the  United  States  under  which 
each  party  will  normally  endorse  the  reports  of  listed  CABs  forj 
certain  medical  device  product  approvals  and  plant  inspections,] 
thus  simplifying  and  improving  two-way  trade.  The  medical,^ 
de\  ice  MRA  probably  will  be  continued  and  product  coverages 
will  be  expanded  after  the  3-year  contidence-buikiing  period.  ,i 

Medical  device  manufacturers  in  the  United  States  may  bCii 
able  to  sa\e  resources  by  relying  on  evaluations  of  manufactur-(i 
ing  processes  and  products  conducted  domestically  under  the, 
requirements  of  the  EU"s  MDD.  EU  manufacturers  would  enjoy 
similar  benefit  in  gaining  approval  for  products  sold  in  the 
United  States. 

The  success  of  the  United  States-European  Union  medicafi 
device  MRA  will  be  an  important  step  toward  global  harmoniza-i 
tion  of  medical  device  regulatory  requirements  cuirently  being, 
addressed  by  the  GHTF.  The  United  States  does  not  support  or; 
seek  multiple  MRAs  w  ith  other  countries  because  it  is  utilizing  its 
limited  resources  to  ensure  the  success  of  this  MRA  with  the  EU., 


i\.  Gerard  Zapiaiii,  U.S.  Department  of  Commerce,  Office  of-^ 
Mici\)electronics,  Medical  Equipment  and  Instrumentation,: 
(202)  482-2410,  Cjeiry_Zapiain(o'ita.doc.gov.  September  I999.r 

Asia 

In  the  latter  half  of  the  I99()s,  nearly  all  the  Asian  markets  were 
hurl  by  the  Asian  financial  crisis.  While  this  affected  U.S.  exports 
of  medical  devices  to  some  markets,  demand  continued  to  growi 
in  countries  that  did  not  have  currency  devaluations,  hi  1999,  the| 
region  began  to  recover,  with  U.S.  medical  device  exports  total-i 
ing  $3.24  billion,  only  2  percent  short  of  their  high  in  1997.  Those 
relatively  strong  export  figures  suggest  that  the  governments  andj 
citizens  of  Asian  nations  greatly  value  health  care  and  are  willingj 
to  make  sacrifices  in  other  areas  to  preserve  it.  U.S.-maiuifactureti 
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iiiotlical  devices,  allliough  more  expensive  llian  eomparahle 
ei|iiipmeiit  inaniiraetLiied  in  Japan  or  the  lili,  enjoy  a  repnlalion 
lor  quality  and  innovation  llirouglioiit  Asia.  Asian  economies 
slioLild  continue  their  recovery  with  projected  regional  growth  ol 
^?i.5  to  4.5  percent  in  the  year  2()()(),  and  the  outlook  lor  the  med- 
lical  device  market  in  Asia  beyond  2()()()  appears  healthy. 

For  U.S. -manufactured  medical  devices,  the  .lapanese  mar- 
ket is  second  only  to  the  HU,  totaling  $2.1  billion  in  U.S. 
exports  in  I9W,  accounting  lor  two-thirds  of  U.S.  exports  to 
Asia.  Although  Japan's  economy  was  in  recession  in  the  latter 
ihalfot  the  decade,  U.S.  exports  dipped  only  2.7  percent  in  U)9S 
and  more  than  made  up  for  that  decrease  in  \999  by  rising  7.4 
percent.  The  main  forces  driving  Japan's  demanti  lor  medical 
devices  are  its  rapidly  aging  population  and  the  escalation  of 
health  care  costs.  Thus  far,  U.S. -manufactured  devices  have 
resisted  government  cost-cutting  measures  by  appealing  to  the 
Japanese  preference  lor  high  quality  and  innovation,  particu- 
larly in  areas  such  as  computed  tomography  (CT)  systems, 
pacemakers,  laser  surgery  equipment,  and  magnetic  resonance 
limaging  (MRI)  systems,  hi  addition,  the  Health  Industry  Man- 
iufacturers  As.sociation,  working  in  conjunction  with  the  LI  S. 
Trade  Representative  and  the  U.S.  Department  of  Commerce, 
!has  aggressively  advanced  the  economic  benefits  of  innovative 
products  and  lobbied  against  price  control  policies.  As  a  result  of 
the  bilateral  Medical  Equipment  and  Pharmaceuticals  Market- 
lOriented,  Sector-Selective  (MOSS)  negotiations  in  1999,  local 
governments  in  Japan  are  authorized  to  base  medical  device 
purchases  on  the  best  overall  value  for  performance  and  speci- 
fication requirements,  not  simply  on  the  initial  cost  t)f  devices. 
With  increasing  demands  for  health  care,  the  continuing  recov- 
ery of  the  Japanese  economy,  and  more  liberal  reimbursement 
practices,  U.S.  medical  device  exports  to  Japan  will  increase 
to  10  percent  annually  for  the  next  .5  years. 
'  China,  including  the  Special  Administrative  Region  of  Hong 
'  Kong,  is  the  second  largest  market  for  U.S.  medical  device  exports 
I  in  Asia.  From  1 996  to  1 999,  U.S.  exports  to  China  and  Hong  Kong 
■  increa.sed  20  percent.  This  reflected  increasing  government 
:  emphasis  on  health  care  spurred  by  an  aging  and  more  afUuent 
'■  population's  demand  for  better  medical  services.  In  addition,  the 

*  Chinese  government's  1998  prohibition  against  secondhand  med- 
ical equipment  will  continue  to  benefit  exporters  of  new  equip- 
ment in  this  price-sensitive  market.  Most  of  the  large,  well-known 

'  U.S.  manufacturers  have  representative  offices  and  sales  networks 
in  China's  coastal  cities.  However,  lack  of  funding  and  distribu- 

'  tion  difficulties  have  kept  foreign-manufactured  equipment  oui  of 
the  vast  interior,  in  the  year  2000,  the  Chinese  government  will 
have  in  place  a  national  health  insurance  scheme  and  will  intro- 

;  I  duce  private  health  insurance.  These  developments  will  increase 

^  irural  health  care  in.stitutions'  access  to  medical  technology  and 

*  improve  the  market  tor  U.S.  exports.  The  Chinese  domestic  med- 
i  iieal  device  industry  is  growing  quickly  but  is  unlikely  to  affect  the 
i-  i.growing  market  for  technologically  advanced  U.S.  medical 
c  idevices  over  the  next  5  years.  Assuming  economic  stability  in 
i  China  and  a  continuation  of  the  Chinese  policy  of  avoiding  cur- 
!  irency  devaluation,  the  market  for  U.S.  medical  devices  should 
il  liincrease  .5  to  10  percent  over  the  next  .5  years. 


India  is  one  of  the  laslest-growing  markets  in  Asia  lor  I  S. 
medical  equipment,  rising  44  percent  between  1996  and  1 999 
to  $89  million.  Although  ex|iorl  sales  are  currenlly  lower  than 
those  for  Japan,  China.  'I'aiwan.  South  Korea,  and  Singapore, 
the  industry  is  enlhusiaslic  about  hidia's  iioienlial.  A  number  of 
laclors  have  made  India  appealing:  imnuinity  from  the  Asian 
llnancial  crisis,  rapid  population  growth,  the  polential  introduc- 
tion of  private  health  insurance,  and  the  lack  of  a  device  regula- 
tory system.  Serving  ihe  growing  middle  class  and  relieving  the 
public  services  burden,  iiulia's  private  health  care  services  sec- 
tor has  been  expanding  rapidly  and  fueling  the  demaiul  tor  med- 
ical ec|uipment.  Legislation  introducing  Indian  and  foreign 
health  insurance  programs  to  the  market  should  be  passed  in 
early  2000  and  should  increase  health  care  access  and  the 
demand  lor  more  and  better  medical  devices.  Large  U.S.  manu- 
facturers such  as  CiF^  Medical  Systems  and  Agilent  (Hi')  already 
have  manufacturing  operations  in  Intlia  and  ha\e  plans  for 
expansion,  iiecause  medical  devices  are  exempt  from  current 
sanctions,  U.S.  sales  to  India  are  forecast  to  increase  \  5  percent 
annually  over  the  next  .S  years. 

in  South  Korea  and  Ihe  soulheasi  Asian  counlnes  thai  tlevalu- 
ated  their  currencies  iluring  the  .Asian  financial  crisis  govern- 
ments are  making  efforts  to  maintain  public  confidence  in  Ihe 
health  care  systems  while  instituting  difficult  economic  reforms. 
However,  exports  of  medical  devices  to  these  markets  were 
greatly  affected  by  the  economic  turmoil  in  1997  and  199X. 
While  these  markets  are  showing  signs  of  recovery,  they  are 
unlikely  to  reach  previous  levels  until  after  2001.  .Assuming 
future  economic  stability,  these  markets  sliiuild  grou  to  10  per- 
cent annually  over  the  next  .5  years. 

Imiucii  Saadat,  U.S.  Department  of  Commerce.  Office  of 
Microelectronics.  Medical  Fiiuipmenl  and  Instrumenlalion. 
(202)  4X2-44.^1.  Laureii_Saadat(f"ita.doc.gov.  September  1999. 

Latin  America 

in  I99S.  Latin  American  maikels  were  lucrative  tor  U.S.  med- 
ical device  manufacturers,  with  sales  approaching  SI  billion. 
However,  in  early  1999.  Brazil's  currency  suf  fered  a  .^0  percent 
devaluation  that  sent  uncertainty  ihroughout  the  region.  The 
currency  devaluation  resulted  in  no  real  grt)wth  for  l:5razil  in 
1999,  and  other  countries  such  as  Argentina  and  Chile  had 
sharp  recessions.  Several  countries  instituted  fiscal  austerity 
plans,  resulting  in  less  money  being  spent  on  health  care  bud- 
gets. As  a  result,  medical  device  market  growth  for  the  entire 
region  declined  S  percent  in  1999. 

Despite  the  problems  associated  w  itli  Brazil's  dow  nturn.  Latin 
America  continues  to  be  a  promising  market  tor  U.S.  medical 
device  manufacturers  and.  as  one  of  tiie  regions  most  highly 
dependent  on  imported  medical  products,  provitles  opportunities 
for  U.S.  exporters.  Several  positive  trends  ha\e  emerged  in  the 
Latin  American  health  care  sector.  For  example,  many  countries 
in  that  region  embarked  on  health  care  reform  programs  as  earl\ 
as  the  mid-l99()s.  and  results  are  slowly  emerging.  Mexico's 
National  Development  Program,  created  in  199.S.  has  seen  results 
in  the  form  of  an  increase  in  health  care  spending,  an  expansion 
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of  coverage  under  the  government's  social  security  program,  and 
a  decentralization  of  management.  Chile's  1994-2000  Health 
Sector  Reform  Project  has  doubled  the  health  budget  since  1990 
and  increased  the  construction  of  therapeutic  diagnostic  centers 
and  hospitals  to  enhance  primary  care  and  improve  emergency 
and  ambulatory  care  services. 

Another  beneficial  change  in  the  region  is  governments" 
emphasis  on  comprehensive  health  insurance  coverage.  Health 
ministries  are  reforming  insurance  plans  to  provide  comprehen- 
sive coverage,  private  and  public,  with  efforts  to  reach  marginal 
populations.  As  nations  have  attempted  to  form  their  own  regu- 
latory systems  for  medical  devices,  the  GHTF  formed  in  1999  a 
Latin  American  Working  Party,  which  bodes  well  for  this  region 
in  terms  of  working  toward  harmonized  regulatory  require- 
ments. U.S.  industry  strongly  supports  the  Latin  American 
Working  Party. 

Although  many  countries  are  implementing  positive  reforms, 
several  obstacles  still  exist  for  U.S.  medical  device  exporters  in 
Latin  America.  For  example.  U.S.  firms  must  deal  w  ith  high  reg- 
istration fees,  lengthy  review  times,  and  burdensome  require- 
ments to  enter  the  Brazilian  market.  Reimbursement  policies 
need  to  be  updated  to  add  new  medical  devices  to  social  security 
coverage  and  to  ensure  payment.  Despite  efforts  by  the  Southern 
Cone  Common  Market  (MERCOSUR),  countries  still  lack  har- 
monized regulatory  systems. 

Overall,  the  Latin  American  markets  continue  to  provide 
good  prospects  for  medical  device  suppliers.  U.S.  medical 
equipment  is  seen  as  a  best  prospect  noi  only  in  the  larger 
economies  but  also  in  smaller  economies  such  as  the  Domini- 
can Republic,  Costa  Rica,  Honduras,  and  Panama.  High  quality, 
reliability,  durability,  favorable  prices,  good  maintenance  ser- 
vice, and  timely  delivery  are  the  main  factors  in  increasing  sales 
in  the  medical  sector.  In  Central  America,  the  aftermath  of  Hur- 
ricane Mitch  brought  reconstruction  funds  for  rebuilding  the 
infrastructure  of  those  nations,  and  emphasis  is  being  placed  on 
the  health  of  the  citizens.  New  hospitals  and  health  clinics  are 
being  built  that  provide  numerous  opportunities  for  U.S.  firms 
to  supply  the  region  with  medical  devices.  The  Andean  region 
has  been  a  promising  but  often  overlooked  area.  Colombia  and 
Ecuador  in  particular  have  been  focusing  attention  on  health 
care  infrastructure,  building  hospitals  and  refurbishing  others  at 
a  fantastic  rate.  However,  beginning  in  early  1999,  the  region 
has  become  mired  in  financial  and  political  instability,  and  that 
has  had  a  dampening  effect  on  U.S.  exports. 

Mexico  remains  the  top  market  for  U.S.  medical  equipment 
exports  in  Latin  America  and  continues  to  appear  promising. 
Total  U.S.  exports  of  medical  devices  and  supplies  grew  48  per- 
cent from  1996  to  1999.  Representing  over  a  third  of  the  total 
U.S.  medical  device  exports  to  Latin  America  in  1999,  Mexico 
remains  favorable  for  the  industry.  Over  50  percent  of  the  med- 
ical device  import  market  in  Mexico  belongs  to  U.S.  firms. 
Many  of  the  imports  are  used  in  the  "maquiladora"  area  as  inputs 
of  U.S.  medical  device  companies  and  then  exported  to  the  U.S. 
market.  Under  the  North  American  Free  Trade  Agreement 
(NAFTA),  tariffs  have  been  eliminated  on  almost  all  medical 
devices,  providing  added  interest  in  the  market.  The  final  elimi- 


nation  of  tariffs  on  remaining  medical  devices  will  be  complete 
by  2003.  In  addition,  registration  fees  remain  comparatively  low 
and  the  sale  of  used  equipment  is  allowed,  although  only  for  pri- 
vate health  facilities. 

Even  though  the  currency  devaluation  in  Brazil  triggered  a 
5..'i  percent  decrease  in  overall  U.S.  exports  of  medical  equip- 
ment in  1999,  Brazil  remains  the  second  leading  importer  of  j 
U.S. -manufactured  medical  devices  in  Latin  America.  Froml  ii'i 
1995  to  1998.  U.S.  exports  to  Brazil  increased  25  percent.  By  i  Ir 
1998.  Brazil's  imports  of  medical  equipment  had  grown  to  $308  JjpiA 
million.  With  the  financial  crisis,  the  government  made  signifi- 
cant cuts  in  social  security  and  health  care  budgets.  However.  -  . 
despite  those  cuts.  Brazil's  GDP  continues  to  be  larger  than  the 
combined  economies  of  Mexico.  Argentina,  and  Chile,  making  •  .van 
it  an  attractive  market.  Brazil's  economic  slowdown  affected  ,  it 
government  investment  plans  for  public  hospitals.  To  combat  ,  iii 
the  increased  cost  of  imported  equipment  and  supplies,  the  gov-  .;. 
ernment  lowered  import  duties  on  42  products  in  March  1999. 

The  Brazilian  Ministry  of  Health  announced  plans  to  concen-  iiu* 
trate  investments  in  basic  health  services  through  clinics.  particu-iiij..fia 
larly  for  the  poorer  population,  and  by  remodeling  2. 1 38  existing  r^lvj; 
public  hospitals.  The  government  also  plans  to  invest  $900  inil-(;j  » 
lion  in  hospital  infrastructure  in  the  next  2  years,  using  mostly  fJi  w 
World  Bank  and  inter-American  Development  Bank  loans.  f 

In  late  1998.  the  government  created  a  new  regulatory jj 
agency  known  as  Agencia  Nacional  de  Vigilancia  Sanitaria] 
( ANVS)  to  inspect  and  register  medical  devices.  Fees  increased( 
signitlcantly  in  1999  to  allow  the  ANVS  to  be  self-supporting,  ii 
and  many  U.S.  firms  are  trying  to  learn  the  new  regulations  that'!: 
Brazil  is  introducing  on  a  regular  basis.  Although  disruption  is. 
to  be  expected  with  the  creation  of  a  new  agency,  U.S.  medical  i 
device  manufacturers  would  benefit  from  efforts  by  Brazil  toil: 
harmonize  regulations.  U.S.  exports  can  be  expected  to  growd' 
in  2000  rather  than  decline  as  they  did  in  1999.  One  cauij 
expect  modest  but  pi)sitive  growth  of  less  than  3  percent  in: 
2000.  The  best  prospects  for  U.S.  exports  include  anesthetics, li 
cardiac  catheters,  automated  blood  cell  counters  and  analyzers,J' 
autoscanners,  diagnostic  systems,  automatic  positioning  beds.;: 
blood  equipment,  cardiac  pacemakers,  dental  restoration  mate-; 
rials,  electrosurgical  and  electrotherapy  apparatus,  endoscopic  i 
devices,  enzyme  immunoassay  systems,  high-performance  liq-j 
uid  chromotography  (HPLC)  imaging  equipment,  laser  equip- 
ment for  dentistry,  magnetic  resonance  tomography,  x-rayj, 
equipment  and  parts,  ophthalmic  instruments,  surgical  instru- 
ments, ultrasonic  scanning  devices,  visible  and  ultraviolet  (UV) 
lights,  spectotTuorometers,  and  orthopedics  products. 

From  1996  to  1998,  Argentina  saw  52  percent  growth  in  its 
medical  equipment  market,  and  that  nation  continues  to  have 
growth  in  U.S.  imports  of  medical  devices  in  Latin  America 
while  other  countries"  imports  have  declined.  Several  hospitals:  1 
tbrmerly  run  by  the  Argentine  federal  government  have  beerii 
transfened  to  the  provinces  and  municipalities.  Even  though  the  ^ 
federal  government  has  not  increased  its  budget  for  hospital,! 
equipment,  the  facilities  that  were  transferred  have  been  upgrad-l 
ing  their  equipment.  While  an  important  market,  Argentina  has'  i 
not  been  immune  to  the  financial  instability,  and  in  1999  every:  j 
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siibscctor  declined  sharply  except  electromedical  ec|uipn)eiil, 
wliich  grew  35  percent,  'i'he  electromedical  pertormance 
■(H)sted  overall  growth  to  2  percent  in  1999.  The  outlook  lor 
'I  HK)  may  be  about  the  same.  The  World  Bank  is  providing  proj- 
,  ci  financing  and  loans  to  upgrade  the  Argentinian  public  health 
^\stem.  However,  because  of  an  overall  decrease  in  economic 
activity  and  presidential  elections  in  October  1999.  decisions  to 
rctorm  investment  in  the  health  care  sector  have  been  delayed. 

Trade  barriers  are  few  in  the  Argentinian  medical  ecjuipment 
market,  but  financing  is  crucial  in  selecting  foreign  suppliers. 
(  ompetition  from  local  manufacturers  is  low.  particularly  in  the 
high-technology  end  of  the  market.  The  best  sales  prospects  for 
new  medical  equipment  are  in  prosthetics,  imaging  systems, 
ilcntal  chairs,  and  lasers. 

Chile  has  one  of  the  most  developed  and  open  economies  in 
Latin  America,  in  1 999.  Chile  spent  7  percent  of  its  GDP  on  health 
care,  representing  $2  billion  of  the  fiscal  budget,  making  health 
care  one  of  the  largest  government  expenditures.  Although  the 
Chilean  government  has  assigned  priority  to  the  improvement  of 
pie  national  public  health  care  sector,  the  recent  financial  crises  in 
Asia  and  Brazil  have  forced  the  government  to  cut  back  funding  by 
approximately  I  percent.  The  budget  cut  delayed  new  I999-2(K)() 
linfrastmcture  projects;  however,  all  other  health  care  purchases 
remained  untouched.  Although  the  niiuket  has  suffered  slightly,  it 
is  dynamic  and  healthy.  Several  programs  for  large-scale  purchases 
of  modem  equipment  as  part  of  an  effort  to  upgrade  the  public  and 
private  health  sectors  have  received  government  approval. 

U.S.  medical  device  manufacturers  do  not  face  significant 
trade  barriers  in  the  Chilean  market.  Chile  has  launched  a  tariff 
reduction  program  that  aims  for  a  6  percent  tariff  by  2003.  with  1 
percent  reductions  annually.  As  a  result  of  the  openness  of  its 
trade  practices  and  overall  economic  system.  Chile  remains 
among  the  best-rated  emerging  economies.  The  United  States  has 
'been  Chile's  most» important  supplier  of  medical  equipment  for 
'  years.  U.S.  exports  to  Chile  grew  36  percent  from  1997  to  1999. 

With  reforms  under  way  in  the  larger  economies  of  the 
region  and  an  emphasis  on  new  infrastructure  in  terms  of  hospi- 
tals and  health  clinics  in  Central  America  and  the  Andean  coun- 
tries, projected  regional  growth  in  the  industry  in  the  year  2()()() 
should  be  positive  at  about  3  percent,  marking  an  improvement 
over  the  8  percent  decline  in  1999. 

Valerie  Barth,  U.S.  Department  of  Commerce,  Office  of  Micro- 
electronics, Medical  Equipment  and  Instrumentation.  (202)  482- 
3360.  Valerie_Barth 6?' ita.doc.gov.  and  Marnie  Morrione.  U.S. 
Department  of  Commerce.  Trade  Information  Center.  Septem- 
ber 1999. 


SURGICAL  AND  MEDICAL  INSTRUMENTS 
AND  SUPPLIES 


"Surgical  and  medical  instruments  and  supplies  (SIC  3841)  con- 
stitute the  largest  sector  of  the  U.S.  medical  device  industry, 
accounting  for  approximately  36  percent  of  total  industry 
shipments  and  employing  38  percent  of  its  workers.  This 


category  covers  a  broad  spectrum  of  products,  including 
anesthesia  apparatus,  biopsy  instruments,  blood  pressure 
apparatus,  blood  transfusion  equipment,  bronchoscopes 
except  electromedical,  cannulas,  catheters,  surgical  clamps, 
physicians'  diagnostic  apparatus,  hemodialysis  apparatus, 
hypodermic  needles  and  syringes,  IV  transfusion  apparatus, 
inhalation  therapy  equipment,  operating  tables,  oxygen 
tents,  surgical  probes,  retractors,  suction  therapy  apparatus, 
trocars,  and,  since  1999,  bone  drills,  plates,  and  screws. 

Domestic  shipments  ot  surgical  and  medical  instrumenis 
have  grown  steadily  since  1994.  Over  the  period  1996-2000, 
industry  shipments  of  surgical  and  medical  instruments  will 
grow  at  an  estimated  comiiound  annual  rate  of  over  6  percent. 
Shipments  valued  in  constant  dollars  will  total  $20  billion  in 
2000,  an  increase  of  $3.4  billion  since  1997.  The  industry 
employed  17  thousand  people  in  1997.  an  mcrease  oi  ().5  per- 
cent over  1 996  levels  (see  I'ahle  44-3).  As  in  other  sectors  of  the 
medical  device  industry,  employment  has  stayed  relatively  con- 
stant while  production  has  expanded,  resulting  m  a  productiv  ity 
increase.  These  productiv  ity  gains  have  made  tlic  industrv  more 
competitive  in  the  world  market. 

Global  and  Domestic  Outlook 

U.S.  manufacturers  exported  23  i")eicent  ol  their  surgical  insiru- 
menl  shipments  in  1999.  Despite  the  strong  dollar  and  unstable 
global  financial  markets,  exports  rose  almost  .'^  percent  in  1999 
to  over  $4.7  billion  and  are  expected  to  increase  7  percent  in 
2000  to  over  $.'S  billion  (see  Table  44-3).  The  largest  export  cat- 
egory is  bougies,  catheters,  drains,  and  sondes,  representing  25 
percent  of  all  U.S.  exports  of  surgical  instruments  and  grow  ing 
15  percent  in  1999  to  $1.3  billion.  Numerous  other  categories 
also  showed  double-digit  export  growth,  including  bone  plates, 
screws,  nails,  and  other  internal  fixation  dev  ices  or  appliances, 
which  grew  1 7  percent  to  $340  million.  This  market  was  classi- 
fied as  SIC  3842  until  1999. 

Japan  was  the  largest  single  export  market  in  I99S.  w  ith  a  16 
percent  share  of  the  export  market,  although  it  has  experienced  a 
downward  trend  since  1997  (see  Table  44-4).  Export  sales 
dropped  17  percent  in  1999  to  $677  million.  The  EU  is  the 
largest  regional  market,  purchasing  46  percent  of  U.S.  surgical 
instrument  exports  in  1998.  In  1999.  exports  to  the  EU  increased 
8  percent  to  an  estimated  $2  billion.  The  Netherlands  is  the  num- 
ber one  market  in  Europe,  growing  8  percent  in  1999  to  $472 
million.  The  .lapaaChinese  Economic  Area  follows  the  EU  with 
a  20  percent  share  of  U.S.  exports.  In  the  Americas,  exports  to 
Canada  in  1999  soared  24  percent  to  $581  million,  making  that 
nation  the  second  largest  single  export  market,  as  U.S.  exporters 
turned  increasingly  to  Canada  in  1999  in  response  to  the  eco- 
nomic troubles  in  Mexico  and  the  rest  of  the  Americas. 

The  outlook  for  exports  to  the  EU  in  2000  is  for  steady 
growth,  w  ith  an  expected  increase  of  6  to  8  percent.  As  Japan 
begins  a  slow  recovery  in  2000.  it  will  ^'ace  an  aging  population 
and  soaring  health  care  costs.  Growth  for  this  sector  mav  be 
hindered  by  a  cost-conscious  Japan  seeking  cheaper  and  lower- 
tcv  hnology  products  from  other  countries.  Improvements  in 
Japan's  reimbursement  policies  and  a  strong  demand  for  high- 
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TABLE  44-3:    Surgical  and  Medical  Instruments  (SIC  3841)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999' 

2000' 

97-98 

98-99 

99-00 

96-00'' 

Industry  data 

Value  of  shipments^ 

1 3,396 

15, 113 

14,809 

15,681 

17,042 

18,018 

19,560 

20,815 

22,063 

8.6 

6.4 

6.0 

6.7 

Value  of  shipments  (1992$) 

13,396 

14,860 

14,448 

15,136 

16,262 

16,807 

18,195 

19,238 

20,168 

8.3 

5.7 

4.8 

5.5 

Total  employment  (thousands) 

98.2 

103 

99.7 

101 

104 

104 

107 

2.9 

Production  workers  (thousands) 

58.5 

61.4 

59.6 

60.4 

61.8 

62.4 

Average  hourly  earnings  ($) 

10.88 

11.32 

11.53 

11.83 

12.16 

12.73 

Capital  expenditures 

689 

809 

619 

619 

673 

697 

Product  data 

Value  of  shipments^ 

13,276 

14,759 

14,264 

14,936 

16,192 

17,278 

18,660 

19,779 

20,767 

8.0 

6.0 

5.0 

6.4 

Value  of  shipments  (1992$) 

13,276 

14,512 

13,916 

14,417 

15,450 

16,117 

17,358 

18,280 

18,983 

7.7 

5.3 

3.8 

5.3 

Trade  data 

Value  of  imports 

1,224 

1,429 

1,511 

1,714 

1,897 

2,048 

2,421 

3,123 

3,748 

18.2 

29.0 

20.0 

18.6 

Value  of  exports 

2,596 

2,694 

2,658 

2,991 

3,622 

4,223 

4,504 

4,715 

5,045 

6.7 

4.7 

7.0 

8.6 

Jim 
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'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000  " 
Source:  U.S.  Department  of  Commerce;  Bureau  of  the  Census;  International  Trade  Administration. 


lech  proJiicts  such  as  coronary  catheters  may  support  export 
growth  of  2  to  5  percent  in  2()()().  U.S.  e.xports  to  China  grew 
sharply  in  1999  at  62  percent,  and  demand  should  remain  high 
in  2000  as  that  nation  continues  to  make  health  care  improve- 
ments for  its  citizens.  Latin  America  faces  economic  uncer- 
tainty in  2000,  with  the  Andean  region  in  recession,  and  slow 
growth  for  Mexico  and  Brazil.  U.S.  exports  of  surgical  instru- 
ments may  grow  2  percent  in  2000,  an  improvement  over  a 
decrease  of  5  percent  in  1999. 

While  exports  of  surgical  instruments  continued  to  grow 
overall,  the  real  story  in  1999  was  the  29  percent  growth  rate  of 


imports.  The  United  States  bought  $3. 1  billion  in  surgical  instru- 
ments and  supplies  from  foreign  sources  in  1999.  One  of  the  fac- 
tors behind  this  dramatic  increase  was  devalued  currency  in 
certain  key  foreign  markets  that  made  U.S.  equipment  more 
expensive  and  a  strong  dollar  that  made  purchasing  foreign 
equipment  cost-effective.  This  sector  includes  numerous  price- 
sensitive  lower-technology  devices,  making  the  substitution  of 
imported  products  easier  than  it  is  in  higher-technology  sectors. 
Another  important  factor  was  the  sudden  increase  in  U.S. 
imports  of  cannulae,  up  L'^.'S  percent,  and  bt)ugies,  drains,  and 
sondes,  up  60  percent  in  1999.  These  numbers  were  strongly 


TABLE  44-4:    U.S.  Trade  Patterns  in  Surgical  and  Medical  Instruments^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region'' 

Value-' 

Share,  % 

Region' 

Value' 

Share,  % 

NAFTA 

779 

17 

NAFTA 

440 

18 

Latin  America 

304 

7 

Latin  America 

392 

16 

Western  Europe 

2,060 

46 

Western  Europe 

765 

32 

Japan/Chinese  Economic  Area 

852 

19 

Japan/Chinese  Economic  Area 

493 

20 

Other  Asia 

150 

3 

Other  Asia 

176 

7 

Rest  of  v\/orld 

358 

8 

Rest  of  world 

155 

6 

World 

4,504 

100 

World 

2,421 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

731 

16 

Mexico 

385 

16 

Canada 

469 

10 

Dominican  Republic 

320 

13 

Netherlands 

437 

10 

Germany 

281 

12 

France 

394 

9 

Japan 

230 

9 

Mexico 

311 

7 

China 

221 

9 

'  SIC  3841. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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inriuL-nccd  by  Israel  and  Ireland,  which  allcclcd  iho  overall 
import  slalistics  with  their  staggering  quadriiple-digit  exjiort 
growth  ofcannulae  and,  to  a  lesser  extent  bougies,  drains,  and 
sondes  and  nonhypodermic  syringes.  A  portion  ol  this  growth 
1.  an  be  attributed  to  the  fact  that  heland  assembles  some  syringes 
cind  surgical  instruments  from  U.S.  components  lor  reexporta- 
tion to  the  United  States;  however,  the  numbers  are  small  in 
iiiparison.  Ireland  has  invested  heavily  in  its  medical  equip- 
iicnt  manufacturing  industry  and  has  concentrated  on  one  of  the 
growth  and  volume  leaders  in  this  sector;  catheter-related  tech- 
nology. At  the  same  time,  U.S.  exports  to  Ireland  of  surgical 
instruments  dropped  30  percent  in  I W9.  The  Dominican  Repub- 
lic's i  3  percent  share  of  the  U.S.  import  market  can  be  explained 
!i\  the  significant  amount  of  U.S.  components  shipped  there  lor 
assembly  and  then  reexported  back  to  the  United  States.  Instru- 
ments and  appliances  used  in  medical,  surgical,  dental,  and  vet- 
erinary sciences  are  the  second  largest  import  item  from  the 
Dominican  Republic  of  products  assembled  from  U.S.  parts  or 
components.  Despite  some  of  these  high  import  growth  rates, 
ilie  United  States  had  a  $2  billion  trade  surplus  in  surgic;il  insti  u- 
picnts  in  1999. 

Two  areas  of  this  sector  lead  the  way  lor  the  U.S.  indusiry 
currently  and  will  provide  the  best  opportunity  for  continued 
market  dominance;  advances  in  catheters  and  minimally  inva- 
M\e  surgery  (MIS).  These  areas  are  also  extremely  competitive, 
and  this  has  encouraged  continued  incremental  improvements 
as  LI.S.  firms  battle  for  market  share. 

The  catheter  market  is  the  single  largest  export  segment,  and 
continues  to  grow.  The  United  States  dominates  the  market 
lih  approximately  7.*^  percent  of  world  market  share.  The 
catheter  market  is  one  of  the  most  dynamic  markets  in  this  sec- 
tor as  advances  in  technology  are  changing  use.  design,  and 
demand  worldwide.  The  largest  segment  of  the  catheter  market 
consists  of  dialysis  and  urinary  catheters,  which  are  used  rou- 

'  tinely  in  health  care  and  are  benefiting  from  increasing  demand 
111  emerging  markets.  Production  and  demand  iov  vascular  inter- 
\cntions  such  as  stents  and  other  catheters  used  in  cardiac- 
related  procedures,  while  representing  a  much  smaller  segment, 
are  gnawing  at  double-digit  rates.  As  the  need  for  cardiac  care 
Increases  and  as  competition  heats  up  in  this  sector,  the  Ihiited 
Slates  will  continue  to  dominate  and  demand  will  continue  to 
rise  steadily  for  the  next  several  years. 

Minimally  invasive  endoscopic  surgery  (MIES)  is  another 
rising  star  in  the  surgical  instruments  sector  and  a  technology 
that  has  benefited  from  cost-cutting  pressures.  Increasingly,  cer- 
tain surgical  procedures  are  conducted  by  in.serting  either  a  rigid 
or  a  flexible  endoscope  into  a  small  incision  in  the  body.  MIES 
technology  slashes  health  care  costs,  as  most  of  these  procedures 
are  performed  on  an  outpatient  basis,  eliminating  the  need  for 
expensive  hospital  stays.  It  also  eliminates  much  of  the  pain  and 
complications  associated  with  traditional  surgical  procedures, 
and  these  factors  have  made  it  very  appealing  to  managed  care 

■iproviders.  The  use  of  minimally  invasive  procedures  is  clearly 
the  trend  now  and  for  the  future.  While  MIES  is  in  its  infancy,  it 
should  grow  enormously  as  surgeons  become  more  comfortable 

'iiusing  it.  Simpler  surgeries,  such  as  gallbladder  removal,  are  per- 


lormetl  using  minimally  invasive  laparoscopy  so  often  that  the 
cost  savings,  ease  of  procedure,  and  concern  lor  the  comfort  of 
the  patient  have  caused  a  sharp  increase  in  the  incidence  of  gall 
bladder  removal;  that,  say  managed  care  providers,  is  a  cosi 
increase,  not  a  decrease.  As  the  industry  ami  the  technology 
progress  over  the  next  lew  years,  minimally  invasive  techniques 
will  be  used  in  cardiovascular  surgeries,  quite  possibly  making 
■"open  heart  surgery"  a  thing  of  the  past.  The  MIES  market  is 
expected  to  grow  percent  annually  through  the  year  2001 
Another  high-growth  area  of  MIS  is  minimally  invasive  cardio- 
thoracic  surgery  (MICS).  which  should  experience  double-digit 
growth  lor  the  next  4  years. 

One  of  the  reasons  MIS  is  such  a  dynamic  field  of  technology 
is  its  ability  to  be  linked  with  other  advanced  technologies,  such 
as  robotics.  Two  California  llrms  have  created  surgical  robotic 
systems:  the  Zeus  Robotic  Surgical  System  designed  by  Com- 
puter Motit)ns  Inc.  and  the  da  Vinci  Surgical  System  designed  by 
Intuitive  Surgical.  Inc.  In  1999.  those  two  systems  broke  new 
ground  by  successfully  performing  heart  bypass  surgery  through 
only  three  small  holes  rather  than  with  the  patient's  chest 
cracked  open.  The  Zeus  sysiem  used  three-dimensional  (3-D) 
imaging  aiul  voice-activated  technology  to  guide  robotic  arms 
and  a  camera  through  three  holes  in  the  patient's  chest.  Da  Vinci 
uses  similar  3-D  imaging  and  robotic  arms,  yet  the  surgeon 
moves  his  or  her  hands  on  "virtual"  pencil-si/ed  instruments 
resting  below  a  monitor  that  transfers  the  surgeon's  movements 
to  the  robotic  surgical  instruments.  Neither  system  has  received 
FDA  approval,  but  both  have  the  CE  mark.  This  method  of  heart 
surgery  may  not  be  quickly  adopted  by  surgeons,  but  it  demon- 
strates the  direction  of  the  industry.  It  also  demonstrates  how 
integral  the  llelds  of  computing,  software,  micromanufacturing. 
and  telecommunications  are  lo  modern  medical  technology;  as 
advances  in  those  fields  continue,  sales  of  new  medical  devices 
will  increase. 

Other  factors  will  play  an  important  role  in  the  surgical 
instruments  market  in  the  next  several  years.  The  movement  to 
home  health  care  will  increase  demand  for  and  spur  innovation 
in  traditional  lower-tech  technologies  such  as  IV  drug  infusion 
equipment,  blood  pressure  equipment,  and  medical  furniture  by 
making  them  more  compact,  lighter,  and  easier  to  use  by  the 
patient.  The  needle  and  syringe  markets  will  be  greatly  affected 
by  home  health  care  and  the  need  to  protect  health  workers 
from  accidental  needlesticks.  Already  U.S.  firms  are  respond- 
ing to  the  proposed  Health  Care  Worker  Needlestiek  Reduction 
Act  by  improving  the  safety  of  needles  with  retraction,  blunt- 
ing, and  other  mechanisms.  As  blood-borne  pathogens  such  as 
the  human  immunodeficiency  virus  (HIV)  and  the  hepatitis 
virus  remain  at  epidemic  levels  worldwide,  health  care  workers 
and  public  health  policy  makers  will  demand  safer  technologies 
for  treating  patients,  and  sales  and  inno\ation  will  increase. 
U.S.  instruments  will  be  preferred  as  they  will  lead  the  \\a\  in 
this  innovative  technology  to  improved  safely. 

Valerie  Barth,  U.S.  Department  of  Commerce.  Office  of 
Microelectronics.  Medical  Equipment  and  Instrumentation. 
(202)  482-3360.  Valerie_Barth(«  ita.doc.gov.  September  1999. 
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SURGICAL  APPLIANCES  AND  SUPPLIES 

In  1999,  the  value  of  U.vS.  shipments  of  surgical  appliances  and 
supplies  (SIC  3842)  increased  6.5  percent  to  $18  billion  and  is 
expected  to  continue  a  steady  cHmb  to  almost  $19  billion  by  the 
year  2(K)()  (see  Table  44-5).  This  industry  segment  produces  a 
broad  array  of  products,  ranging  from  sutures  and  bandages  lo 
wheelchairs,  prosthetics,  and  implantable  devices. 

Total  employment  increased  2.1  percent  in  1999  over  1998. 
Sixty-three  percent  of  those  workers  were  production  workers. 

Global  and  Domestic  Outlook 

U.S.  exports  of  surgical  appliances  and  supplies  increased  8.9 
percent  in  1999  to  reach  2.7  billion.  Assuming  similar  growth 
in  2()()(),  exports  should  exceed  $2.9  billion.  The  largest  mar- 
kets for  this  type  of  medical  devices  are  in  western  Europe, 
where  almost  half  of  U.S.  exports  are  destined.  The  United 
States  has  enjoyed  a  healthy  trade  surplus  with  this  region:  in 
1998,  exports  were  almost  double  imports.  The  single  largest 
country  market  for  surgical  appliances  and  supplies  is  Canada, 
which  purchased  equipment  valued  at  $.V5()  million.  Again,  the 
United  States  has  had  a  si/able  trade  surplus  with  this  trading 
partner:  Exports  to  Canada  were  over  three  times  imports  from 
that  country.  U.S.  manufacturers  enjoy  a  /ero-for-/.ero  tariff 
structure  with  Canada  under  the  provisions  of  NAFTA  (see 
Table  44-6). 

Despite  recent  economic  uncertainty  in  Japan,  that  country 
has  maintained  its  status  as  a  principal  purchaser  of  U.S.  surgi- 
cal appliances  and  supplies.  No  longer  the  largest  single  coun- 
try market  for  this  merchandise,  Japan  nevertheless  imported 
$307  million  of  U.S. -made  appliances  in  1998.  Japan's  aging 
population  is  the  element  that  makes  that  country  a  stable  mar- 
ket for  most  health  care  devices.  Sisnificant  need  for  health  care 


in  Japan,  despite  economic  downturns,  accounts  for  a  relatively 
inelastic  demand  curve. 

In  the  year  2000,  the  value  of  U.S.  industry  shipments  is 
expected  to  increa.se  4  percent  to  $18.8  billion.  Innovative  cost- 
cutting  measures  are  a  driving  factor  in  expanding  sales  of  these 
products.  Growing  reliance  on  outpatient  rather  than  inpatient 
procedures  fuels  sales  of  items  in  this  category,  especially  those 
intended  to  reduce  labor  expenses,  curtail  hospital  stays,  and  ^ 
permit  patient  care  in  less  expensive  settings.  A  burgeoning  « 
trend  toward  limiting  reimbursement  rates  has  placed  emphasis  "f 
on  lowering  overall  costs  in  this  product  category.  For  example,  ' 
patient  infection  control  in  any  setting  is  essential  to  the  main- 
tenance of  community  health  and  prevents  further  health  care 
expenditures.  As  newer-technology  products  are  developed, 
overall  health  care  costs  diminish.  Occupational  Safety  and 
Health  Administration  (OSHA)  regulations  specify  sterilization 
and  t)ther  procedures  to  prevent  the  spread  of  infection  in  health  .  „ 
care  settings.  Sterilization  equipment  has  enjoyed  constant  / 
demand  as  a  result.  Technological  advances  and  the  desire  to  • 
improve  the  safety  of  the  workplace  for  health  care  providers  ^1  ' 
will  guarantee  continued  prosperity  for  the  industry. 

Industry  experts  predict  that  the  surgical  appliances  and  sup-  i. 
plies  industry  will  continue  to  expand  in  1999  and  2()()().  The  '  ' 
aging  populations  of  developed  economies,  including  the  United  ■ 
States,  western  Europe,  and  Japan,  create  a  heavy  demand  for  ,  I 
appliances  and  supplies.  Furthermore,  economies  of  scale  havel  ij  - 
contained  the  price  of  higher-technology  goods,  where  the  United 
States  leads  in  production.  Decreasing  unit  costs  make  this  mer- 
chandise more  attractive  to  deveUping  economies.  Funds  used  for '  !J  ^ 
medical  puiposes  are  therefore  increasingly  more  effective  in  i)|jJfl 
maintaining  community  health.  Increasing  expenditures  on  health  ^ 
care  in  general,  including  the  construction  of  clinics  and  improved  \ 
access  to  health  care,  are  becoming  more  prevalent  in  developing  < 


TABLE  44-5:    Surgical  Appliances  and  Supplies  (SIC  3842)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999- 

2000^ 

97-98 

98-99 

99-00 

96-00"' 

Industry  data 

Value  of  shipments'" 

13,801 

14,553 

14,423 

14,759 

15,874 

16,447 

17,041 

18,150 

18,880 

3.6 

6.5 

4.0 

4.4 

Value  of  shipments  (1992$) 

13,801 

14,034 

13,479 

13,794 

14,630 

14,854 

15,082 

15,500 

15,765 

1.5 

2.8 

1.7 

1.9 

Total  employment  (thousands) 

96.4 

98.0 

95.4 

92.4 

93.1 

94.0 

Production  workers  (thousands) 

61,6 

61.9 

58.9 

58.2 

59.7 

60.0 

i 

Average  hourly  earnings  ($) 

10.84 

10.93 

11.14 

11.51 

11.58 

11.77 

i: 

Capital  expenditures 

504 

433 

372 

396 

519 

531 

Product  data 

Value  of  shipments' 

12,438 

13,285 

13,145 

13,317 

14,304 

14,822 

15,358 

16,350 

17,008 

3.6 

6.5 

4.0 

4.4 

Value  of  shipments  (1992$) 

12,438 

12,811 

12,285 

12,446 

13,184 

13,386 

13,591 

13,975 

14,215 

1.5 

2.8 

1.7 

1.9  : 

Trade  data 

Value  of  imports 

765 

766 

830 

1,020 

1,116 

1,334 

1,631 

1,845 

2,097 

22.3 

13.1 

13.7 

17.1  . 

Value  of  exports 

1,493 

1,630 

1,777 

1,988 

2,173 

2,436 

2,479 

2,699 

2,938 

1.8 

8.9 

8.9 

7.8  : 

'  Estimate  except  imports  and  exports. 
^  Estimate. 
'  Forecast. 

^  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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FABLE  44-6:    U.S.  Trade  Patterns  in  Surgical  Appliances  and  Supplies'  in  1998 

millions  of  dollars;  percent) 


Exports 


Region' 


MAFFA 

_atin  America 

A'estern  Europe 

i.ipan/Chinese  Economic  Area 

Mher  Asia 

11 'St  of  world 

.vorld 

Top  Five  Countries 


Value' 


437 

252 
1,119 

375 
86 

210 
2,479 

Value 


Share,  % 


18 
10 
45 
15 

3 

8 
100 

Share,  % 


Imports 


Region' 


NAFTA 

Latin  America 

Western  Europe 

Japan/Chinese  Economic  Area 

Other  Asia 

Rest  of  world 

World 

Top  Five  Countries 


Valiio' 


489 
3 

617 
204 
126 
192 
1,631 

Value 


Share,  % 


30 

0 
38 
13 

8 
12 
100 

Share,  % 


Canada 

J.ipan 

Jnited  Kingdom 
Netherlands 
^  ermany 


350 
307 
215 
184 
173 


14 
12 
9 
7 
7 


Mexico 

Israel 

Canada 

United  Kingdom 
Denmark 


385 
106 
103 
99 
93 


24 
7 
6 
6 
6 


■^IC3842. 

iir  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000.' 
.  jiues  may  not  sum  to  total  due  to  rounding. 
Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


-•conomies.  allowitig  for  an  improving  community  health  care  pic- 
ture worldwide. 

The  importance  of  infection  control  in  any  health  care  setting 
lias  always  been  paramount  to  ensure  community  health  and  fore- 
Mall  complications.  During  the  1999-2000  period,  many  devel- 
'ping  economies  will  focus  on  improving  the  health  care 
.Mivironment  by  decreasing  the  spread  of  infection  in  hospitals 
and  clinics.  These  nations  also  will  purchase  more  disposables 
and  equipment  to  protect  health  care  workers.  Adding  importance 
ti'  infection  control  is  concern  for  improved  safety  of  health  care 
workers.  Sterilization  equipment  as  well  as  disposable  and 
reusable  bairier  equipment  (goggles,  masks,  gloves)  will  be  of 
'  glowing  relevance  in  established  as  well  as  new  medical  facilities 
worldwide. 

\.  Gerard  Zapiain,  U.S.  Department  of  Commerce.  Office  of 
Microelectronics,  Medical  Equipment  and  Instrumentation, 
(202)482-2410,  Gerry_Zapiain@ita.doc.gov,  September  1999. 


DENTAL  EQUIPMENT  AND  SUPPLIES 

The  U.S.  dental  equipment  and  supplies  industry  (SIC  3843)  cov- 
ers U.S.  manufacturers  of  equipment,  instruments,  and  sup- 
plies used  by  dentists,  dental  hygienists,  laboratories,  and 
colleges.  Specific  products  include  dental  hand  instruments, 
plaster,  drills,  amalgams,  cements,  sterilizers,  and  dental 
chairs. 

Global  and  Domestic  Outlook 

In  the  United  States,  the  widening  availability  of  fluoridated 
1  water  and  improved  in-home  dental  products  from  toothpaste  to 
lllbleaching  processes  since  the  mid-1980s  has  improved  dental 
Miealth.  Despite  the  proliferation  of  home  products,  the  number 


of  dentists  has  increased  as  Americans  have  become  more 
aware  of  dental  health. 

In  the  year  2000.  the  value  of  shipments  of  U.S.  dental  equip- 
ment and  supplies  is  expected  to  increase  'SA  percent  over  1999. 
reaching  $3.1  billion  (.see  Table  44-7).  The  driving  force  behmd 
growth  in  the  domestic  market  is  a  fundamental  redefinition  of 
the  dental  indu.stry.  Demand  for  dental  equipment  will  continue 
to  rise  as  Americans  change  their  attitude  toward  dentistry.  No 
longer  is  a  visit  to  the  dentist  a  painful  but  necessary  experience 
to  prevent  losing  teeth.  Dental  appointments  are  now  frequently 
part  of  a  self-improvement  program,  similar  to  exercise  and  a 
proper  diet.  Americans  are  returning  to  the  dentist  more  often  to 
improve  the  appearance  of  the  teeth  as  well  as  to  maintain  health. 

Besides  advances  in  technology,  in  which  the  United  States 
has  historically  led  the  way,  an  increase  in  disposable  income 
has  allowed  more  individuals  to  opt  for  more  elective  dental 
procedures,  especially  cosmetic  and  restorative  procedures.  .An 
amalgam  filling,  functional  or  not,  can  be  replaced  with  a  color- 
matched  composite,  and  gold  crowns  can  be  deposed  by  white 
porcelain. 

Pain  management  has  assumed  an  important  role  in  dentistr)'  as 
practitioners  have  learned  that  many  indi\  iduals  avoid  visits  to  the 
dentist  for  fear  of  discomfoil  or  to  avoid  an  unpleasant  experience. 
For  this  reason,  dentists  are  employing  creative  means  to  make 
patients  feel  as  comfortable  as  possible  and  make  the  \  isit  almost 
enjoyable.  Recently,  the  FDA  appro\  ed  the  use  of  lasers  to  remove 
tooth  decay.  Unlike  even  the  highest-speed  drill,  lasers  produce  no 
vibration,  are  noiseless,  and  cause  less  trauma  to  health)  tissue. 

Another  innovation  that  has  become  more  prevalent  in  recent 
years  is  the  intraoral  camera,  a  device  that  allows  the  patient  to 
use  a  screen  to  monitor  work  as  it  progresses.  With  the  intraoral 
camera,  uncertainty  is  replaced  by  a  vivid  image.  The  intraoral 
camera  also  helps  the  dentist  explain  to  the  patient  the  nature  and 
importance  of  procedures.  Practitioners  are  thus  able  to  dernon- 
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TABLE  44-7:    Dental  Equipment  and  Supplies  (SIC  3843)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 

1992        1993       1994        1995       1996       1997'       1998'       1999^      2000'      97-98       98-99      99-00  96-00" 


Industry  data 


Value  of  shipments- 

1,914 

2,012 

2,191 

2,237 

2,366 

2,525 

2,715 

2,950 

3,100 

7.5 

8.7 

5.1 

7.0 

Value  of  shipments  (1992$) 

1,914 

1,946 

2,087 

2,100 

2,1£6 

2,325 

2,480 

2,660 

2,780 

6.7 

7.3 

4.5 

6.1 

Total  employment  (thousands) 

15.1 

15.4 

15.2 

16.5 

16.4 

16.8 

Production  workers  (thousands) 

8.9 

9.2 

9.7 

10.5 

11.2 

11.9 

Average  hourly  earnings  ($) 

11.50 

11.89 

11.49 

11.66 

11.46 

11.45 

Capital  expenditures 

48.6 

58.5 

51.7 

75.6 

45.8 

48,2 

Product  data 

Value  of  shipments' 

1,621 

1,664 

1,917 

2,027 

2,172 

2,350 

2,555 

2,800 

3,029 

8.7 

9.6 

8.2 

8.7 

Value  of  shipments  (1992$) 

1,621 

1,609 

1,826 

1,903 

2,017 

2,159 

2,325 

2,525 

2,705 

7.7 

8.6 

7.1 

7.6 

Trade  data 

Value  of  imports 

230 

226 

221 

262 

274 

312 

348 

374 

402 

11.5 

7.5 

7.5 

10.1 

Value  of  exports 

448 

498 

512 

574 

632 

637 

633 

671 

712 

-0.6 

6.0 

6.1 

3.0 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 


strate  to  patients  tlie  need  tor  prc\ciiti\L'  treatments  without  tak- 
ing more  drastie  measures  later,  siieh  as  root  eanals  and  tooth 
e.xtraetions,  praetices  that  are  beeoming  less  prevalent. 

The  intraoral  eamera.  coupled  with  other  video  devices,  has 
enabled  practitioners  to  show  patients  how  they  can  improve  the 
appearance  ol  their  dentition.  .Sales  of  image-improving  prod- 
ucts and  services  that  initil  recently  were  scarcely  used  or 
unavailable  have  soared. 

The  United  States  has  hislorically  accoiuited  tor  approxi- 
mately 50  percent  of  the  global  market  \\)y  dental  equipment 
and  supplies.  U..S.  manufacturers  of  dental  equipment  and  sup- 
plies have  proved  to  be  competitive  in  lecent  years.  Total 


exports  of  these  products  in  l^^S  totaled  $633  million,  repre- 
senting a  trade  surplus  of  .S2S5  million. 

The  largest  markets  for  U..S.  dental  equipment  continue  to  be 
in  western  Europe,  particularly  France  and  Germany.  .Sales  of 
I'. S. -made  dental  equipment  and  supplies  totaled  $277  million 
in  1998,  representing  44  percent  t)f  total  exports  of  subject  mer- 
chandise that  year  (see  Table  44-S).  The  single  largest  country 
market  for  U.S.  dental  equipment  and  supplies  is  Canada, 
which  purchased  %\i)5  million  in  I99S,  creating  a  trade  surplus 
of  $77  million  with  that  country.  Total  sales  of  dental  equipment 
and  supplies  to  Canada  alone  in  1998  represented  an  increase  of 
over  20  percent  since  1996.  Furthermore,  U.S.  dental  manufac- 


TABLE  44-8:    U.S.  Trade  Patterns  in  Dental  Equipment  and  Supplies^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region'^ 

Value 

Share,  % 

Region- 

Value' 

Share,  % 

NAFTA 

135 

21 

NAFTA 

47 

13 

Latin  America 

43 

7 

Latin  America 

5 

1 

Western  Europe 

277 

44 

Western  Europe 

219 

63 

Japan/Chinese  Economic  Area 

80 

13 

Japan/Chinese  Economic  Area 

64 

18 

Other  Asia 

22 

3 

Other  Asia 

7 

2 

Rest  of  world 

76 

12 

Rest  of  world 

6 

2 

World 

633 

100 

World 

348 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Canada 

105 

17 

Germany 

114 

33 

Germany 

73 

11 

Japan 

53 

15 

Japan 

52 

8 

Switzerland 

37 

11 

France 

47 

7 

Canada 

28 

8 

Australia 

34 

5 

Mexico 

19 

5 

'  SIC  3843. 

^  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

'  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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turcis  enjoy  a  /ero-roi-zoix)  tarilT  pretcrcncc  with  Canada  under 
the  provisions  of  NAFTA. 

The  industry  has  also  seen  an  upsurge  in  sales  to  the  Japan/Chi- 
nese Econoiiiie  Area.  Sales  or$28  million  to  ihat  area  represent  an 
increase  of  40  percent  since  1990.  As  is  the  case  in  many  coun- 
tries, the  Japan/Chinese  Economic  Area's  increase  in  dem;ind  for 
U.S.  dental  products  is  spurred  by  economic  growth,  higher 
income  levels,  increased  access  to  dental  clinics,  and  greater 
awareness  of  dental  hygiene. 

The  European  Union  is  still  the  most  promising  export  market 
for  the  foreseeable  future.  As  in  the  United  States,  elective  proce- 
dures there  constitute  an  ever-increasing  source  of  revenue  for  the 
industry. 

During  the  1999-2004  period,  the  market  for  dental  equip- 
ment should  continue  to  expand,  hi  the  United  States  as  well  as 
in  other  developed  markets,  consumers  will  be  willing  to  spend 
increasing  amounts  of  disposable  income  on  new  technologies 
intended  to  improve  their  dental  iiealth  and  retlne  their  dental 
appearance.  Dental  practitioneis  have  worked  hard  to  change  the 
image  of  their  industry  from  a  last-resort  means  of  preventing 
tooth  loss  to  a  first-line  means  of  promoting  overall  health  and 
appearance.  As  GDP  expands,  more  emphasis  is  put  on  den- 
tistry. The  Chinese  Economic  Area  (CEA)  is  a  good  example  of 
this  trend.  Although  the  CEA  is  not  the  largest  market  for  dental 
equipment  and  supplies,  increases  in  purchases  in  that  region 
have  followed  the  expanding  economy.  Manufacturers,  given  the 
nature  of  current  dental  procedures,  would  do  best  to  target  mar- 
kets whose  economies  have  increasing  disposable  income. 

N.  Gerard  Zapiain,  U.S.  Department  of  Commerce,  Office  of 
Microelectronics.  Medical  Equipment  and  Instrumentation. 
(202)4X2-2410,  Gerry_Zapiain^?> ita.doc.gov.  September  1999. 


X-RAY  AND  ELECTROMEDICAL 
EQUIPMENT  

Electromedical  equipment  (SIC  3845)  manufacturers  produce  a 
variety  of  powered  devices,  including  pacemakers  and 
patient-monitoring  systems,  as  well  as  diagnostic  imaging 
equipment,  including  informatics  equipment,  ultrasonic 
scanning  devices,  and  MRI  machines.  X-ray  apparatus  (SIC 
3844),  which  includes  computed  tomography  equipment,  is 
also  imaging  equipment.  Because  of  the  significant  trends 
common  to  all  types  of  imaging  equipment,  this  section  will 
discuss  both  industry  segments. 

Global  and  Domestic  Outlook 

In  the  latter  half  of  the  I99()s,  domestic  shipments  of  elec- 
tromedical and  x-ray  equipment  experienced  ininnnal  growth. 
Measured  in  constant  dollars  between  1996  and  2()()(),  ship- 
ments ol  electromedical  devices  are  expected  to  grow  1.^  per- 
cent to  almost  $10..^  billion,  while  x-ray  apparatus  and  tubes 
will  grow  only  I  percent  to  just  under  $4  billion.  The  most 
recent  employment  figures  for  both  segments  of  the  industry  at 
the  time  of  publication,  1992-1996,  also  indicate  slight  growth, 
increasing  only  I  to  2  percent  yearly.  However,  I'or  the  same 
period,  total  employment  for  x-ray  apparatus  and  tubes  alone 
decreased  yearly  by  1  to  2  percent  (see  Tables  44-9  and  44-10). 

The  minimal  growth  in  electromedical  and  x-ray  shipments 
is  partially  linked  to  the  Y2K  problem,  which  has  the  potential 
to  affect  many  electromedical  and  x-ray  devices.  While  manu- 
facturers are  responsible  for  compliance,  health  care  institu- 
tions have  expended  capital  and  personnel  resources  on  Y2K 
that  otherwise  might  have  been  spent  on  new  purchases.  Addi- 
tionally, cost  containment  has  been  a  powerful  domestic  trend 
affecting  sales  of  diagnostic  electromedical  and  x-ray  equip- 


TABLE  44-9:    Electromedical  Equipme 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999- 

2000 

0-  -98 

98-99 

99-00 

96-00" 

Industry  data 

Value  of  shipments'' 

7,189 

7,186 

7.512 

7,116 

8,491 

8,915 

9,093 

9,548 

9,739 

2.0 

5.0 

2,0 

3.5 

Value  of  shipments  (1992$) 

7,189 

7,193 

7,713 

7,382 

9,013 

9,463 

9,652 

10,134 

10,336 

2,0 

5,0 

2-0 

3,5 

Total  employment  (thousands) 

40.1 

39.9 

39.2 

41.1 

42.0 

42.4 

43.0 

43.4 

43.8 

1.4 

0,9 

0.9 

1.1 
1,4 

Production  workers  (thousands) 

18.1 

17.6 

17.6 

17.8 

18.0 

18.2 

18.6 

18.8 

19.0 

2.2 

1.1 

1.1 

2,0 

Average  hourly  earnings  ($) 

11.94 

12,12 

12.60 

12.88 

13  43 

13.70 

14.00 

14.25 

14.54 

2.2 

1.8 

2.0 

Capital  expenditures 

255 

241 

306 

290 

350 

Product  data 

3.0 

Value  of  shipments^ 

6,306 

6,515 

6,895 

6,988 

8,502 

8,927 

9,105 

9,560 

9,846 

2.0 

5.0 

3.7 

Value  of  shipments  (1992S) 

6,306 

6,521 

7,079 

7,249 

9,025 

9,476 

9,665 

10,148 

10,452 

2.0 

5.0 

3.0 

3.7 

Trade  data 

15.0 

15.4 

Value  of  imports 

1,263 

1,281 

1,285 

1,396 

1,475 

1,691 

1,995 

2,274 

2,615 

18.0 

14.0 

Value  of  exports 

2,255 

2,396 

2,820 

3,092 

3,559 

3,630 

3,684 

3,942 

4,139 

1,5 

7.0 

5.0 

3.8 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast, 

^  Compound  annual  rate. 

'  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census;  International  Trade  Administration. 
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TABLE  44-10:    X-Ray  Apparatus  and  Tubes  (SIC  3844)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


Percent  Change 


1992 

1993 

1994 

1995 

1996 

1997' 

1998' 

1999^ 

2000^ 

97-98 

98-99 

99-00 

96-00 

Industry  data 

Value  of  shipments^ 

3,235 

3,372 

3,373 

3,620 

3,634 

3,769 

3,844 

3,920 

3,998 

2.0 

2.0 

2.0 

2.4 

Value  of  shipnnents  (1992$) 

3,235 

3,352 

3,330 

3,549 

3,528 

3,556 

3,556 

3,556 

3,556 

0.0 

0.0 

0.0 

0.2 

Total  employment  (thousands) 

14.3 

14.2 

14.0 

13.9 

13.4 

13.2 

13.0 

12.8 

12.2 

-1.5 

-1.5 

-4.7 

-2.3 

Production  workers  (thousands) 

7.1 

6.9 

6.6 

6.6 

6.3 

6.1 

6.1 

6.0 

6.0 

0.0 

-1 .6 

0.0 

-1.2 

Average  hourly  earnings  ($) 

14.79 

15.44 

15.28 

15.35 

16.05 

16.37 

16.70 

17.03 

17.37 

2.0 

2.0 

2.0 

2.0 

Capital  expenditures 

63.6 

85.6 

84.8 

95.9 

60.0 

Product  data 

Value  of  shipments'" 

2,360 

2,510 

2,494 

2,695 

2,960 

3,197 

3,357 

3,525 

3,701 

5.0 

5.0 

5.0 

5.7 

Value  of  shipments  (1992$) 

2,360 

2,495 

2,462 

2,642 

2,874 

3,104 

3,352 

3,520 

3,696 

8.0 

5.0 

5.0 

6.5 

Trade  data 

Value  of  imports 

1,102 

1,167 

1,062 

1,139 

1,170 

1,161 

1,274 

1,337 

1,403 

9.7 

4.9 

4.9 

4.6 

Value  of  exports 

782 

824 

966 

1,158 

1,182 

1,286 

1,306 

1,371 

1,467 

1.6 

5.0 

7,0 

5.5 

'  Estimate  except  imports  and  exports. 
'  Estimate. 
^  Forecast. 

"  Compound  annual  rate. 

^  For  a  definition  of  industry  versus  product  values,  see  "Getting  the  Most  Out  of  Outlook  2000." 
Source:  U.S.  Department  of  Commerce:  Bureau  of  the  Census:  International  Trade  Administration. 


ment  and  will  continue  to  be  .significant  for  the  foreseeable 
future.  Radiology  tests  have  been  identified  as  a  significant 
source  of  expenditure,  and  this  has  led  to  the  adoption  of  uti- 
lization management  programs.  These  programs  attempt  to 
reduce  the  number  of  tests  ordered  by  physicians  and  ensure  the 
maximum  use  of  each  piece  of  equipment.  These  factors  have 
combined  to  reduce  demand  for  ultrasound,  MRI,  CT,  and  other 
diagnostic  imaging  devices. 

The  integration  of  radiok)gy  with  information  systems  is  the 
most  significant  trend  affecting  diagnostic  imaging  and  will 
profoundly  influence  product  development  and  purchasing 
decisions  over  the  next  5  years  and  beyond.  The  initial  indica- 
tion of  this  trend  is  the  growing  popularity  of  picture  archiving 
and  communications  systems  (PACS).  PACS  replace  traditional 
film  with  digital  technology  that  iriay  be  stored  with  a  patient's 
medical  history.  Doctors  have  remote  access  to  this  informa- 
tion, reducing  reviewing  time  and  allowing  for  an  increased 
caseload  per  doctor.  PACS  also  eliminate  the  need  for  film, 
developing  chemicals,  and  processing  labor,  leading  to  consid- 
erable savings.  According  to  Medical  Iincigiiiii.  U.S.  health  care 
systems  spend  up  to  $7  billion  a  year  on  film  alone.  Upcoming 
innovations  include  the  integration  of  digital  diagnostic  imag- 
ing with  the  Internet  and  other  clinical  and  business  information 
systems.  GE,  Agilent  (formerly  HP  Medical),  and  other  imag- 
ing equipment  manufacturers  are  partnering  with  information 
technology  companies  to  ensure  that  their  products  arc  Web- 
compatible  and  become  part  of  other  networks  used  by  health 
care  institutions. 

Demographics  and  technological  advances  will  continue  to 
increase  demand  for  pacemakers  and  defibrillators  well  into  the 
twenty-first  century.  While  under  significant  price  pressure  froin 
group  purchasing  and  heavy  competition,  leading  manufacturers 
such  as  Medtronic  and  Guidant  report  yearly  double-digit  growth 


in  cardiac  rhythm  management  products.  Demand  for  automatic 
external  defibrillators  (AEDs)  is  growing  rapidly  as  a  result  of 
technological  advances  and  published  studies  indicating  that 
faster  access  to  AEDs  increases  survival  rates  among  victims  of 
sudden  cardiac  arrest.  Businesses  that  serve  large  numbers  of 
people  at  one  time,  such  as  airlines,  as  well  as  private  citizens  are 
purchasing  AEDs  in  record  numbers.  AEDs,  once  used  exclu- 
sively by  hospitals  and  paramedics,  are  being  produced  in 
poilable,  easy-to-use  models  at  increasingly  affordable  prices.  As 
the  population  ages  and  more  people  learn  about  AEDs,  sales  are 
likely  to  increa.se. 

hi  the  global  arena,  the  United  States  is  maintaining  a  trade 
surplus  in  the  electromedical  equipinent  and  x-ray  apparatus 
.sectors,  but  the  gap  is  narrowing.  An  increase  in  imports  sug- 
gests that  U.S. -manufactured  electromedical  and  x-ray  equip- 
ment is  facing  stronger  competition  from  overseas.  Imports  of 
electromedical  equipment  jumped  77  percent  from  $1.48  billion 
in  19%  to  an  estimated  $2.6  billion  in  2()()().  More  than  half 
those  imports  were  from  the  EU,  led  by  Germany,  and  Japan. 
Most  of  the  remaining  imports  were  from  Singapore  and  Israel. 
Similarly,  imports  of  x-ray  equipment  increased  20  percent  from 
$1.17  billion  in  19%  to  an  esfimated  $1.4  billion  in  2000.  More 
than  half  those  imports  were  from  Gemiany  and  Japan.  The  bulk 
of  the  remainder  was  sourced  from  other  EU  countries. 

Exports  have  also  increased,  but  at  a  slower  rate  than  have 
imports.  Exports  of  electromedical  equipment  are  expected  to 
increase  an  average  of  16  percent  to  over  $4.1  billion  between 
1996  and  2000.  Exports  of  x-ray  apparatus  and  tubes  should 
increase  24  percent  to  $1.4  billion  during  this  period. 

Overseas  demand  for  U.S. -manufactured  pacemakers  and 
cardiac  defibrillators  doubled  from  1993  to  1998,  reaching  a 
total  of  $273  million.  The  top  three  countries  receiving  U.S. 
exports — Germany,  Japan,  and  Canada — represent  51  percent 
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of  the  exported  paceinakei  and  dellbt illalor  market.  Tliree  ol 
the  top  10  largest  markets  for  U.S.-maiuilaetiired  paeemakers 
and  dellbrillators — Japan,  Korea,  and  Brazil — contraeted 
between  !997  and  2()()()  beeause  of  the  eeonomie  reeessit)n  in 
those  eounlries.  Demand  in  those  markets  will  inerease  as  the 
recovery  in  their  economies  strengthens. 

In  terms  of  regions,  the  EU  has  the  highest  demand  and  also 
the  highest  rate  of  growth,  averaging  4."^  percent  per  year  from 
1996  through  1999.  As  the  European  iiopulalion  ages,  the  need 
for  pacemakers  and  cardiac  deribrillatt)rs  will  increase.  While 
the  European  market  for  implantable  pacemakers  and  defibrilla- 
tors matures,  price  and  public  health  reimbursement  policies  are 
likely  to  be  the  biggest  factors  affecting  future  growth.  Demo- 
graphic factors  indicate  that  for  external  detlbrillators,  the  great- 
est demand  will  be  from  Europe,  which  will  follow  the 
high-sales  trend  for  compact,  user-friendly  models  that  are  pop- 
ular in  the  United  States.  The  emerging  economies  oi  Latin 
■America  and  Asia  also  hold  great  potential  as  markets  for 
implantable  pacemakers  and  detlbrillattirs.  In  preparation,  all  the 
leading  manufacturers  have  established  direct  sales  forces  in 
those  regions.  One  U.S.  company,  Medtronic,  has  begun  manu- 
facturing in  China  for  sale  in  China  and  exportation  to  other 
emerging  markets. 

The  largest  export  markets  for  U.S. -manufactured  imaging 
equipment  are  Japan  and  the  EU  countries,  led  by  Germany. 
1  hese  markets  are  reaching  maturity  and  are  under  severe  cost- 
cutting  pressure,  making  innovation  and  reimbursement  policies 
the  key  to  future  market  gi\)Wth  for  U.S.  exports.  Throughout  the 
EU.  shifts  from  institutional  care  toward  outpatient  care  and  a 
move  from  curative  care  toward  preventive  care  suggest  an 
inerease  in  demand  for  diagnostic  imaging  equipment.  However, 
growing  health  costs  will  require  an  increased  effort  on  the  part 
of  manufacturers  to  provide  a  cost-benet'it  justification  for  pur- 
chases.  In  Japan,  U.S.  exporters  will  see  benefits  from  similar 


shills  to  outpatient  and  preventive  care  as  well  as  deregulation 
measures  negotiated  between  the  U.S.  and  Japanese  govern 
menls.  As  a  result  of  the  U.S.  Department  ol'  Commerce-led 
MOSS  talks  in  1999,  local  governments  in  Japan  were  autho- 
rized to  base  medical  device  purchi  ises  on  the  best  overall  value 
lor  performance  and  specification  requirements,  not  simply  on 
the  initial  cost  of  the  devices.  However,  as  the  Japanese  govern- 
ment searches  for  solutions  to  rapidly  inflating  health  care  costs, 
exporters  may  experience  additional  reimbursement  obstacles. 

In  the  developing  economies  of  Asia  and  Latin  America, 
growing  populations,  increases  in  per  capita  income,  and  popu- 
lar demand  for  improved  health  care  suggest  strong  markets  for 
exports  of  imaging  equipment;  however,  the  future  of  imaging 
equipment  exports  is  largely  dependent  on  overall  economic 
stability.  Since  1996,  widely  fluctuating  regional  export  figures 
have  reflected  regional  economic  turmoil. 

Among  the  developing  countries  in  Asia.  China  has  the  great- 
est demand  for  U.S. -manufactured  imaging  equipment,  figures 
from  the  1996-1999  period  indicate  Huctuation  in  the  demand 
lor  most  types  of  imaging  equipment.  However,  x-ray  apparatus 
and  tubes  for  radit)graphy  and  radiotherapy  and  scintigraphic 
apparatus,  which  are  used  in  the  practice  of  nuclear  medicine, 
have  sustained  strong  growth  rates.  While  most  U.S.  manufac- 
turers of  imaging  equipment  have  a  significant  presence  in 
China,  India's  new  policy  on  trade  liberalization  and  its  growing 
middle  class  have  recently  drawn  the  attention  of  those  manu- 
facturers. In  addition  to  the  potential  of  India's  market,  which 
increased  demand  for  U.S.  imaging  equipment  exports  by  an 
annual  average  of  \5  percent  from  1996  through  1999.  manu- 
tacturers  see  India  as  a  manufacturing  base  \ov  exports  to  other 
south  Asian  countries.  In  1999.  GE  Medical  Systems  decided  to 
set  up  its  fifth  production  unit  in  India  to  manufacture  acces- 
sories lor  x-ray  machines.  GE  Medical  Systems  eventually  will 
export  ultrasound  equipment  and  x-ray  system  components. 


TABLE  44-11:    U.S.  Trade  Patterns  in  Electromedical  Equipmf 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region^ 

Value' 

Share,  % 

NAFTA 

274 

7 

NAFTA 

256 

13 

Latin  America 

280 

8 

Latin  America 

1 

0 

Western  Europe 

1,842 

50 

Western  Europe 

697 

35 

Japan/Chinese  Economic  Area 

851 

23 

Japan/Chinese  Economic  Area 

706 

35 

Other  Asia 

124 

3 

Other  Asia 

208 

10 

Rest  of  world 

313 

9 

Rest  of  world 

127 

6 

World 

3,684 

100 

World 

1,995 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

668 

18 

Japan 

633 

32 

Germany 

479 

13 

Germany 

354 

18 

Netherlands 

332 

9 

Mexico 

193 

10 

Canada 

203 

6 

Singapore 

141 

7 

France 

194 

5 

Israel 

119 

6 

'  SIC  3845. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000  " 

^  Values  may  not  sum  to  total  due  to  rounding. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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TABLE  44-12:    U.S.  Trade  Patterns  in  X-Ray  Apparatus  and  Tubes^  in  1998 

(millions  of  dollars;  percent) 


Exports 

Imports 

Region^ 

Value^ 

Share,  % 

Region' 

Value^ 

Share,  % 

NAFTA 

117 

9 

NArTA 

21 

2 

Latin  America 

106 

8 

Latin  America 

3 

0 

Western  Europe 

608 

47 

Western  Europe 

975 

77 

Japan/Chinese  Economic  Area 

313 

24 

Japan/Chinese  Economic  Area 

Other  Asia 

59 

5 

Other  Asia 

6 

1 

Rest  of  world 

103 

8 

Rest  of  world 

19 

1 

World 

1,306 

100 

World 

1,274 

100 

Top  Five  Countries 

Value 

Share,  % 

Top  Five  Countries 

Value 

Share,  % 

Japan 

222 

17 

Germany 

435 

34 

Germany 

153 

12 

Japan 

246 

19 

France 

121 

9 

Netherlands 

172 

14 

Canada 

94 

7 

France 

144 

11 

Belgium 

93 

7 

United  Kingdom 

75 

6 

Iviiel 

Jli'lliiS 


iiJ  E\j 
vii:  of 


'  SIC  3844. 

'  For  definitions  of  regional  groupings,  see  "Getting  the  Most  Out  of  Outlook  2000." 

Values  may  not  sum  to  total  due  to  rounding. 
Source;  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 


In  Latin  America,  Bia/ii  has  the  greatest  demand  tor  L'.S. 
imaging  equipment  exports,  accounting  tor  44  percent  of  the 
entire  Latin  American  market  in  IWS.  Demographics,  the 
responsiveness  of  the  Ministry  of  Heahh  to  pubhc  demand  for 
improved  access  to  heahli  care,  and  growth  of  tiie  pri\  ate  health 
sector  indicate  that  this  market  should  continue  to  grow,  Wow  - 
ever.  economic  instability  and  escalating  registration  fees  may 
prevent  continued  increases  in  exports  to  this  market.  Expan- 
sion of  regional  trade  agreements  such  as  MERCOSUR  and 
NAFTA  will  benefit  LI.S.  exports  of  imaging  equipment  to  other 
Latin  American  countries. 

Imaging  equipment  exports  to  the  Middle  East  and  eastern 
Europe  have  grown  rapidly  in  recent  years  as  a  result  of  aid 
from  international  organizations  such  as  the  World  Bank  and 
the  World  Health  Organization.  While  the  need  for  equipment 
in  those  regions  is  great,  resources  are  limited.  U.S.  manufac- 
turers enjoy  name  recognition  and  a  reputation  for  high  quality; 
however,  exports  to  those  regions  probably  will  continue  to 
depend  on  foreign  aid  (see  Tables  44- 1  1  and  44- 12). 

iMuren  Saadat,  U.S.  Department  of  Commerce.  Office  of 
Microelectronics,  Medical  Equipment  and  Instrumentation, 
(202)482-44.11,  Lauren_Saadat^' ita.doc.gov,  September  1999. 


PREOWNED  MEDICAL  EQUIPMENT  

Since  the  mid-198()s.  the  market  for  preowned  equipment 
(ranging  from  "as  is"  to  remanufactured)  has  been  stimulated 
by  a  variety  of  factors  on  both  the  supply  and  demand  sides, 
especially  in  the  United  States.  On  the  supply  side,  the  wide- 
spread U.S.  practice  of  leasing  rather  than  purchasing  medical 
device  capital  equipment  generates  a  steady  stream  of  used 
equipment.  While  depreciated,  such  capital  equipment  still  has 


a  useful  life.  In  addition,  noncapital  medical  equipment  often  is 
replaced  by  health  care  providers  eager  to  adopt  updated  tech- 
nologies. Much  of  this  equipment  also  has  remaining  useful 
life.  On  the  demand  side,  the  effort  to  trim  health  care  costs  and 
shift  care  to  nonhospital  settings  has  created  a  demand  for  pre- 
owned equipment.  In  addition  to  lowering  equipment  costs,  the 
purchase  of  preowned  equipment  can  enable  health  care 
providers  to  obtain  low-cost  backup  equipment  and  simplify 
training  by  replacing  equipment  with  similar  refurbished  equip- 
ment. Preowned  medical  equipment  is  exported  to  foreign 
countries  seeking  lower-cost  equipment. 

Because  leasing  anangements  are  less  common  in  Europe  and 
.lapan.  the  United  States  has  been  the  dominant  source  of  capital 
medical  equipment  in  the  secondary  market.  According  to  indus- 
try observers,  approximately  SO  percent  of  preowned  capital 
equipment  came  from  U.S.  sources  in  1998,  compared  with  Just 
10  percent  from  Europe,  .'i  percent  from  Japan,  4  percent  from 
Canada,  and  I  percent  from  Australia.  In  1999,  however,  industry 
observers  reported  that  an  increased  percentage  of  used  medical 
devices  was  coming  from  Europe  and  Japan,  with  the  percentage 
from  the  United  States  correspondingly  declining.  This  trend  was 
expected  to  continue  in  the  year  2000,  but  the  United  States 
remains  far  and  away  the  largest  source  of  preowned  capital  med- 
ical devices.  Although  no  similar  data  exist  for  noncapital  pre- 
owned medical  equipment,  the  United  States  is  believed  to  be  the 
dominant  global  supplier  to  this  market  as  well. 

The  United  States  is  also  the  largest  market  for  preowned 
medical  devices.  U.S.  trade  statistics,  however,  do  not  differen- 
tiate between  new  and  preowned  equipment.  In  the  absence  of 
such  data,  industry  estimates  of  the  market  for  preowned  med- 
ical equipment  vary  widely.  For  1998,  for  example,  one  indus- 
try source  estimated  the  U.S.  market  at  $200  million  to  $300 
million  while  placing  the  combined  market  of  Europe,  the  Mid- 
dle East,  and  Africa  at  $90  million  to  $1 20  million,  Latin  Amer- 
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ica  at  $30  million  to  $30  million,  the  republics  of  (he  lormer 
Soviet  Union  (i.e.,  the  Commonwealth  ot  Independent  States) 
at  $20  million  to  $.^0  millit)n,  and  India  and  Pakistan  together  at 
$30  million  to  $.50  million.  Combined,  the  market  lor  pi  eowned 
medical  equipment  in  those  regions  added  up  to  $.^70  million  to 
$.S.SO  million.  Because  such' estimates  of  market  si/e  tyjMcally 
are  based  on  a  sampling  of  vendt)rs,  some  industry  observers 
view  these  estimates  as  suspect. 

A  key  market  not  included  in  these  estimates  was  China, 
which  had  been  projected  by  industry  observers  to  import 
between  $130  million  and  $5.'^0  million  of  preowned  medical 
equipment  in  I99S.  Effective  January  I,  IM^K,  however,  China 
barred  all  importation  of  used  machinery  and  electric  products, 
including  medical  devices,  except  for  special  needs  with  the 
approval  of  the  State  Machinery  and  Electric  Products  Import 
and  Export  Office.  In  addition  to  the  direct  loss  of  sales,  the  clo- 
,  sure  of  the  China  market  has  depressed  prices  wt)rldwide  t\)r 
preowned  medical  equipment. 

China  is  not  alone  in  banning  or  restricting  the  importation 
of  preowned  equipment.  Kuwait,  South  Korea,  and  Thailand 
also  ban  the  importation  of  such  equipment,  and  at  least  seven 
other  countries — Argentina,  Bra/il,  Colombia,  India,  Indone- 
^la.  Pakistan,  and  Turkey — impose  restrictions  of  various  sever- 
ity. Those  restrictions  range  from  the  imposition  of  prohibitive 
axes  on  equipment  over  3  years  old  to  requirements  that  the 
equipment  have  been  refurbished  by  the  original  manufacturer. 
!n  practice,  such  restrictions  may  be  tantamount  lo  a  prohibi- 
(ion.  especially  for  certain  types  of  preowned  equipment.  The 
impact  of  these  restrictions  imposed  by  these  1 1  markets — all 
Mf  which  are  low-  or  middle-income  countries  where  buyers 
might  be  attracted  to  the  lower  cost  of  preowned  devices — is 
Nigniflcant,  since  the  combined  population  of  these  1 1  markets 
represents  52.9  percent  of  the  total  population  of  the  U.S. 
.  export  market.  B'ecause  the  United  States  does  not  export  to 
Itself,  the  population  of  the  U.S.  export  market  is  equal  to  world 
I  population  minus  U.S.  population, 
il        Countries  that  permit  the  importation  of  preowned  equipment, 
J    however,  are  not  necessarily  good  markets.  In  countries  with  the 
fi    economic  means  to  buy  the  latest  equipment  and  technology,  such 
\     as  Germany  and  France,  there  may  be  a  strong  disposition  against 
il    preowned  equipment.  In  other  cases,  such  as  Mexico,  government 
procurement  policy  forbids  the  purchase  of  used  or  refurbished 
i    equipment  by  government-funded  hospital  and  clinics.  Although 
<    no  definitive  data  exist  on  the  number  of  firms  active  in  the  sec- 
1-    ondary  medical  equipment  market,  the  International  Association 
of  Medical  Equipment  Remarketers  and  Servicers  (lAMERS) 
e    estimates  that  as  many  as  3.400  businesses  in  the  United  States. 

most  very  small,  dealt  in  or  refurbished  medical  equipment  tor 
J    resale  in  199K.  Those  companies  include  leasing  companies  that 
refurbish  equipment  coming  off  lease,  brokers  that  buy  equip- 
i|    ment  and  refurbish  it  for  resale,  independent  service  organiza- 
l-    tions,  and  original  equipment  manufacturers  who  take  trade-ins 
for  new  equipment  and  refurbish  them  for  resale.  The  closing  ot 
f!    the  China  market  may  have  led  to  a  shake-out  in  the  industry, 
[  ,  however,  since  lAMERS  estimated  that  about  1 8  percent  of  these 
U.S.  fmiis  focused  on  supplying  the  China  market. 


The  U.S.  |)re()wned  equipment  industry  has  several  ongoing 
activities  that  may  improve  the  market  for  U.S.  exports  by 
addressing  concerns  about  quality  and  the  need  for  warranties, 
l^oslsales  maintenance,  and  parts.  I AMERS  has  developed  a  code 
of  ethics  with  which  its  members  have  agreed  to  comph. 
lAMERS  publishes  a  directory  of  its  members  and  responds  to 
complaints  against  them.  On  .several  occasions.  IAMI:RS  has 
removed  member  firms  lor  failure  to  comply  w  ith  its  ethics  code. 

A  joint  effort  of  I  AMEERS,  the  M)A,  the  American  Association 
of  Medical  Instrumentation  (AAMI),  and  several  new-product 
industry  associations — the  Health  Industry  Manufacturers  Asso- 
ciations (HIMA).  the  National  Electrical  Manufacturers  Asso- 
ciations (NEMA).  and  the  Medical  Device  Manufacturers 
Association  (MDM.'X) — has  led  to  a  draft  agreement  for  self- 
regulation  of  the  preowned  medical  device  industry.  The  pro- 
posed self-regulation  includes  voluntary  labeling  that  tracks  the 
preowned  equipment,  registration  ot  medical  device  resellers, 
and  mandatory  EDA  review  of  medical  devices  when  the  original 
specifications  are  modified  in  any  way.  The  drafl  agreement  also 
f  oresees  a  system  for  distributing  recall  and  hazard  notices.  I'end- 
ing  approval  of  the  draft  agreement  by  the  EDA,  self-regulation 
of  the  U.S.  preowned  medical  device  industry  should  be  imple- 
mented in  the  next  several  years. 

Under  this  proposed  voluntary  system  of  self-regulation,  the 
participating  organizatii)ns  would  label  the  used  equipment 
they  service  or  remarket  with  the  following  information: 

■  The  name  of  the  servicing  or  remarketing  organization; 

■  a  toll-f  ree  telephone  number  or  other  contact  informatiiMi  for 
the  organization; 

■  service  documentation  describing  the  work  performed  using 
standardized  terminoiogy  (see  below); 

■  the  date  the  work  was  performed  and/or  the  date  the  transac- 
tion was  completed;  and 

■  the  appropriate  device  condition  code  (see  below). 

The  proposed  voluntary  regulations  include  definitions  for 
f2  key  terms  relating  to  activities  th.'t  could  be  undertaken  as 
part  of  the  equipment  refurbishing  process.  The  defined  terms 
are  caHhnilion.  clt'diiinii.  cosniaic  rcMoratioii.  ilt'coinaniiiui- 
tioii.  inslallalion,  pcifonmince  verifu  ation,  prevenlive  maiiite- 
lumc  e.  n'nniikclini>.  repair,  safely  te.stiiii^.  scheduled  {planned) 
mainlenaiiee.  and  service.  The  service  documentation  included 
on  the  label  would  have  to  use  this  terminology  to  descnbe 
work  done  on  the  device. 

Two  device  condition  codes  were  defined  for  use  on  the 
label; 

[}C  I — Device  may  have  received  cosmetic  restoration  but 
otherwise  is  in  as  is/unknown  condition.  Prior  to  use.  device 
must  he  checked  for  proper  performance  and  safety. 
DC  2 — Device  is  performing  properly  and  safely  and  is  ready 
\o\-  clinical  use.  If  installation  is  required,  the  device  must  be 
checked  again  after  installation. 

Eor  devices  labeled  DC  2.  the  required  service  documenta- 
tion provides  information  on  the  ser\  ice(s)  performed. 
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Another  key  element  of  the  voluntary  regulations  includes 
the  establishment  of  a  registry  operated  by  a  third  party  to  make 
hazard,  recall,  and  safety  related  service  notices  available  to  all 
participants.  Remarketers  would  also  be  obliged  to  make  infor- 
mation on  FDA  and  manufacturer  hazard,  recall,  and  safety 
related  service  notices  available  to  their  customers. 

Steven  Harper,  U.S.  Department  of  Commerce.  Office  of  Micro- 
electronics, Medical  Equipment  and  Instrumentation,  (202)  482- 
2991,  Steven_Harper@ita.doc.gov,  October  1999. 
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Financial  Institutions 

INDUSTRY  DEFINITION  Financial  institutions  include  commercial 
banks  (SIC  602)  and  savings  institutions  (SIC  6035,  6036),  which  accept 
deposits  and  conduct  other  related  banking  functions. 


COMMERCIAL  BANKING 


The  year  1998  was  challenging  for  many  of  the  .smallest  U.S. 
commercial  banks  as  well  as  .some  of  the  largest  institutions. 
The  smaller  banks'  dependence  on  traditional  lending  and 
deposit  taking  combined  with  heightened  competitive  pressures 
to  erode  profitability.  For  larger  banks,  economic  disruptions  in 
Asia  and  Russia  caused  declines  in  overseas  earnings,  and 
expenses  related  to  a  number  of  mergers  of  large  banks  further 
limited  profitability.  Nevertheless,  domestic  operations  remained 
robust.  Overall  profitability  was  only  slightly  lower  than  its  all- 
time  high  .set  in  1997,  and  the  industry  could  look  ahead  to  the 
prcspect  of  a  relJound  in  profitability  in  1999. 

Insured  commercial  banks  posted  a  seventh  consecutive  year 
of  record  earnings  in  1998.  Net  income  for  the  8,774  commer- 
cial banks  insured  by  the  Federal  Deposit  Insurance  Corpora- 
tion (FDIC)  ro.se  to  $61.8  billion,  an  increase  of  $2.7  billion 
(4.5  percent)  over  1997.  That  increase  in  earnings  reflected 
strong  growth  in  noninterest  revenues  and  interest-earning 
assets  and  a  relatively  benign  credit-quality  environment.  The 
industry's  return  on  assets  ( ROA )  declined  to  1.19  percent  from 
the  record  high  of  1.23  percent  registered  in  1997.  Almost  two 
of  every  three  commercial  banks  (63.2  percent)  reported  an 
ROA  of  1  percent  or  higher  in  1998  (see  Figure  45-1 ). 

Domestic  economic  conditions  remained  highly  favorable 
for  bank  performance  in  1998.  A  growing  economy,  coupled 
with  low  and  declining  interest  rates,  supported  strong  demand 
for  loans  and  fee-based  services.  Net  interest  income  was  $8.3 
billion  (4.7  percent)  higher  than  it  had  been  in  1997.  and  nonin- 
terest income  increased  by  $19.2  billion  (18.4  percent).  The 
growth  in  net  interest  income  was  attributable  to  an  8.4  percent 
increase  in  banks'  interest-bearing  assets;  the  industry's  net 
interest  margin — the  difference  between  the  average  yield  on 
interest-bearing  assets  and  the  average  cost  of  funding  those 
assets — declined  for  the  sixth  consecutive  year,  falling  to  4.07 


percent  from  4.21  percent  in  1997.  Margins  were  at  their  lowest 
level  since  1990. 

The  increase  in  noninterest  revenues  occuned  despite  a  decline 
in  revenues  from  trading  activities.  Heightened  volatility  in  global 
financial  markets  in  the  .second  half  of  1998  caused  trading 
income  (proceeds  from  trading  cash  instruments  and  off-balance- 
sheet  derivative  contracts)  to  decline  at  a  number  of  banks.  Over- 
all trading  income  totaled  $7.7  billion,adeclineof  $318  million  (4 
percent)  from  1997.  Weakness  in  trading  income  was  outweighed 
by  continued  strength  in  fees  and  other  noninterest  income.  Non- 
interest  income  provided  40.4  percent  of  commercial  banks'  net 
operating  revenue  (net  interest  income  plus  noninterest  income) 
in  1998,  up  from  37.5  percent  in  1997  (see  Figure  45-2). 
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FIGURE  45-2 

Earnings  from  overseas  operations  deelined  for  the  second 
consecutive  year  (see  Figure  43-3).  Commercial  bani<s  earned 
$5.2  billion  on  their  international  operations  in  1998,  $860  mil- 
lion (14.1  percent)  less  than  they  did  in  1997  and  $1.1  billion 
(17.5  percent)  less  than  they  did  in  1996.  The  share  of  total 
commercial  bank  profits  accounted  for  by  international  opera- 
tions fell  to  8.4  percent  in  1998  from  10.3  percent  in  1997  and 
12.02  percent  in  1996.  That  decline  in  overseas  earnings 
resulted  from  lower  noninterest  revenues,  which  were  $832 
million  (5.4  percent)  lower  than  in  1997,  and  higher  expenses 
for  loan-loss  provisions,  which  were  $739  million  (45.4  per- 
cent) higher  than  in  1997.  The  1998  loss  provision  for  interna- 
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lional  operations,  at  $2.4  billion,  was  more  than  2.5  times  the 
level  of  1996. 

In  contrast,  banks'  domestic  earnings  remained  strong.  Net 
income  from  domestic  operations  was  $3.6  billion  (6.81  per- 
cent) above  the  level  in  1997.  The  improvement  would  have 
been  greater  except  for  the  sharp  increase  in  merger-related 
expenses.  The  industry's  net  operating  revenues  from  domestic 
operations  were  $27. 1  billion  ( 10.8  percent)  higher  than  in  1997. 

The  low  level  of  interest  rates,  especially  in  the  .second  half  of 
1998,  supported  strong  growth  in  home  mortgage  lending  both 
for  refinancing  existing  loans  and  to  fund  new  home  purchases. 
The  increased  mortgage  lending  was  evidenced  by  growth  in 
banks'  home  mortgage  portfolios,  their  holdings  of  mortgage- 
backed  securities,  and  their  mortgage-servicing  as.sets.  With 
interest  rates  at  cyclically  low  levels,  boiTowers  with  adjustable- 
rate  mortgages  try  to  convert  to  fixed-rate  loans  and  lock  in  low 
rates.  Lenders  are  reluctant  to  retain  too  many  long-term,  fixed- 
rate  loans  in  their  loan  portfolios,  and  so  institutions  frequently 
securiti/e  and  sell  many  of  the  mortgages  they  originate.  Real 
estate  loans  secured  by  one-  to  four-family  residential  properties 
increased  $48.1  billion  (7.7  percent),  while  banks'  mortgage- 
backed  securities  rose  $85.9  billion  (22.4  percent).  Mortgage- 
servicing  assets,  which  provide  an  indication  of  securitization 
activity,  increased  $2.9  billion  (29  percent). 

Loans  to  commercial  and  industrial  borrowers  remained  the 
fastest-growing  lending  category,  increasing  by  $103.7  billion 
( 13  percent);  however,  growth  in  loans  to  non-U. S.  commercial 
borrowers  slowed  in  1998,  reflecting  weakness  in  overseas 
economies.  Commercial  and  industrial  loans  to  non-U. S. 
addressees  increased  by  only  $8.4  billion  (6.2  percent)  com- 
pared with  an  increase  of  $19. 1  billion  ( 16.4  percent)  in  1997. 

Even  though  a  fourth  quarter  surge  lifted  the  growth  rate  for 
bank  deposits  to  a  12-year  high  in  1998,  the  share  of  commer- 
cial bank  asset  funding  provided  by  deposits  declined  for  the 
seventh  consecutive  year.  As  recently  as  1993,  deposits  funded 
more  than  three-quarters  of  all  commercial  bank  assets;  at  the 
end  of  1998,  deposits  funded  slightly  more  than  two-thirds  of 
those  banks'  assets.  Total  deposits  increased  7.6  percent  ($260 
billion)  in  1998,  the  highest  annual  growth  rate  since  1986,  but 
that  growth  failed  to  keep  pace  with  the  8.5  percent  expansion 
of  commercial  bank  assets.  Domestic  savings  deposits  grew  by 
a  record  $177  billion  (15.1  percent)  in  1998,  while  domestic 
time  deposits  were  up  $40  billion  (3.6  percent)  and  domestic 
demand  deposits  declined  by  $3.5  billion  (0.6  percent). 
Deposits  in  foreign  offices  increased  $45.8  billion  (8.7  percent). 
Nondeposit  borrowings  grew  $75.4  billion  (22.8  percent),  and 
equity  capital  rose  by  $44.4  billion  (10.6  percent). 

Asset  quality  deteriorated  slightly  in  1998  as  loan  losses  and 
noncurrent  loans  increased.  Commercial  banks  charged  off 
(removed  from  their  books  because  of  uncollectability)  $20.7 
billion  in  bad  loans  in  1998,  a  $2.4  billion  (13.1  percent) 
increase  over  1997.  Despite  the  increased  pace  of  charge-off 
activity,  noncunent  loans — loans  90  days  or  more  past  due  or  in 
nonaccrual  status — registered  their  first  full-year  increase  since 
1990.  rising  $2.7  billion  (9.5  percent).  Much  of  the  deteriora- 
tion occurred  in  commercial  and  industrial  loans.  Commercial 
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and  inckislrial  loan  cliaiyc-olTs  increased  $1,4  billion 
percenl),  and  noncunenl  comniercial  and  industrial  loans 
increased  $2. 1  billion  (30.3  percenl).  As  lias  been  the  case  since 
1995,  credit  card  loans  accounted  for  more  than  hail Ol  all  com- 
ji  inercial  banks'  loan  charge-offs  in  1998  {55.4  percent)  even 
though  credit  card  charge-qtfs  were  $243  million  lower  than 
ihey  had  been  in  1997. 

Despite  the  problems  in  commercial  and  industrial  loans, 
commercial  bank  asset  quality  remained  good  by  recent  histor- 
ical standards.  The  net  charge-olT  rate  in  I99S  was  0.67  percent 
of  average  total  loans,  compared  with  0.64  percent  in  1997. 
This  was  still  well  below  the  recent  cyclical  high  of  1.59  per- 
cent in  1991 .  The  industry's  noncurrent  loan  rate  was  0.96  per- 
cent at  the  end  of  1998,  unchanged  from  a  year  earlier  and  only 
slightly  above  the  lowest  level  reached  in  the  16  years  during 
which  banks  have  reported  noncurrent  loan  data. 

The  pace  of  industry  consolidation  slowed  for  the  third  con- 
secutive year  as  the  number  of  insured  commercial  banks 
declined  by  368.  Merger  activity  eased  slightly  in  1 998  but 
remained  at  a  historically  high  level.  In  1998,  557  commercial 
banks  were  absorbed  by  mergers,  down  from  598  in  1997.  hi 
contrast  to  1997,  when  almost  half  (47.1  percent)  of  all  bank 
mergers  involved  consolidations  within  banks'  existing  holding 
companies,  in  1998  almost  two-thirds  (63.3  percent)  of  merged 
banks  were  acquired  by  previously  unrelated  organizations.  This 
shift  reflects  the  completion  of  restructuring  changes  by  bank 
holding  companies  with  subsidiary  banks  in  several  different 
states  as  they  consolidate  into  fewer  separate  institutions  after 
the  removal  of  restrictions  on  interstate  branching,  hiterstate 
mergers,  in  which  banks  are  absorbed  by  banks  headquartered  in 
other  states,  accounted  for  almost  one-third  of  all  mergers  lor  the 
second  consecutive  year.  The  number  of  new  commercial  banks 
beginning  operation  ro.se  to  190  in  1998  from  187  in  1997.  Three 
insured  commercial  banks  failed  m  1998. 

As  a  result  of  megamergers  and  strong  profits.  U.S.  banking 
companies  took  three  of  the  top  five  places  in  an  American 


Hanker  world  ranking  of  market  valuations  as  of  .hine  30,  1999. 
U.S.  companies  also  accounted  for  36  of  the  top  100  in  market 
capitalization,  whereas  only  16  U.S.  institutions  appeared  among 
the  top  1 00  in  assets  as  of  year  end  1 998. 

The  use  of  the  Internet  as  a  vehicle  for  delivering  linancia! 
services  is  very  much  in  its  infancy.  At  the  end  of  1998.  tlieie 
were  only  a  lew  "cyberbanks,"  offering  a  limited  range  of  prod- 
ucts and  services.  However,  it  is  estimated  that  approximately 
3,000  insured  commercial  banks  and  thrifts  now  have  Web 
sites,  and  more  than  600  institutions  oiler  some  degree  of  Inter- 
net transaction  capability. 

Outlook 

The  prospects  for  commercial  banks  in  1999  were  generally 
tavoiable.  To  the  extent  that  overseas  economies  in  Asia 
rebounded  from  their  1998  problems,  the  profitability  of  banks' 
international  operations  could  be  expected  to  improve  as  well. 
A  lower  level  of  volatility  in  foreign  exchange  and  interest  rate 
markets  should  continue  to  contribute  to  a  recovery  in  trading 
revenues.  Modest  increases  in  domestic  interest  rates  may  have 
a  positive  near-term  impact  on  banks'  net  interest  margins. 
Much  of  the  increased  spending  by  banks  for  Y2K  compliance 
has  already  occurred,  and  the  large  merger-related  charges  that 
inflated  the  industry's  overhead  expenses  during  1998  were  not 
expected  to  recur  in  1999.  The  main  qualifier  of  an  otherwise 
tavorable  outlook  is  whether  recent  increases  in  nonperforming 
commercial  loans  continue.  Late  in  1999.  public  apprehensions 
about  the  impact  of  the  Y2K  date  change  might  have  prompted 
larger  than  usual  deposit  withdrawals  by  access-oriented  retail 
depositors.  However,  such  outflows  could  have  been  offset  by 
inflows  of  investment-oriented  deposits  seeking  safe  havens, 
including  increased  deposits  at  overseas  branches  of  L!.S. 
banks. 

However,  some  analysts  predict  that  U.S.  dominance,  espe- 
cially in  market  capitalization,  will  be  challenged  in  the  coming 
years  as  economies  in  Europe  and  Japan  improve  and  banks 


TABLE  45-1:    Commercial  Banking  Trends  and  Forecasts 

(billions  of  dollars  exceptions  noted) 


Annual 

Percent  Change  Average 


  1990    1991    1992    1993    1994  1995    1996  1997  1998  1999'  2000-    96-97    97-98    98-99    99-2000  93-97 

Consumer  debt, 

excluding  mortgages  789  777  :'80  839  961  1096  1182  1234  1300  1382  1472  4.4  5.4  6.3  6.5  10.1 
Commercial  and  industrial 

loans  at  all  commercial  banks  642  624  600  589  643  717  778  846  947  989  1046  8.8  11.9  4.5  5.7  9.5 
Real  estate  loans  at 

commercial  banks  819     874     894      916     966  1053    1107  1190  1280  1423  1527      7.5        7.5      11.2        7.3  6.8 

Deposits  at  commercial  banks  2298   2428    2489    2513    2527  2605    2756  2998  3233  3446  3606      8.8        7.9       6.6        4.6  4.5 

Commercial  bank  prime  rate  (%)  10.0      8.5      6.3       6.0      7.1  8.8      8.3  8.4  8.4  8.0  8.5 
Conventional  30-year  mortgage 

rate— all  lenders  (%)  10.1      9.3      8.4       7.3      8.4  8.0      7.8  7.6  6.9  7.5  7.7 
1 1th  District  cost  of  funds  at 

insured  S&Ls— San  Francisco  (%)      8.2      7.1      5.1       4.1      3.9  5.1       4.9  4.9  4.9  4.6  5.1 


'  Estimate. 
Forecast. 

Source:  Federal  Reserve  Board;  Freddie  Mac;  11th  District  Federal  Home  Loan  Bank;  estimates  and  forecasts  by  Standard  &  Poor's  DRI. 
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there  become  more  bottom-line-oriented.  The  same  analysts 
argue  tliat  after  years  of  pruning  their  operations.  U.S.  banks  are 
limited  in  their  ability  to  sustain  substantial  earnings  growth. 
Challenging  the  rise  of  European  and  Japanese  banks' 
prospects,  other  analysts  foresee  difficulty  for  them  in  becom- 
ing more  efficient  because  local  laws  prohibit  massive  layoffs 
or  make  them  prohibitively  expensive. 

Table  45- 1  shows  trends  and  forecasts  in  the  banking  indus- 
try provided  by  Standard  and  Poor's  DRI.  Any  discrepancies 
between  these  figures  and  other  data  in  this  chapter  are  due  to 
the  use  of  disparate  source  materials. 

Ross  Waldrop,  Federal  Deposit  Insurance  Corporation,  Divi- 
sion of  Research  and  Statistics.  (202)  898-3951,  September 
1999. 


SAVINGS  INSTITUTIONS  

At  the  end  of  1 998,  the  FDIC  was  insuring  the  deposits  of  1 .687 
savings  institutions  with  $1.09  trillion  in  assets.  The  thrift 
industry  had  lost  almost  2,000  institutions  since  the  beginning 
of  1988,  when  there  were  3,622  institutions.  Mergers  and  fail- 
ures accounted  for  most  of  the  decline.  While  failures  have  been 
absent  in  recent  years,  merger  activity  continues  the  trend  of 
industry  consolidation.  The  number  of  savings  institutions 
ab.sorbed  by  mergers  in  1998  was  1 14.  The  pace  of  consolida- 
tion was  slightly  slower  that  year  than  it  had  been  in  1 997,  when 
127  savings  institutions  were  merged  into  other  institutions.  In 
each  of  the  past  5  years,  more  than  100  institutions  have  been 
merged  into  other  thrifts  or  banks.  There  were  no  failures  in 
1998,  the  second  year  in  a  row  that  no  insured  savings  institu- 
tion had  failed. 

In  1998,  28  new  institutions  were  chartered,  the  most  since 
1986,  and  7  uninsured  institutions  acquired  FDIC  insurance,  the 
most  since  1988.  Many  firms  outside  the  banking  and  thrift 
industries  found  a  thrift  charter  an  attractive  addition  to  their 
product  lines.  Several  brokerage  firms,  insurance  firms,  and  trust 
operations  established  new  institutions,  usually  through  a  uni- 
tary thrift  holding  company.  Unlike  a  bank  holding  company,  a 
unitary  thrift  holding  company  can  have  virtually  any  type  of 
owner,  and  that  freedom  makes  a  thrift  charier  attractive  to  firms 
that  want  to  align  their  products  with  deposit  services.  A  federal 
thrift  charter  also  allows  an  institution  to  branch  across  state 
lines  with  ease  even  compared  with  the  branching  powers  that 
commercial  banks  have  had  since  the  passage  of  the  Riegle-Neal 
Interstate  Banking  and  Branching  Efficiency  Act  of  1994. 

Several  lntemet-ba.sed  institutions  also  have  thrift  charters. 
The  thrift  charter  was  particularly  suitable  for  on-line  activities, 
since  a  thrift  holding  company  could  affiliate  with  other  Inter- 
net providers  with  fewer  restrictions  than  could  commercial 
bank  holding  companies.  The  Gramm-Leach-Bliley  Act  of 
1999  prohibits  acquisitions  of  a  unitary  thrift  holding  company 
by  a  commercial  firm,  but  previous  affiliations  are  grandfa- 
thered until  the  thrift  is  sold.  This  act  prevents  an  Internet-based 
commercial  firm  from  obtaining  a  thrift  charter. 


Profitability 

In  1998,  the  savings  institution  industry  reported  over  $10  bil- 
lion in  earnings  for  the  first  time.  Aggregate  ROA,  at  1.01  per- 
cent, was  the  highest  since  1946  (see  Figure  45-4).  The 
aggregate  return  on  equity  (ROE)  in  1998  did  not  set  a  record 
(see  Figure  45-5).  The  ROE  of  1 1.36  percent  remained  below 
the  level  reached  in  1985,  when  savings  institutions  registered 
an  ROE  of  13.91  percent,  because  capital  levels  were  far  higher 
at  the  end  of  1998.  In  1985,  an  ROA  of  0.46  percent  provided  a 
large  return  on  capital,  since  capital  was  just  3.52  percent  of 
assets.  At  the  end  of  1998,  capital  was  8.68  percent  of  assets, 
only  slightly  below  the  recent  high  of  8.7 1  percent  at  the  end  of 
1997.  Capital  levels  have  been  above  8  percent  for  4  years  in  a 
row.  something  that  had  not  happened  since  the  early  1950s 
(see  Figure  45-6).  At  year  end  1998,  98  percent  of  savings  insti- 
tutions were  considered  well  capitalized  under  regulatory  risk- 
based  capital  rules. 

Net  Interest  Margins 

Net  interest  margins  remain  the  industry's  primary  source  of 
profitability.  Margins  rose  above  the  3  percent  level  in  1992 
and  have  exceeded  this  level  every  year  since  then.  Margins 
declined  somewhat  in  1998  to  3.1  percent  from  3.23  percent  in 
1997.  and  yield  curves  remained  flat  and  therefore  damaging 
to  small  thrifts.  Persistently  flat  yield  curves  made  it  difficult 
for  savings  institutions  to  borrow  at  lower,  short-term,  rates 
and  make  loans  at  higher,  longer-term,  rates.  The  yield  on  earn- 
ing assets  declined  25  basis  points  (a  basis  point  is  one  one- 
hundredth  of  1  percent)  in  1998  to  7.55  percent  from  7.8 
percent  in  1997,  The  cost  of  funding  earning  assets  also 
declined,  but  by  a  smaller  anmunt  ( 12  basis  points).  Noninter- 
est  income  and  expenses  have  both  increased  recently,  but  the 
net  effect  on  earnings  has  been  fairly  consistent  for  several 
years,  with  a  net  expense  of  about  1 .5  percent.  Gains  on  the 
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sales  of  securities  contributed  $2.5  billion  to  earnings,  nearly 
twice  as  much  as  they  did  in  1997.  when  those  gains  amounted 
to  $1.3  billion. 

Disparity  in  Performance  between  Large  and 
Small  Thrifts 

Small  thrifts,  with  less  than  $100  million  in  assets,  did  not  keep 
pace  with  the  rest  of  the  industry.  Those  institutions  reported  an 
ROA  of  0.77  percent  in  1998,  up  only  slightly  from  0.73  percent 
in  1997.  As.set  yields  at  smaller  thrifts  fell  almost  three  times  as 
much  (20  basis  points)  as  the  cost  of  funding  earning  assets  (7 
basis  points)  in  resulting  in  a  decline  of  13  basis  points  in 
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net  interest  margins.  Smaller  thrifts  lend  to  rely  heavily  on  net 
interest  margins  for  profitability,  since  they  have  lower  levels  of 
lee  income  and  higher  average  overhead  expenses.  Noninterest 
expense  as  a  percentage  of  earning  assets  at  small  thrifts  was  3. 14 
percent  in  1998,  down  slightly  from  3.17  percent  in  1997.  while 
the  industry  average  was  2..50  percent.  Just  43  percent  of  small 
thrifts  reported  higher  eariiings  in  1998  than  in  1997,  while  over 
half  the  larger  thrifts  in  the  industr  y  reported  earnings  gains. 

Asset  Quality 

Noncurient  loans  (loans  that  are  90  days  or  more  past  due  and 
loans  in  nonaccrual  status)  continued  to  improve,  declining  to 
the  best  levels — in  percentage  of  total  loans  and  in  dollar 
amounts — in  the  8  years  in  which  all  institutions  have  been 
reporting  consistent  measures  of  noncurrent  loans.  Only  0.86 
percent  of  total  loans  were  noncurrent  at  the  end  of  1998,  down 
from  1.09  percent  at  the  beginning  of  that  year'.  All  loan  cate- 
gories showed  improvement. 

With  the  improvement  in  asset  quality,  loan  losses  dechnctl 
and  reserves  for  loan  losses  improved  relative  to  noncurrent 
loans.  Total  loan  charge-offs  fell  to  a  record  low  of  0.22  percent 
of  total  loans  in  1998,  down  from  0.25  percent  in  1997. 
Reserves  for  loan  losses  fell  to  0.96  percent  of  total  loans.  This 
was  the  fust  time  in  a  decade  that  a  year  ended  with  reserves 
below  1  percent  of  total  loans.  However",  savings  institutions 
held$l.l  1  in  reserves  for  every  dollar  of  noncurrent  loans  at  the 
end  of  1998.  the  third  straight  year  in  which  this  ratio  .showed 
improvement. 

Outlook 

In  1998.  savings  institutions  reported  record  earnings  and  the 
federal  thrift  charter  attracted  increased  interest  from  outside 
the  industry.  Net  interest  margins  are  likely  to  remain  under 
pressure  if  the  yield  curve  remains  flat,  and  this  would  mean 
continued  pressure  on  small  thrifts.  There  are  no  signs  of  dete- 
riorating asset  quality,  and  the  economy  i-emains  strong.  In  the 
near  future,  industi'y  profitability  should  remain  strong,  espe- 
cially at  larger  institutions. 

Tim  Critchfield,  Federal  Deposit  Insurance  Corporation.  Divi- 
sion of  Research  and  Statistics.  (202)  898-8557.  September 
1999. 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  ternns. 


Insurance 

INDUSTRY  DEFINITION  Insurance  provides  financial  protection  for 
individuals,  commercial  businesses,  and  others  against  illness,  death,  loss  of 
property,  or  losses  by  a  third  party  for  which  the  insured  is  liable.  Insurance 
companies  are  classified  mainly  under  life  insurance  (SIC  631),  accident  and 
health  (SIC  632),  and  property/casualty  (i.e.,  fire,  marine,  and  casualty  insur- 
ance) (SIC  633). 


OVERVIEW 


Insurance  in  the  United  States  can  be  divided  into  two  broad 
categories:  life  and  health  insurance  and  property  and  casualty 
(p/c)  insurance.  Approximately  7,900  domestic  insurance  com- 
panies are  based  in  the  United  States.  Together,  the  life  and  p/c 
markets  provide  2.3  million  jobs  and  accounted  for  assets  total- 
ing $3.4  trillion  at  the  end  of  1997. 

The  insurance  market  is  a  vital  component  of  the  U.S.  econ- 
omy, providing  irTdividuals  and  businesses  with  financial  security 
and  generating  huge  amounts  of  capital  for  investment.  Insurance 
companies  account  for  a  significant  proportion  of  financial  assets 
in  the  U.S.  economy.  Additionally,  life  insurers  maintain  about 
one-quarter  of  the  assets  of  privately  administered  pension  plans 
m  the  United  States,  valued  at  $1  trillion  in  1997. 

Individuals  and  their  families  rely  on  life,  retirement  income, 
health,  automobile,  and  homeowner  insurance  for  protection 
against  financial  loss.  Businesses  count  on  insurance  products 
to  protect  factories  against  fire  losses,  provide  worker's  com- 
pensation in  the  event  of  a  workplace  injury,  pay  for  product  lia- 
bility losses,  and  provide  health  and  retirement  benefits  to 
workers  and  their  families. 

The  U.S.  insurance  market  is  the  largest  in  the  worid  with 
more  than  $688.5  billion  in  premiums  in  1997,  according  to  the 
Swiss  Reinsurance  Company,  followed  by  Japan,  the  United 
Kingdom,  Germany,  and  France,  it  is  arguably  the  most  com- 
petitive market  in  the  world.  Many  analysts  consider  the  U.S. 
market  to  be  essentially  saturated;  therefore,  future  growth  of 
premiums  in  the  United  States  will  be  limited.  The  U.S.  insur- 
ance industry  as  a  whole  is  financially  healthy,  although  the 
threat  of  environmental  liabilities  and  catastrophic  losses  could 
affect  the  well-being  of  the  p/c  industry. 


Increased  competition  in  the  U.S.  market,  by  far  the  domi- 
nant trend  in  the  industry,  will  come  from  banks  and  other 
financial  institutions,  alternative  risk  mechanisms  such  as  cap- 
tives and  increased  self-insurance,  and  foreign  providers  as  the 
market  becomes  more  global.  These  competitive  pressures  will 
continue  to  force  insurance  providers  to  reduce  costs  through 
new  infonnation  technology,  product  specialization,  and  con- 
solidation. Reducing  the  costs  of  distribution,  particularly 
through  agency  systems,  should  remain  especially  important  in 
an  increasingly  competitive  environment. 

Growth  in  the  U.S.  insurance  industry  will  come  primarily 
from  markets  outside  the  United  States.  U.S.  companies  con- 
tinue to  invest  overseas,  where  markets  are  growing  faster  and 
are  becoming  more  profitable  than  the  U.S.  market.  Global 
trends  toward  open  markets  and  deregulation  are  giving  U.S. 
insurers  opportunities  for  growth  that  cannot  be  found  in  the 
mature  U.S.  market.  Trade  agreements  directly  affecting  insur- 
ance, including  bilateral  agreements  and  multilateral  pacts  such 
as  the  World  Trade  Organization  (WTO)  financial  services 
agreement  concluded  in  December  1997,  have  strengthened 
these  trends.  In  response  to  these  global  trends,  foreign  insurers 
from  Europe  and  elsewhere  aie  entering  the  U.S.  market, 
mainly  through  acquisitions,  to  compete  with  U.S.  insurers  on  a 
global  basis. 

Life  Insurance 

At  the  end  of  1997,  the  U.S.  life  insurance  industry  consisted  of 
nearly  1,620  companies  engaged  in  underwriting  life  insurance 
and  annuities,  a  decline  of  3.5  percent  from  1996.  Life  insur- 
ance companies  also  underwrite  accident  and  health  insurance 
and  manage  pension  and  trust  funds.  These  companies  are  clas- 
sified mostly  under  life  insurance  (SIC  631)  and  accident  and 
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TABLE  46-1:    Insurance  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


1990 

1994 

1995 

1996 

1997 

2000 

2004 

95-96 

Percent  Change 
96-97 

90-97 

Litg  insurancG 

P  r  Am  1 1 1  m 

1  ICIIIIUIII 

OOO,  1  3  1 

O  J  1 ,  1 

378  197 

469  190 

538  190 

7.7 

7.2 

53.5 

receipts 

Investment 

111,853 

125,999 

143,967 

152,700 

170,713 

225,134 

292,243 

6.1 

11.8 

52.6 

income 

Profit/loss 

290,347 

366,629 

384,087 

408,387 

439,933 

499,618 

566,825 

6.4 

7.7 

51.5 

Total 

402,200 

492,628 

528,054 

561,087 

610,646 

724,752 

859,068 

6.2 

8.8 

51.8 

income 

Assets 

1,408,208 

1,942,273 

2,143,544 

2,327,924 

2,579,078 

2,976,599 

3,726,420 

8.6 

10.8 

83.1 

IMonlife  insurance 

Pi- (am  1 1 1  m 

217  825 

^DO,  U  JO 

276  128 

309,712 

3.4 

2.8 

26  8 

receipts 

Investment 

32,901 

33,687 

36,834 

37,962 

41,499 

47,513 

55,075 

3.1 

9.3 

26.1 

income 

Profit/loss 

-19,448 

-22,191 

-17,793 

-16,722 

-5,827 

-8,143 

-6,239 

5.8 

65.1 

70.0 

Total 

13,453 

11,496 

19,140 

21,239 

35,671 

39,370 

44,457 

10.9 

67.9 

165.1 

income 

Assets 

556,313 

704,600 

765,230 

801,081 

870,056 

968,796 

1,091,237 

4.7 

8.6 

56.4 

Source;  American  Council  of  Life  Insurance;  Insurance  Information  Institute;  A.M.  Best;  National  Underwriter;  forecasts  by  U.S.  Department  of  Commerce. 


health  insurance  (SIC  632).  The  majority  of  lite  insurance  fu  nis 
are  stock  companies  (owned  by  shareholders),  while  most  of 
the  rest  are  mutual  companies  (owned  by  policyholders). 
Together,  stock  and  mutual  life  insurers  provide  98.2  percent  of 
all  the  life  insurance  underwritten  by  U.S.  companies. 

Life  insurance  companies  receive  funds  from  two  main 
sources:  premiums  paid  by  policyholders  and  earnings  on  their 
investments.  Overall,  premium  growth  for  life  insurance  com- 
panies increased  steadily  from  1990  to  1997  to  bring  premiums 
to  a  total  of  $405.3  billion  (see  Table  46-1 ). 

Life  insurance  companies  get  premium  income  from  three 
major  product  areas:  life  insurance,  annuities,  and  health  insur- 
ance. The  growth  of  annuity  income  and  the  relative  decline  of 
premiums  from  life  policies  have  become  an  industry  trend.  In 
1997,  life  policies  accounted  for  29  percent  of  premium 
income,  or  $115  billion,  while  annuities  accounted  for  nearly 
half  at  $197.5  billion.  This  is  in  stark  contrast  to  the  1970s, 
when  life  preiniums  accounted  for  nearly  half  of  all  income  and 
annuities  accounted  for  only  22  percent.  Income  from  health 
insurance  rebounded  from  a  slight  decline  in  1996,  increasing 
in  1997  to  $92.7  billion,  or  23  percent  of  total  premium  income 
(see  Figure  46-1 ). 

Increases  in  401  (k)  plans  accounted  for  an  1 1  percent  rate  of 
growth  in  group  annuities  to  $107.4  billion  in  1997,  while  indi- 
vidual annuities  were  up  10  percent  to  reach  $90.2  billion. 
First-year  annuity  considerations  also  increased,  up  15  percent 
from  1996.  Renewal  income  also  was  up,  reaching  $15.3  bil- 
lion, a  10  percent  increase.  In  1997,  3.4  percent  of  disposable 
personal  income  was  placed  in  annuity  products.  The  growth  in 
annuities  is  attributed  largely  to  increases  ni  group  annuities 
related  to  tax-favored  401  (k)  pension  plans.  This  shift  from 
traditional  life  insurance  products  to  annuity  and  retirement 
products — or  from  managing  mortality  risks  to  managing 
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FIGURE  46-1 

investment  risks — has  brought  life  insurers  into  direct  competi- 
tion with  banks,  securities  firms,  and  mutual  funds.  Figure  46-2 
shows  the  distribution  of  private  pension  plan  reserves  in  1997. 
The  slowing  of  growth  in  health  care  costs  and  the  move  to 
managed  care  have  constrained  the  growth  of  premiums  for 
health  insurance. 

Assets  of  life  insurance  companies  have  increased  steadily 
over  the  last  few  years,  totaling  $2.6  trillion  in  1997.  an  increase 
of  1 1  percent  from  1996.  compared  with  a  growth  rate  of  9  per- 
cent in  the  previous  year.  Life  insurance  ranks  third  among 
institutional  sources  of  funds,  providing  $199  billion,  or  14  per- 
cent of  all  funds  going  into  U.S.  capital  markets;  commercial 
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Private  Pension  Plan  Reserves,  1997 
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group  plans 

Source  American  Council  of  Life  Insurers 

FIGURE  46-2 

banks  ranked  first  with  $4.S7  hillion.  rollowed  by  nuiiiial  funds 
with  $421  billion.  Assets  of  life  insurers  are  placed  into  lour 
major  investment  areas:  bonds  (government  antl  corporate), 
stocks,  mortgages  and  real  estate  holdings,  and  policy  loans. 
The  mix  of  assets  in  life  insurers"  portfolios  changed  signifi- 
cantly from  1986  to  1997  (see  Figure  46-3).  Holdings  of  mort- 
gage and  real  estate  declined  in  1997  to  8  percent  and  1.8 
percent  of  total  assets,  respectively,  while  stock  holdings  rose  to 
23  percent  of  total  assets.  Bond  holdings  also  have  increased, 
rising  from  46  percent  of  total  assets  in  1986  to  .^6  percent  in 
1997.  Although  bond  holdings  continue  to  constitute  a  majority 
of  assets  for  life  insurers — prompted  in  part  by  solvency  con- 
cerns in  the  early  I99()s  and  the  adoption  of  risk-based  capital 
standards  by  state  regulators — changes  in  investment  yields 
contributed  to  tiTe  growth  in  stock  assets.  Life  insurers  shifted 
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much  of  their  reliance  on  morlgages  during  ihe  198()s  (o  other 
sources. 

l-jnployment  by  companies  selling  iTUiinly  lite  insurance 
increased  to  56 1. 900  in  1997.  up  from  .S2l.6t)0  in  1996  but  rep 
resenting  a  slight  decline  since  1987.  Ivmploymeiit  by  insurers 
that  sell  primarily  health  insurance  increased  to  347.400  in  1997. 
up  from  322.100  in  1996.  The  latter  increases  are  attributed 
mainly  to  growth  in  the  operation  ol  health  maintenance  organi- 
zations and  other  managed  care  entities  by  insurance  companies. 

Property/Casualty  Insurance 

'I  he  property/casually  insurance  industry  (referred  to  globally  as 
nonlife)  provides  financial  protection  for  individuals,  commer- 
cial businesses,  and  others  against  losses  of  property  or  losses  by 
third  parties  for  which  the  insured  is  liable.  These  insurance 
companies  are  classiHed  under  lire,  marine,  and  easualtv  insur- 
ance (SIC  633).  More  than  3,300  comjianies  sell  some  lorm  of 
p/c  and  related  lines  of  insurance,  inclutling  marine  co\erage 
and  security  and  fidelity  bonds.  Most  p/c  insurers  are  organized 
as  stock  companies,  with  some  organizetl  as  mutual  companies. 

Property/casualty  products  include  individual  and  commer- 
cial automobile,  homeowners,  commercial  propertv  (e.g..  fire, 
multiple  peril),  general  liability,  medical  malpractice,  and 
marine  insurance.  These  instiiers  also  write  acculeiit  and  health 
insurance  policies. 

Net  premiums  lor  p/c  insurers  totaled  $276. 1  billion  in  1997. 
up  3  percent  from  the  previous  year's  level  of  268.6  billion.  The 
increase  was  led  by  automobile  (5  percent),  homeowners  (6 
percent),  and  farmowner  (9  percent)  premiums.  The  highest 
growth  rate  in  net  premiums  occurred  in  the  area  of  financial 
guaranty,  which  grew  ]5  percent  from  1996  to  1997  but 
accounted  for  only  $3. 1  billion  worth  ol  total  preiiiitims  m  1997 
(see  Figures  46-4  and  46-5). 

Net  underwriting  losses  improved  65.2  percent  in  1997  from 
their  1996  levels,  while  income  inxeslment  grew  9.3  percent. 
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Net  Premiums  Written  for 
Commercial  Insurance,  1997 


Source  Insurance  Information  Institute 


FIGURE  46-5 

Protlts  and  losses  tor  p/c  insurers  are  subject  to  large  fluctua- 
tions, largely  as  a  result  of"  unforeseen  risks  such  as  natural  cat- 
astrophes. However,  investment  of  capital  and  surplus  accounts 
and  money  set  aside  as  loss  reserves  and  unearned  premium 
reserves  have  allowed  p/c  insurers  to  generate  enough  income 
to  continue  their  operations  despite  underwriting  deficits. 

Property/casualty  companies"  investments  totaled  $766.1 
billion  in  1997,  representing  88  percent  of  total  assets,  which 
stood  at  $870.1  billion.  Funds  used  for  investment  by  p/c  insur- 
ers tend  lo  be  invested  in  vehicles,  such  as  stocks  and  bonds, 
that  can  provide  a  solid  rate  of  return  in  a  short  time,  since  p/c 
insurers  need  to  have  ready  access  to  cash  to  pay  claims  in  case 
of  a  catastrophe.  The  greater  part  of  investment  by  p/c  insurers 
is  placed  in  fixed  income  securities  (bonds),  which  accounted 
for  67  percent  of  total  investment;  common  stock  accounted  for 
23  percent  (up  from  15  percent  in  1987),  and  the  remainder  was 
spread  out  among  mortgages,  collateral  loans,  real  estate,  and 
cash  and  other  short-term  investments. 

Employment  by  p/c  insurers  increased  in  1997  to  6 !(),()()(),  a 
1 .5  percent  gain  over  1996. 


GLOBAL  MARKET  PERFORMANCE  

World  premium  volume  stood  at  $2. 1 3  trillion  in  1997,  a  4.5  per- 
cent increase  over  the  1 996  level  when  adjusted  for  inflation.  Life 
insurance  accounted  for  58  percent  of  the  volume;  nonlife  (p/c) 
accounted  for  42  percent.  However,  it  was  the  life  insurance 
industry  that  accounted  for  the  overall  growth  levels,  increasing 
by  8  percent  while  the  nonlife  industry  remained  stagnant. 

The  United  States  was  the  world's  largest  insurance  market 
in  1997,  with  32  percent  of  worldwide  premiums,  amounting  to 
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FIGURE  46-6 

$688.5  billion.  Japan  ranked  second  with  $490.6  billion,  or  23 
percent  of  world  premiums.  The  United  Kingdom,  Germany, 
and  France  were  the  ne.xt  largest  markets,  accounting  for  7.4 
percent.  6.4  percent,  and  6.1  percent  of  worldwide  premiums, 
respectively. 

Growth  rates  varied  considerably  from  region  to  region  (see 
Figures  46-6  and  46-7).  Latin  America's  growth  rate  was  the 
highest  at  11  percent.  The  six  largest  markets  (Brazil, 
Argentina,  Mexico,  Chile,  Colombia,  and  Venezuela)  ac- 
counted for  nearly  90  percent  of  the  total  volume  of  premiums. 
Individually.  Argentina,  Brazil,  Mexico,  and  Paraguay  were  the 
strongest  performers  as  they  posted  double-digit  growth  rates. 
The  entire  region,  with  the  exception  of  Ecuador,  El  Salvador, 
and  Guatemala,  had  positive  growth  rates. 

Premium  growth  rates  in  Oceania  ranked  second  at  I  I .  I  per- 
cent (see  Figure  46-6).  Australia,  which  dominates  the  region 
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with  90  poicciil  of  prciiiiiiins,  saw  its  market  tjrow  nearly  12  per- 
cent, while  New  Zealand's  market  increased  over  3  percent. 

Bnrope  was  third,  with  an  overall  growth  rate  of  6  percent. 
Although  western  Hinope  remained  stagnant  at  -0.1  |-)ercent 
overall,  central  and  eastern  Biirope  saw  business  boom,  with 
nonlil'e  insurance  increasing  I.S  percent  and  life  insurance  up  9 
percent.  Growth  rates  varied  widely  across  Europe:  Latvia  (44 
percent),  Luxembourg  (49  percent),  Poland  (2S  percent),  Ire- 
land (22  percent),  Turkey  (20  percent),  Italy  (  IS  percent),  .Slo- 
vakia (  16  percent),  and  Ukraine  (  I  1  percent,  estimated)  posted 
double-digit  growth  rates.  Five  countries  had  negative  premium 
growth;  .Austria  (-8  percent),  .Sweden  (-7  percent),  Iceland  (-3 
percent),  Romania  (-1  percent),  and  Bulgaria  (~?i5  percent). 

Behind  Europe  was  Asia,  which  saw  its  premium  level 
increase  4  percent.  The  highest  growth  rates  in  the  region  were 
in  China  (35  percent),  Singapore  (20  percent).  South  Korea  (20 
percent),  Taiwan  ( 14  percent),  Syria  ( i 3  percent),  and  hidonesia 
( 12  percent).  Premium  levels  tell  in  Thailand  (-7  percent),  the 
United  Arab  Emirates  (-5  percent),  and  Pakistan  (-7  percent). 
The  Japanese  maiket  remained  stagnant.  Not  counting  Japan, 
overall  nonlil'e  insurance  premiums  increased  by  7  percent, 
while  lite  insLuance  premiums  grew  25  percent. 

North  America  had  the  lowest  growth  rate  in  the  world  at  3.3 
percent.  The  market  is  dominated  by  the  United  States,  which 
holds  94  percent  of  the  region's  premiums.  The  U.S.  market 
grew  2.6  percent,  while  the  Canadian  market  grew  7  percent. 

FACTORS  AFFECTING  FUTURE  U.S. 
INDUSTRY  GROWTH 


Financial  Market  Integration 

With  the  freemg  up  of  interest  rates  and  reform  in  capital  mar- 
kets, the  traditioivil  regulatory  distinctions  among  banks,  securi- 
ties brokers,  and  insurance  companies  that  existed  in  the  LInited 
States  since  the  1930s  are  being  eroded  by  the  realities  of  the 
marketplace  and  the  actions  of  regulators,  courts,  and  legisla- 
tures. As  was  stated  above,  life  insurers  have  shifted  their  focus 
from  traditional  life  insurance  products  to  annuities  and  other 
uivestment-type  products.  Banks  have  changed  their  emphasis 
by  seeking  to  deliver  a  broader  array  of  financial  pioducts  to 
their  customers,  including  investment  products  such  as  annuities 
and  asset  management  services.  Life  insurers  and  banks  there- 
fore are  competing  head  to  head  with  securities  firms,  including 
mutual  funds,  to  manage  personal  and  institutional  savings  and 
investments.  Furthermore,  banks  are  seeking  additional  fee 
income  through  the  sale  of  insurance  company  products.  An 
expansion  of  this  sales  outlet  will  continue  to  put  pressure  on  the 
high-cost  agency  systems  mo.st  insurers  now  have  in  place. 

This  trend  has  been  supported  by  recent  Supreme  Court 
decisions  that  have  held  that  annuities  are  investment  products, 
not  insurance  products,  and  that  national  banks  in  towns  with 
5,(J00  persons  or  less  can  sell  insurance.  The  comptroller  of  the 
currency,  who  regulates  national  banks,  has  l^een  actively 
approving  the  right  of  banks  to  engage  in  insurance  activities. 
The  106th  Congress  recently  reached  an  agreement  with  the 


White  Mouse  on  the  I'iiiancial  Services  Competition  /\cl  (U.K. 
10).  'I'his  legislation  will  alter  the  landscape  of  U.S.  financial 
services  by  repealing  many  of  the  aspects  of  the  Glass-Steagal 
Act  and  addressing  issues  of  functional  regulation  and  affilia 
tions  among  financial  institutions.  I'his  adds  up  to  more  compe 
tition  lor  insurance  companies  in  the  future. 

Globalization 

As  with  the  economy  in  general,  insurance  and  financial  mar- 
ket s  are  becoming  increasingly  global.  I  he  rise  in  personal 
income  and  savings  in  many  areas  around  the  world,  combined 
with  the  need  to  protect  that  wealth,  provides  significant  oppor- 
tunities lor  hie  insurers.  The  growth  of  multinational  compa- 
nies and  international  trade  and  investment  has  prompted  the 
growth  of  international  iionlife  insurance  companies  and  insur- 
ance brokers  io  serve  the  local  and  global  needs  of  companies 
for  protection  from  all  types  of  risk.  Therefore,  insurers  from 
Asia,  Europe.  Latin  America,  and  the  United  States  ha\e 
expanded  internationally.  In  addition  to  providing  insurance 
products,  insurance  companies  create  jobs,  provide  for  capital 
formation,  and  transfer  services  and  technologies  such  as 
claims  adjusting,  risk  management,  actuarial  and  investment 
services,  and  information  technologies  in  foreign  markets. 

Because  of  globalization,  most  countries  around  the  vvorld 
are  moving  toward  more  liberal  insurance  markets.  The  pressure 
of  the  gk)bal  economy,  the  lack  of  local  insurance  capacity,  and 
the  demand  for  trade  liberali/ation  have  pushed  many  countries 
to  accelerate  insurance  market  reforms,  privatize  government- 
owned  insurers,  and  invite  more  foreign  participation.  Private 
insurance  markets  have  proved  to  be  a  very  effective  means  to 
deal  with  some  of  the  larger  economic  and  social  issues  all  gov- 
ernments face,  including  providing  pension  and  retirement 
income,  financing  and  delivering  health  care,  and  encouraging 
sound  worker  safety  and  environmental  practices. 

With  multilateral  and  bilateral  trade  actions  such  as  the  Gen- 
eral Agreement  on  Trade  in  Services  and  the  financial  services 
pact  reached  in  December  1997,  barriers  to  insLiiance  that  limit 
foreign  participation  and  opportunities  in  diimestic  markets  are 
falling.  In  adjusting  to  globalization,  governments,  insurance 
regulators,  and  insurance  companies  are  working  to  strengthen 
the  regulatory  and  supervisory  capacities  in  those  countries  to 
reduce  regulatory  barriers  and  improve  the  market  environ- 
ment. Their  efforts  are  being  aided  by  the  attempt  by  the  Inter- 
national Association  of  Insurance  Supervisors  (I.'XIS)  to  set 
common  standards,  guard  against  problem  companies,  and  pre- 
vent fraud  and  abuse. 

However,  bairiers  persist.  Some  markets,  such  as  India  and 
China,  are  completely  closed  to  foreign  competition  or  main- 
tain a  high  degree  of  government  control  over  the  licensing 
process,  denying  equal  opportunities  to  foreign  insurers.  Other 
countries  place  restrictions  on  foreign  ownership.  Local  com- 
panies often  receive  preferential  treatment,  such  as  exclusive 
goNcrnment  procurement  or  tax  benellts.  Brokers  are  not  rec- 
ognized as  brokers  in  many  countries,  and  the  lack  ot  trans- 
parency of  government  regulations  in  man\  markets  remains  a 
major  barrier. 
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Consolidation 

Over  the  last  lew  years,  the  new  global  competitive  environ- 
ment and  the  search  for  cost  efficiencies  have  spurred  mergers 
and  acquisitions  in  the  financial  services  arena  on  a  global 
basis.  The  resulting  merger  and  acquisition  boom  is  expected  to 
continue.  Foreign  tnms  are  moving  to  increase  their  presence  in 
the  United  States,  having  committed  $29.6  billion  to  buy  V.S. 
financial  companies  in  the  first  half  of  1999  alone.  That  volume 
was  50  percent  higher  than  that  in  all  of  199S  and  six  times 
higher  than  that  in  the  first  6  months  of  1998.  Part  of  this 
reflects  a  buy-in  to  the  globalization  argument:  Companies  that 
do  not  create  a  global  presence  are  at  a  competitive  disadvan- 
tage in  regard  to  those  which  do. 

Many  high-profile  deals  have  involved  acquisitions  by  U.S. 
banks,  but  many  other  deals  have  been  made  by  insurers.  There 
are  cross-border  deals  pending  between  Aegon  NV  of  the 
Netherlands  in  its  proposed  $10.8  billion  purchase  of 
TransAmerica  Corp.  and  Ace  Ltd.  of  Bermuda's  $3.4  billion 
deal  for  Cigna  Corp.'s  p/c  division.  According  to  analysts,  for- 
eign insurers  are  interested  in  the  U.S.  market  in  large  part 
because  it  is  the  world's  largest  and  most  efficient. 

However,  the  trend  moves  both  ways,  and  LI.S.  companies 
continue  to  pursue  overseas  opportunities.  U.S.  financial  ser- 
vices companies  invested  $12  billion  in  international  corporate 
acquisitions  in  the  first  half  of  1999.  U.S.  insurers  were 
involved  in  14  of  the  52  deals  in  which  U.S.  financial  services 
firms  agreed  to  buy  foreign  companies. 

Technology 

Advances  in  information  ami  commLuiications  technology  are 
changing  the  nature  of  the  insurance  and  financial  markets 
rapidly.  The  insurance  industry  has  invesied  heavily  in  informa- 
tion technology  equipment,  and  there  is  evidence  that  this 
investment  has  resulted  in  lower  operating  costs.  Competition 
in  the  industry,  especially  among  personal  lines,  suggests  that 
these  cost  savings  are  passed  on  to  customers  in  the  form  of 
lower  prices  and  better  service.  State  insurance  regulators  also 
are  exploring  ways  to  use  information  technology  to  reduce  reg- 
ulatory costs  and  burdens  on  the  industry.  An  example  is  the 
Insurance  Regulatory  Information  Network,  in  which  standard 
information  on  agents  and  brokers  will  be  kept  to  allow  more 
efficient  multistate  licensing. 

Information  technology  should  continue  to  have  a  profound 
long-term  effect  on  the  structure  and  operation  of  the  industry. 
Technology  will  allow  niche  players  to  compete  locally  and 
financial  conglomerates  to  compete  globally  and  vice  versa. 
Much  of  the  consolidation  under  way  is  being  driven  by  a  desire 
to  capture  information  cost  efficiencies.  Technology  will  alk)w 
the  development  of  new  products  and  new  businesses  as  insur- 
ance and  financial  risks  are  unbundled.  Certainly,  advances  in 
information  technology  are  establishing  a  basis  for  the  integra- 
tion of  financial  services. 

Electronic  Commerce  and  the  Internet 

Increased  use  of  the  Internet  by  insurance  companies  is  seen  as 
a  way  to  reduce  marketing  and  selling  costs.  Such  use  will  grow 


as  the  Internet  gains  acceptance  as  a  tool  for  obtaining  informa-  j| 

tion  and  conducting  business.  One  study  found  that  60  percent  ?| 

of  insurance  companies  will  offer  on-line  purchasing  services  i| 
within  the  next  4  years.  Already,  companies  have  developed 
Web  sites  and  offer  on-line  quotes,  and  some  sell  products  over 

the  Internet.  ^ 

Interestingly,  the  growth  of  the  Internet  also  increases  the  h 

liability  for  businesses  that  use  it  to  distribute  information,  ; 
products,  and  services.  Insurance  companies  have  identified 

this  new  potential  for  business  by  modifying  existing  prod-  ,\ 

nets  or  developing  new  products  to  cover  the  risks  involved  in  ;  \ 
E-commerce.  i 

U.S.  INDUSTRY  GROWTH  PROJECTIONS  | 

In  general,  the  insurance  industry  should  grow  at  the  same  rate  jj 
as  the  economy  but  probably  will  be  restricted  by  the  forces  that  i 
have  determined  its  performance  over  the  past  few  years.  The  u1 
maturity  of  the  U.S.  market  and  the  high  degree  of  competition 
in  the  industry  will  keep  prices  down,  profit  margins  thin,  and  Ja 
consolidatiitn  the  norm.  The  market  should  favor  insurance  i 
consumers.  Insurers  will  look  to  offer  new  financial  .services 
and  enter  foreign  markets,  although  cautiously,  to  achieve  their 
revenue  and  profit  goals.  While  the  balance  sheet  of  the  Indus- 
try  should  remain  strong,  results  for  the  first  6  months  of  1999  U 
hinted  at  a  slowdown  in  surjilus  growth  for  life  insurance  com-  u 
panics.  For  nonlife  insurers,  which  have  faced  higher  than  | 
expected  large-scale  losses,  any  potential  downturn  in  the  mar-  |i 
ket  resulting  ni  lower  than  expected  investment  gains  may  place  5'! 
a  greater  focus  on  the  industry's  underwriting  losses. 

Premium  receipts  for  life  insurers  were  expected  to  grow  in  ' 
1999,  but  at  one  of  the  lowest  rates  in  recent  years  at  around  3  :  I 
percent.  Premium  receipts  for  p/c  insurers  were  expected  to  3  j 
grow  even  more  slowly  than  life  premiums  at  I  to  2  percent,  j  : 
Total  income  for  both  life  and  nonlife  insurers  will  continue  to  i 
increa.se,  in  part  because  of  investment  income,  but  an  increase  5  i 
in  underwriting  losses  for  nonlife  insurers  (although  not  as  .  ' 
severe  as  in  the  early  to  middle  199()s)  will  counter  gains  from 
investment.  These  basic  trends  are  expected  to  continue  at  least  t 
through  the  year  2000.  The  long-term  view  through  2004  looks  i,  i 
somewhat  stronger,  with  both  life  and  nonlife  insurers  increas-  ^ 
ing  premium  receipts  and  posting  stronger  results  from  their  '  i 
investments.  By  2004,  liie  premiums  should  total  over  $538  bil-  ■  < 
lion,  while  nonlife  premiums  will  reach  over  300  billion  (see 
Table  46- 1 ). 

Income  growth,  wealth  accumulation,  population  and  work- 
force changes,  and  home  ownership  will  determine  the  demand  t 
for  the  products  of  life  insurers  over  the  long  term.  The  aging 
of  the  baby  boom  generation  is  placing  a  demand  for  products  ' 
to  provide  for  retirement  income  and  health  care  financing,  j  j 
The  concern  with  health  care  costs,  however,  should  maintain  j 
the  trend  toward  managed  care  insurance. 

Competition  in  insurance  markets  should  increase.  With  the  |  ; 
passage  and  implementation  of  H.R.  10.  banks  will  be  autho-  j  ; 
rized  to  sell  insurance  and  securities  and  insurers  will  be  able  to 
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enter  banking  and  seciiiilies  markets.  In  any  event,  banks, 
nnitiial  funds,  and  other  finaneial  institutions  will  be  ollerin" 
investment  and  savings  products  that  compete  directly  with 
insurance  and  annuity  products.  Banks  also  should  increase 
their  sales  ot  automobile  and  homeowner  insurance.  Foreign 
insurers  should  continue  to  expaml  into  the  largely  unrestricted 
U.S.  market,  and  U.S.  insiirers  probably  will  expand  abroad  to 
capture  taster-growing  and  more  profitable  foreign  markets. 

Insurers  will  be  seeking  new  information  and  communica- 
tions technology  to  increase  their  efficiency  in  underwriting, 
distributing,  investment,  claims,  and  administrative  activities. 
There  also  will  be  pressure  on  the  distribution  system  to  reduce 
costs.  Insurers  will  continue  to  look  lor  cost-elTicient  alterna- 
tives, including  the  hiteinet  and  E-commerce. 

Consolidation  in  the  industry  should  proceed  as  larger,  better 
capitalized  companies  take  a  bigger  share  of  the  market  from 
less  efficient  insurers,  but  smaller  niche  players  should  be  strong 
in  selected  markets,  especially  in  reinsurance.  Reinsurers  will 
compete  with  capital  market  products  as  insurers  look  for  ways 
to  better  use  their  capital  to  underwrite  larger  and  more  volatile 
risks  such  as  catastrophes  and  environmental  liabilities. 

GLOBAL  INDUSTRY  TRENDS 


Regulatory,  market,  and  trade  developments  around  the  world 
continue  to  create  opportunities  for  U.S.  insurance  companies. 

Europe 

In  some  ways,  European  Union  (EU)  countries  have  a  more  lib- 
eral market  than  does  the  United  States.  Insurers  established  in 
the  EU  are  able  to  structure  and  price  their  products  freely 
throughout  the  EU  with  only  one  license.  There  also  is  long 
experience  in  Europe  with  bank  and  insurance  affdiations. 
including  the  sale  and  underwriting  of  insurance  products  and 
ownership  affiliations;  this  provides  inherent  marketing  and 
distribution  advantages  for  domestic  European  insurers  that 
compete  with  U.S.  or  other  foreign  companies. 

Although  the  western  European  market  remains  stagnant 
and  the  expected  impact  of  the  Euro  in  improving  market  con- 
ditions has  not  materialized  in  regard  to  increased  insurance 
transactions,  a  few  countries  in  central  and  eastern  Europe, 
most  notably  Poland,  have  led  the  charge  in  the  region's  market 
growth.  The  economies  of  central  and  eastern  Europe  are  striv- 
ing to  develop  quickly  as  those  countries  look  to  join  the  EU. 
Countries  such  as  Poland  have  taken  significant  steps  toward 
developing  their  insurance,  pension,  and  health  care  markets, 
and  other  central  and  eastern  European  countries  are  following 
suit.  Many  of  these  economies  are  small  but  are  developing 
strong  insurance  markets,  such  as  Slovenia  and  the  Baltic 
republics  of  Lithuania.  Latvia,  and  Estonia.  Other  countries, 
both  large  and  small,  remain  underdevelopetl  and  mired  in 
macroeconomic  and  social  problems,  especially  Russia.  How- 
ever, the  region  has  strong  long-range  prospects  despite  the  fact 
that  many  countries  continue  to  struggle  with  the  establishment 
of  basic  market  and  regulatory  institutions. 


Latin  America 

I'he  economies  of  Latin  America  continue  to  grow,  although 
recent  reports  have  spoken  of  recession.  Many  Latin  American 
countries  are  liberalizing  their  insurance  markets  by  privatizing 
government-owned  insurers,  allowing  foreign  investment,  and 
deregulating  their  markets  to  make  them  more  compeiitive. 
Chile  privatized  its  pension  system  in  19X0  with  nidividually 
controlled  pension  accounts,  and  U.S.  insurers  are  major 
providers  of  pension  services  in  that  country,  The  success  of  the 
Chilean  system  has  sparked  similar  changes  in  Argenlma. 
Colombia,  Mexico,  and  Peru;  Brazil  also  has  taken  steps  in  that 
direction.  Other  insurance  reforms  have  led  and  are  leading  to 
opportunities  in  private  life  and  health  insurance,  commercial 
insurance,  and  worker's  compensation.  Insurance  technology 
firms  are  finding  new  markets  with  Latin  American  insurance 
llrms  that  are  looking  to  become  more  competitive. 

Asia 

Even  larger  opportunities  are  available  in  the  economies  of  Asia. 
That  region  appears  to  have  turned  the  corner  toward  economic 
recovery  from  its  financial  crisis.  Taiwan's  market  potential  will 
improve  with  its  accession  to  the  W  TO.  South  Korea's  nonlife 
market  had  a  very  strong  year  in  199S,  and  Indonesui's  life  mar- 
ket continues  to  grow  despite  that  country's  political  problems. 
China  remains  a  top  priority  market  for  LI.S.  insurers  and  is 
poised  to  enact  signillcant  market  access  reforms  in  the  context 
of  its  accession  to  the  WTO.  India  is  another  top  priority  market 
and  was  expected  to  pass  long  awaited  and  much  anticipated  leg- 
islation at  the  end  of  1999  or  early  in  2000  to  open  its  insurance 
market  to  private  competition,  including  foreign  participation. 
Despite  stagnant  economic  and  insurance  sector  growth  figures, 
.lapan  is  progressing  with  major  regulatory  reform  in  financial 
services  and  insurance  that  should  create  more  commercial 
opportunities  for  U.S.  insurers  and  brokers  o\er  the  next  feu 
years,  including  in  the  private  pension  area. 

Multilateral  Trade  Agreements 

Long-term  opportunities  for  U.S.  insurers  in  foreign  markets 
will  depend  in  part  on  the  effectiveness  of  the  rules  and  princi- 
ples negotiated  by  the  United  States  in  the  WTO's  General 
Agreement  on  Trade  in  Services  (GATS).  GATS  establishes  a 
multilateral  framework  of  principles  and  rules  for  trade  in  ser- 
vices. Among  other  things.  GATS  promotes  transparency  in 
laws  and  regulations  and  treats  service  pro\  iders  from  all  coun- 
tries on  an  equal  basis  (the  most-favored-nation  principle).  Per- 
haps most  important.  GATS  sets  up  a  strong,  binding  dispute 
settlement  system  to  enforce  adherence  to  its  members'  com- 
mitments. A  country  found  in  violation  of  GATS  could  face 
WTO-sanctioned  retaliatory  actions  such  as  puniti\e  tariffs  or 
licen.se  denials  by  injured  parties  to  compensate  for  the  eco- 
nomic harm  done  to  the  trade  of  the  injured  parties. 

A  major  component  of  GATS  is  its  annex  covering  financial 
services,  which  was  completed  in  December  1997.  The  finan- 
cial services  pact  covers  95  percent  of  the  global  financial  ser- 
\ices  market  measured  by  rexenue.  Under  the  agreement's 
insurance  component.  45  countries  will  permit  full  foreign 
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ownership  o\  subsidiaries  and  entry  through  branches  and 
another  9  countries  will  permit  majority  control.  In  total,  those 
countries  account  for  over  93  percent  of  insurance  premiums 
worldwide. 

The  ability  of  U.S  financial  services  companies  to  own  and 
establish  companies  overseas  was  greatly  improved  in  1997. 
However,  impediments  remain  in  certain  countries  that  nega- 
tively affect  the  ability  of  U.S.  insurance  companies  to  establish 
and  operate  in  a  fully  competitive  market.  The  United  States 
will  address  this  issue  in  the  next  round  of  talks  scheduled  to 
begin  in  2()()().  The  United  States  will  focus  on  the  following 
objectives: 

■  Getting  the  10  ct)untries  tiiat  as  of  October  1999  had  not  rat- 
ified their  1997  financial  services  commitments  to  do  so 

■  Urging  those  countries  to  bind  in  the  WTO  current  levels  of 
market  access,  which  in  some  cases  are  better  than  what  they 
bound  into  tiieir  1997  commitments 

■  Spurring  countries  that  did  not  make  specific  commitments 
on  insurance  to  do  so 

■  Pushing  for  deeper  commitments  that  allow  U.S.  insurance 
companies  to  operate  under  a  majority  or  100  percent  equity 
stake 

Changes  in  the  global  financial  services  market  such  as 
financial  convergence  and  the  advent  of  new  technology  arc 
redefining  the  traditional  laws  of  competition.  Banks,  securities 
firms,  and  insurance  companies  in  Latin  America  and  Europe 
can  cross-sell  products.  Insurance  companies  and  other  finan- 
cial services  firms  are  able  to  market,  sell,  and  distribute  their 
products  over  the  Internet.  Country  commitments  in  the  next 
rt)und  of  financial  services  negotiations  must  refiect  these 
changes  in  the  industry  so  that  U.S.  companies  can  compete  on 
a  level  playing  field  with  competitors  from  other  markets. 

However,  it  is  important  for  countries  to  realize  that  market 
access  alone  does  not  guarantee  fair  competition.  There  is  a 
need  to  address  issues,  such  as  lack  of  transparency  and  unequal 
regulatory  requirements,  that  act  as  burdens  on  and  barriers  to 
the  open  participation  of  foreign  insurance  companies. 

For  the  next  round  of  financial  services  negotiations.  U.S. 
industry  has  been  advocating  the  inclusion  of  regulatory  discus- 
sions in  addition  to  further  meaningful  commitments  to  market 
access  liberali/ation.  This  is  not  an  argument  for  eliminating 


appropriate  regulation  of  financial  services.  \n  fact,  EU  and 
U.S.  insurance  industries  strongly  support  effective  and  com- 
petitive regulation.  Regulations  should  focus  in  part  on  assuring 
consumers  that  companies  are  solvent  and  are  providing  accu- 
rate information  on  their  financial  and  business  operations. 
Moreover,  transparency  and  effective  enforcement  are  critical 
to  a  regulatory  system  that  will  provide  for  fair  and  equal  com- 
petition among  foreign  and  local  firms.  The  benefits  of  liberal- 
ization will  come  only  with  true  and  fair  competition. 

The  U.S.  government  will  be  paying  close  attention  to  these 
issues,  which,  in  addition  to  market  access  issues,  include  pro- 
moting transparency  and  fairness  of  domestic  regulatory 
regimes  with  appropriate  regard  for  the  prudential  clause  and  a 
review  of  whether  existing  definitions  of  insurance  include  all 
important  commercial  activities.  The  U.S.  government  intends 
to  pursue  these  issues  vigorously  and  through  the  use  of  all  pos- 
sible negotiating  approaches  in  the  upcoming  round  of  services 
negotiations. 

Tim  Fisher,  U.S.  Department  of  Commerce,  Office  of  Finance, 
International  Trade  Administration,  (202)  482-0346,  October 
1999. 
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SECURITIES,  MUTUAL  FUNDS,  AND 
COMMODITY  FUTURES  TRADING 
Economic  and  Trade  Trends 


Global  Equity  Market  Capitalization, 
1988— $9.7  Trillion 
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Global  Equity  Market  Capitalization, 
1998— $27.5  Trillion 
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26.4% 

f 

Emerging  .^^t^r 
markets  ^^^^^r 
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U.K. 
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Source  Securities  IncJustry  Assucialiun 

Number  of  Domestic  Mutual  Funds 
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Investment  Company  institute 


Liquid  Financial  Assets  of 
U.S.  Households,  1998 


Money  market  funds 
Municipal  bonds  739.6 
454.9 

U.S. 

Government 
securities 
658.5 


Corporate  bonds 
395.3 


Source.  Federal  Reserve  Board 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 
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Securities,  Mi  di 
Funds,  and  Co 

Futures 

INDUSTRY  DEFINITiON  This  chapter  describes  the  industries 
defined  in  SIC  62  (security  and  commodity  brokers,  dealers,  exchanges,  and 
services)  and  SIC  672  (investment  offices).  The  companies  involved  trade  and 
underwrite  stocks,  bonds,  options,  futures,  and  other  financial  instruments 
and  provide  investment  services,  including  mutual  fund  management. 


SECURITIES 


The  securities  industry  (SIC  621 1 ),  which  serves  as  an  interme- 
diary between  investors  and  issuers  of  securities,  includes 
firms  and  individuals  engaged  in  the  underwriting,  pur- 
chase, sale,  and  brokerage  of  securities  for  their  own 
accounts  or  the  accounts  of  others. 

Global  Industry  Trends 

Individual  global  equity  markets  had  a  mixed  year  in  I99S, 
although  overall  equity  market  capitalization  continued  to 
increase.  At  the  end  of  1998,  global  eqmty  market  capitaliza- 
tion was  at  a  record  level  of  $27.5  trillion,  up  from  $23.-5  tril- 
lion a  year  earlier  (see  Table  47- 1 ).  as  a  20  percent  rise  in  the 
value  of  developed  markets  outweighed  a  13  percent  decline 
in  the  value  of  emerging  markets.  Meanwhile,  the  value  of 
shares  traded  on  global  exchanges  increased  17  percent  to 
reach  $22.9  trillion. 

Global  economic  turmoil  in  the  1997-1998  period  centered 
on  the  way  in  which  emerging  markets  in  Asia,  Russia,  and  to  a 
lesser  extent  Latin  America  negatively  affected  domestic  desire 
for  international  equity  ownership,  with  U.S.  investors  selling  a 
net  $8  billion  of  foreign  securities  in  1998.  However,  the  devel- 
opment and  implementation  of  the  European  Monetary  Union 
(EMU)  on  January  1,  1999,  as  well  as  economic  recovery  in 


many  international  markets  was  expected  to  have  a  positive 
impact  on  U.S.  ownership  of  foreign  securities  in  1999  and 
beyond. 

Designed  partly  to  eliminate  the  uncertainty  created  by  cur- 
rency fluctuations  and  individual  countries"  interest  rate  policies, 
the  EMU  was  made  possible  by  the  formation  of  the  European 
Central  Bank,  which  sets  the  direction  of  monetary  policy  for  all 
participating  EMU  countries.  With  economic  stability  as  the 
goal,  EMU  founding  country  members  needed  to  meet  several 
criteria,  including  governmenl  deficits  and  debts  oi'no  more  than 
3  percent  and  60  percent,  respectively,  of  gross  domestic  prod- 

TABl 

WlarkbL 

(billions  of  dollars) 


United  States 

13,451 

11.309 

8,484 

6,858 

Japan 

2,496 

2,217 

3,089 

3,667 

United  Kingdom 

2,374 

1,996 

1,740 

1,408 

Germany 

1,094 

825 

671 

577 

France 

991 

674 

591 

522 

Other 

7,056 

6,498 

5,837 

4,756 

Total 

27,462 

23,519 

17,788 

Source:  Internatioi 

Corp. 
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uct.  Also  included  was  a  fiscal  stability  pact  that  guaranteed  that 
member  countries  would  adhere  to  healthy  fiscal  policies  after 
the  EMU's  creation.  Accordingly,  easing  concerns  about  curren- 
cies, interest  rates,  and  general  economic  risk  should  give  U.S. 
investors  more  confidence  in  owning  foreign  securities. 

The  EMU  and  the  establishment  of  the  Euro  have  sparked 
a  merger  and  acquisition  explosion  throughout  Europe. 
Recent  high-profile  mergers  include  Olivetti's  hostile  run  on 
Telecom  Italia  and  the  transaction  between  Banque  Nationale 
de  Paris,  Societe  Generale,  and  Paribas.  Interestingly,  global 
investment  banks  could  have  ignored  Europe  5  or  10  years  ago 
and  still  be  top-ranked  in  merger  and  acquisition  activity,  but 
today  that  is  not  the  case.  In  fact,  booming  European  merger 
and  acquisition  activity  bodes  well  for  the  future  profitability 
of  U.S. -based  global  investment  banks,  since  European  indus- 
try is  well  behind  the  massive  corporate  consolidation  and 
downsizing  wave  American  industry  has  witnessed  in  the  last 
decade. 

In  the  United  States,  which  alone  accounted  for  49  percent  of 
global  equity  market  capitalization  at  the  end  of  1998  (see  Table 
47- 1 ),  records  or  near  records  were  set  for  capital  raising, 
merger  and  acquisition  activity,  corporate  underwritings,  and 
trading  volume.  Despite  a  midyear  disruption  in  the  financial 
markets  caused  by  fallouts  in  Asia  and  Russia,  both  the  S&P 
500  (up  27  percent  for  1998)  and  the  Nasdaq  Composite  (up  40 
percent)  indexes  witnessed  an  unprecedented  fourth  year  of 
annual  returns  better  than  20  percent.  The  Dow  Jones  Industrial 
Average  climbed  1 6  percent,  ending  its  20  percent  growth  string 
at  3  years. 

International  markets  had  a  spotty  year  in  1998.  Among  the 
major  indexes,  gains  for  the  year  were  recorded  in  France's 
CAC  40  (up  31  percent),  Germany's  DAX  (up  18  percent),  and 
the  United  Kingdom's  FT-SE  100  (up  15  percent),  while 
declines  were  seen  in  Japan's  TOPIX  (down  7.5  percent).  Hong 
Kong's  Heng  Seng  (down  6.3  percent),  and  Canada's  TSE  300 
(down  4.0  percent). 

Equity  valuations  are  largely  a  function  of  corporate  prof- 
itability, which  has  been  helped  by  an  environment  character- 
ized by  low  interest  rates  and  inflation,  technological  and  other 
efficiency  improvements,  and  strong  demand  for  products  in  a 


growing  global  economy.  Global  consolidations  and  restruc- 
turings also  have  played  a  role  in  making  corporations  more 
efficient  and  competitive  and  have  led  to  improvements  in 
profitability. 

Domestic  Trends 

Trends  in  the  domestic  securities  industry  were  particularly 
positive  in  1998.  Capital  raised  for  U.S.  businesses  and  govern- 
ment totaled  $3.2  trillion,  up  from  $2.6  trillion  in  1997,  while 
$2.0  trillion  of  merger  and  acquisition  deals  were  announced,  in 
contrast  to  $1.2  trillion  in  1997.  Average  daily  volume  on  the 
New  York  Stock  Exchange  (NYSE)  was  a  record  674  million  in 
1998.  Industry  pretax  profits,  however,  at  $9.8  billion,  fell  short 
of  the  1997  record  of  $12.2  billion,  hurt  by  losses  in  the  third 
quarter  of  1998  related  to  international  tumioil.  Industry 
employment  reached  a  record  664,600  at  the  end  of  1998. 
NYSE  firms  recorded  a  record  of  almost  $1 7 1  trillion  in  income 
in  1998  (see  Table  47-2). 

As  was  noted  earlier,  a  low  interest  rate  and  inflation  envi- 
ronment and  technological  and  other  efficiency  improvements 
have  led  to  rapid  profit  expansion  for  U.S.  businesses  in  recent 
years  and  necessitated  reinvestment  in  core  businesses,  a 
process  that  has  spuned  greater  capital  raising  efforts.  In  the 
meantime,  fierce  competition  domestically  and  abroad  has 
forced  corporations  to  operate  as  efficiently  as  possible,  and 
this  has  been  at  least  partly  responsible  for  increased  merger 
and  acquisition  activity.  The  average  daily  volume  gain  is  partly 
a  function  of  the  meteoric  rise  in  Internet  trading  and  a  contin- 
uing decline  in  the  average  price  per  trade  resulting  from  tech- 
nological improvements  and  competition. 

In  addition  to  following  the  normal  supply-demand  equa- 
tion, in  which  the  volume  of  trading  is  expected  to  rise  as  com- 
missions decline,  less  expensive  trading  lowers  the  break-even 
point  per  trade  and  encourages  higher  trading  volume.  The 
number  of  on-line  equity  trades  per  day  is  estimated  to  have 
increased  from  under  100,000  in  early  1997  to  over  500,000  in 
early  1999.  During  that  period,  on-line  trades  increased  from  7 
percent  to  16  percent  of  all  equity  trades. 

The  Internet  also  is  credited  with  making  information  about 
specific  equities  and  the  equity  markets  in  general  much  more 


TABLE  47-2:    New  York  Stock  Exchange  Firms'  Income  Statement  Trends  and  Forecasts 

(millions  of  dollars) 


Percent  Change 


1993 

1994 

1995 

1996 

1997 

1998 

1999' 

2000' 

96-97 

97-98 

98-99 

99-00 

Commissions 

13,707 

13,504 

15,998 

18,400 

21,331 

24,188 

27,800 

32,100 

15.9 

13.4 

14.9 

15.5 

Trading  and  investment  gains 

18,473 

13,338 

18,902 

20,134 

23,029 

21,251 

24,300 

26,500 

14.4 

-7.7 

14.3 

9.1 

Underwriting  profits 

10,061 

5,856 

7,799 

-11,165 

12,496 

14,651 

16,800 

18,300 

11.9 

17.2 

14.7 

8.9 

Margin  interest 

3,130 

4,525 

6,239 

7,120 

10,078 

12,119 

13,500 

14,600 

41.5 

20.3 

11.4 

8.1 

Mutual  fund  sales 

3,541 

3,192 

3,406 

4,472 

5,412 

6,213 

6,950 

7,700 

21.0 

14.8 

11.9 

10.8 

Other 

24,270 

30,940 

43,959 

58,958 

72,658 

92,383 

102,600 

112,100 

23.2 

27.1 

11.1 

9.3 

Total 

73,182 

71,355 

96,303 

120,249 

145,004 

170,805 

191,950 

211,300 

20.6 

17.8 

12.4 

10.1 

'  Forecast. 

Source:  Securities  Industry  Databank. 
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readily  available.  Aeeoiclintily,  iiulivicliial  iiiveslois  have  heen 
able  to  overcome  some  of  llie  information  atlvantages  thai  liis- 
torically  worked  to  the  benefit  of  professional  money  managers. 
This  has  encouraged  individual  investors  to  feel  more  confident 
about  trading  for  themselves  without  the  use  of  a  broker.  In 
addition,  ihe  nearly  8-year  bull  run  in  stock  prices  has  created  a 
'■can't  lose"  psychology  among  the  investing  public,  drawing 
even  more  investors  into  the  fray.  The  Securities  and  Exchange 
Commission,  in  view  of  ihe  rampant  growth  of  on-line  trading, 
has  been  critical  of  on-line  brokers,  stressing  the  need  ft)r  ensur- 
ing service  capabilities,  adequate  client  disclosure,  and  respon- 
sible advertising.  Highly  publicized  crashes  of  on-line  systems 
during  which  customers  were  unable  to  execute  trades  or  check 
account  information  were  partly  responsible  for  the  more 
watchful  eye  of  regulators. 

Consolidation  also  has  made  its  way  into  the  securities 
industry.  As  of  1998,  the  number  of  registered  broker-dealers 
had  declined  to  7,4()(S,  down  from  a  peak  of  9,515  in  I9S7,  as  a 
result  of  both  mergers  and  liquidations.  As  a  result,  the  securi- 
ties industry  has  become  even  more  highly  concentrated,  with 
the  2.5  largest  NYSE  firms  accounting  for  some  79  percent  of 
the  industry's  total  capital  and  75  percent  of  its  revenues. 

The  industry's  pretax  return  on  equity  (ROE)  declined  to 
17.9  percent  in  1998  from  27.9  percent  in  1997:  this  was  attrib- 
utable to  the  continued  entrance  of  bank  securities  subsidiaries 
and  their  larger  than  average  equity  balances.  Interestingly,  dis- 
count brokers  had  the  highest  ROE,  at  29.7  percent,  reflecting 
their  lower  relative  equity  base  resulting  from  limited  capital 
raising  needs. 

Industry  Projections  for  the  Next  1  and  5  Years 

The  outlook  for  the  securities  industry  remains  positive, 
although  expectations  for  a  continuation  of  the  growth  rates 
seen  over  the  h^l  }  years  are  unrealistic.  Securities  industry 
profitability  should  benefit  from  continued  healthy  economic 
conditions  and  a  greater  level  of  investor  participation  in  the 
markets,  which  reflects  demographics,  as  an  aging  population 
saves  tor  retirement,  and  technological  improvements,  which 
liave  made  access  to  information  more  convenient  and  the  cost 
of  individual  trades  less  expensive.  Table  47-3  shows  the  distri- 
bution of  U.S.  household  liquid  financial  as.sets. 

U.S.  macroeconomic  trends  are  not  expected  to  change  dra- 
matically in  the  near  future.  In  1999,  growth  in  the  economy 


was  expected  to  be  .^.5  to  4.0  percent,  declining  modestly  to  2.0 
to  2.5  percent  in  Ihe  year  2000.  Unemployment  was  expected  to 
be  4.2  to  4.5  percent  in  1999,  rising  only  slightly  to  4.3  to  4  7 
percent  in  2000.  These  are  important  considerations,  since  the 
continuation  of  a  healthy  economy  assumes  a  strong  rise  in  coi- 
porate  prolilability  and  a  related  increase  in  equity  market  val- 
uations and  trading  volumes,  which  in  turn  drive  securities 
industry  prolilability. 

The  heights  to  which  the  ec|uity  markels  have  climbed  in  die 
past  5  years  create  inherenl  risks.  First,  the  recent  records  in  ira- 
dilional  price-earnings  valuations  in  the  market  dictate  that 
investors  have  a  substantial  amount  of  conlldence  that  Ihe 
nearly  perfect  environment  lorecjuities  will  conliiuie.  Any  upset 
to  thai  environmeiil  could  erode  confidence  and  stock  prices. 
Second,  higher  valuations  require  increasing  investment 
inflows.  Simply  put,  a  30  percent  rise  in  slock  values  means  thai 
it  takes  $1,300  to  buy  Ihe  same  numhei  of  shares  ihal  SI. 000 
purchased  before  the  rise. 

Meanwhile,  individual  investors  have  been  participating 
more  actively  in  the  equity  markels  on  both  a  direct  and  an 
indirect  basis  through  mutual  funds  and  increased  40 Ilk)  and 
other  methods  of  retirement  savings.  With  a  majority  of  Amer- 
icans desiring  to  retire  by  age  65  and  demographics  showing 
that  there  will  be  a  substantial  burden  on  public  retirement 
plans,  individuals  have  been  realizing  the  necessity  for  addi- 
tional savings. 

The  investment  process  has  become  easier,  for  example, 
through  employer  401(k)  plans,  in  fact,  the  automatically 
deducted  money  that  often  is  invested  regularly  in  the  equity 
markets  through  payroll  deductions  has  resulted  in  greater  par- 
ticipation by  retail  investors.  This  trend  is  favorably  com- 
pounded by  employers  offering  matched  contributions. 

The  concentration  of  household  liquid  financial  assets  at  the 
end  of  1998  was  77  percent  equities  (23  percent  bank  deposits), 
in  contrast  to  49  percent  (5 1  percent  bank  deposits)  at  the  end  of 
1995.  Accordingly,  a  greater  proportion  of  the  population  has  a 
strong  desire  to  see  rising  equity  market  valuations,  encourag- 
ing increased  participation  in  the  investment  process  bv  indi- 
viduals. As  more  equity  market  information  has  bect)me 
available,  individual  investors  have  begun  lo  trade  equities  for 
themselves.  According  to  Forrester  Research,  the  number  of  on- 
line investing  accounts  is  expected  to  increase  from  under  4 
million  at  the  end  of  1998  to  over  20  million  bv  2003. 


TABLE  47-3:    Household  Liquid  Financial  Assets 

(billions  of  dollars) 


Equities 

Bank  Deposits 
and  CDs 

Mutual  Fund 
Shares 

U.S.  Government 
Securities 

Municipal 
Bonds 

Money  Market 
Funds 

Corporate 
Bonds 

Total 

1994 

2,990.4 

2,787.2 

1,052.1 

937.3 

502.2 

351.3 

370.4 

8,990.8 

1995 

3,994.8 

2,892.9 

1,265.0 

854.4 

459.0 

449.2 

457.0 

10,372.4 

1996 

4,524.6 

2,998.8 

1,586.0 

917.7 

435.5 

505.3 

469.6 

11,437.4 

1997 

5,319.1 

3,163.4 

2,057.6 

759.6 

423.6 

589.9 

457.2 

12.770.3 

1998 

6,299.9 

3,377.2 

2,498.0 

658.5 

454.9 

739.6 

395.3 

14,423.4 

Source:  Federal  Reserve  Board. 
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The  volatile  nature  of  the  securities  markets  mai<es  forecast- 
ing profits  particularly  difficult,  but  several  trends  remain  in 
place.  Corporate  earnings  continue  to  grow  at  a  reasonable  pace. 
This  trend,  coupled  with  a  30-year-bond  yield  below  7.0  percent, 
should  continue  to  encourage  long-term  investors  to  favor  equi- 
ties. Healthy  demand  from  retail  investors,  who  increasingly  are 
turning  to  the  securities  markets  to  meet  the  financial  needs  they 
expect  to  face  at  retirement,  should  continue  to  spur  strong  cash 
inflows  into  equities;  this  in  turn  will  have  a  favorable  effect  on 
equity  prices.  Higher  valuations  for  equities  will  continue  to 
entice  companies  in  need  of  capital  to  offer  securities  to  the  pub- 
lic, thus  driving  securities  industry  profits. 

The  securities  industry  is,  however,  facing  major  challenges. 
One  of  its  principal  desires  is  to  reduce  the  inherent  cyclicality  of 
its  earnings  stream.  Many  securities  finns  have  succeeded  in  this 
regard  by  using  variable  compensation  plans,  which  tie  employ- 
ment costs  to  profits,  and  moving  into  less  cyclical  business  lines 
such  as  asset  management.  Separately,  the  industry  is  confronting 
margin  pressure  in  many  key  businesses  through  competition 
both  within  the  industry  as  securities  finns  consolidate  and  from 
the  outside  as  commercial  banks  encroach  on  the  basic  under- 
writing and  merger  and  acquisition  advisory  businesses. 

In  the  absence  of  a  sudden  sharp  rise  in  interest  rates  or  a 
significant  market  correction,  pretax  profits  for  NYSE  firms 
were  expected  to  be  $14.2  billion  in  1999,  with  a  rise  to  .SI 5.6 
billion  in  the  year  2()()().  The  major  drivers  will  continue  to  be 
commission  revenues,  which  should  benefit  from  the  secular 
trend  of  higher  trading  volumes  while  offsetting  the  declining 
cost  per  trade:  strong  asset  management  fees  aided  by  a  resilient 
stock  market  and  retirement  investment  savings:  and  robust 
underwriting  fees  in  a  low-interest-rate  environment. 

MUTUAL  FUNDS 


The  mutual  fund  industry  (SIC  672)  creates  and  manages  pools 
of  securities,  such  as  stocks,  bonds,  and  money  market 
instruments,  on  behalf  of  others.  Open-end  mutual  funds 
(SIC  6722),  which  issue  and  redeem  shares  on  demand, 
account  for  the  great  majority  of  the  economic  activity  in  this 

TABLE  47-4:    Worldwide  Assets  of  Open-End 
Investment  Companies 

(millions  of  dollars) 


1998 

1997 

1996 

1995 

Brazil 

113,441 

108,606 

103,786 

63,637 

Canada 

189,210 

197,984 

154,529 

107,812 

France 

604,381 

499,881 

534,145 

519,376 

Germany 

175,375 

146,889 

137,860 

134,543 

Italy 

394,486 

209,410 

129,755 

"  79,878 

Japan 

310,810 

311,335 

420,103 

469,980 

Spain 

223,507 

177,192 

144,134 

99,923 

United  Kingdom 

249,030 

235,683 

201,304 

154,452 

Other  Non-U. S. 

501,498 

901,998 

390,045 

944,844 

U.S. 

4,889,880 

4,468,201 

3,526,270 

2,811,537 

Total 

7,651,618 

7,257,179 

6,341,931 

5,385,982 

Source:  Investment  Company  Institute. 
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TABLE  47-5:    Domestic  Mutual  Fund  Assets 

(billions  of  dollars) 


qui  y 

HuhriH 
n y  ui  I u 

Bond 

JVlUMcy  ividrKcJl 

Total 

1990 

245.6 

37.2 

284.3 

498.3 

1,065.5 

1991 

411.2 

54.2 

385.4 

542.5 

1,393.2 

1992 

522.1 

78.8 

495.4 

546.2 

1,642.6 

1993 

748.1 

142.6 

614.4 

565.3 

2,070.1 

1994 

865.1 

156.9 

522.4 

611.0 

2,155.4 

1995 

1,266.8 

204.8 

587.0 

753.0 

2,811.5 

1996 

1,726.1 

252.9 

645.4 

901.8 

3,526.3 

1997 

2,368.0 

317.1 

724.2 

1,058.9 

4,468.2 

1998 

2,978.2 

364.7 

830.6 

1,351.7 

5,525.2 

Source:  Investment  Company  Institute. 


industry.  Closed-end  funds  and  unit  trusts  maintain  a  fixed 
number  of  shares,  and  investors  who  wish  to  buy  or  sell 
after  an  initial  public  offering  do  so  in  the  securities  markets. 

Global  Industry  Trends 

Worldwide  assets  in  mutual  funds  continued  to  increase  in 
1998.  although  the  growth  rate  was  substantially  lower  than  it 
had  been  in  the  previous  2  years.  As  of  the  end  of  1998,  world- 
wide mutual  fund  assets  totaled  almost  $7.7  trillion  (.see  Table 
47-4).  up  5.4  percent  from  I997's  $7.3  trillion,  in  contrast  to  18 
percent  and  14  percent  growth  in  1996  and  1997,  respectively. 
The  United  States  accounted  for  all  of  the  growth  in  1998,  with 
aggregated  non-U. S.  mutual  fund  assets  declining  fractionally 
as  the  economic  turmoil  centered  on  emerging  markets  in  Asia, 
Russia,  and  to  a  lesser  extent  Latin  America  in  both  1997  and 
1998  clearly  affected  overseas  markets.  The  overseas  environ- 
ment for  the  better  part  of  1999,  however,  greatly  improved, 
with  many  foreign  markets  improving  dramatically. 

U.S.  mutual  fund  companies  continued  to  enjoy  an  effi- 
ciency advantage  over  their  European  counterparts  in  1998, 
partly  explaining  their  ability  to  register  better  growth. 
Although  compensation  for  fund  managers  tends  to  be  higher  in 
the  United  States,  the  ability  to  hold  down  administrative  costs, 
economies  of  scale,  the  generally  larger  si/e  of  U.S.  funds,  and 
the  popularity  of  low-cost  index  funds  help  explain  the  higher 
efficiency  levels. 

The  worldwide  mutual  fund  industry  has  benefited  in  recent 
years  from  the  globalization  of  capital  markets,  a  desire  among 
investors  to  go  outside  their  own  markets  for  diversification 
purposes,  and  the  opening  of  their  markets  to  international 
investments  by  less  developed  countries. 

While  1998  witnessed  a  slowdown  in  international  investing 
by  U.S.  investors  as  a  result  of  international  economic  turmoil, 
the  early  1999  implementation  of  the  Euro,  which  is  intended  to 
provide  economic  stability  to  participating  countries,  should 
ease  U.S.  investors'  concerns  about  interest  rates  and  foreign 
currency  risk  and  result  in  greater  U.S.  investment  abroad.  With 
most  U.S.  investors  lacking  the  knowledge  needed  to  invest  in 
specific  foreign  markets  as  well  as  the  resources  required  to 
have  an  adequately  diversified  portfolio,  global  mutual  funds 
will  continue  to  remain  the  preferred  method  of  investing  inter- 
nationally. 


Domestic  Trends 

By  any  measure,  the  domestic  mutual  industry  had  a  s|K'claeu- 
lar  year  in  1998.  Mutual  fund  assets  increased  to  over  $3.5  tril- 
lion at  the  end  of  that  year,  up  24  percent  from  1997  and  the 
lourth  consecutive  year  ol'  better  than  20  percent  growth  (see 
Table  47-5).  The  rise  in  assets  was  almost  evenly  divided 
between  investment  pertbrmance  (5.^  percent)  and  net  new  cash 
t'Knv  or  the  creation  of  new  i'unds  (47  percent).  While  net  new 
cash  I'low  into  mutual  lunds  hit  a  record  .$477  billion,  the  mix  ol 
new  investments  changed.  In  the  1992-1997  period,  equity 
mutual  funds  took  in  the  majority  ol  new  fund  flows.  However, 
in  1998,  money  market  funds  handily  outpaced  the  new  lunti 
flows  category,  mosi  likely  because  of  investors"  concern  about 
market  vt)latility.  This  was  particularly  evident  in  August  1998. 
when  a  substantial  market  correction  led  io  the  first  net  monthly 
outflow  of  equity  funds  since  1990.  This  trend  also  is  seen  in 
the  fact  that  mutual  finids  that  invest  in  large  capilali/alion 
companies,  which  tend  lo  provide  greater  liquidity  during  mar- 
ket disruptions,  have  recently  attracted  the  majority  of  new  fund 
Hows,  seemingly  at  the  expense  of  fluids  that  invest  in  small 
capitalization  issues. 

Meanwhile,  the  total  number  of  Ij.S.  funds  continues  to 
increa.se  rapidly  to  satisfy  investors'  appetite  lor  new  invest- 
ment vehicles.  At  the  end  of  1998,  investors  could  choose  from 
^..^  14  mutual  funds,  of  which  48  percent  were  equity  funds.  }  I 
percent  were  bond  funds.  14  percent  were  money  market  fuiuls. 
and  7  percent  were  hybrid  funds.  Equity  funds,  benefiting  from 
performance  advantages,  accounted  for  nearly  all  o\'  the 
increase  in  the  number  of  funds  (see  Table  47-6). 

The  mutual  fund  industry  remains  extremely  competitive, 
ilthough  a  few  large  players  have  emerged,  including  Fidelity 
Investments,  whose  popidar  Magellan  Fund  reached  a  mile- 
stone $100  billion  in  assets  in  July  1999.  and  Vanguard  Group. 
The  largest  mutulil  fund  companies  have  certain  advantages  of 
scale,  especially  with  respect  to  advertising,  where  bragging 
ibout  a  fund's  performance  relative  to  a  benchmark,  the  most 
practical  of  which  is  the  S&P  500,  is  commonplace.  Past  per- 
lormance  is  clearly  on  the  minds  of  investors  contemplating 
new  or  additional  investtnents  in  mutual  funds.  Interestingly, 
some  80  percent  of  mutual  funds  do  not  beat  the  investment 
ivturn  of  the  S&P  500  on  an  annualized  basis.  This  has  led  to  a 
substantial  rise  in  the  amount  of  assets  held  in  Vanguard's  500 
Index  Fund,  which  attempts  to  mimic  the  performance  of  the 


TABLE  47-6:    Number  of  Domestic  Mutual  Funds 


Equity 

Hybrid 

Bond 

Money  IVlarket 

Total 

1990 

1,116 

203 

1,024 

508 

3,086 

1991 

1,207 

226 

1,154 

554 

3,408 

1992 

1,346 

257 

1,362 

586 

3,830 

1993 

1,604 

309 

1,704 

628 

4,537 

1994 

1,930 

387 

2,049 

644 

5,329 

1995 

2,193 

460 

2,079 

672 

5,729 

1996 

2,572 

470 

2,224 

666 

6,254 

1997 

2,951 

501 

2,219 

682 

6,684 

1998 

3,513 

525 

2,250 

685 

7,314 

Source:  Investment  Company  Institute. 


S&P  500  and  is  now  the  second  largest  individual  mutual  lunil 
in  the  United  Slates,  with  over  $90  billion  in  assets.  .Mutual 
linul  companies  tend  to  compete  on  iiiveslment  performance 
and  shareholder  fees  and  operating  expenses.  Over  the  lasl 
decade,  mutual  fund  shareholders  overall  have  benefited  from  a 
lower  cost  of  mutual  fund  ownership.  According  to  an  Invest- 
ment Company  Institute  study,  the  average  cost  of  investing  in 
equity  funds  declined  to  1.49  percent  of  each  ilollar  invested  in 
1997  f  rom  2.25  percent  in  1980.  This  is  attributable  to  investors 
increasing  their  purchases  of  funds  with  relatively  lower  costs, 
declining  distribution  expense,  aiul  the  economies  of  scale  of 
the  largest  fund  portfolios. 

Mutual  fund  size  also  can  be  a  tlisatlvanlage.  funds  lend  to 
put  a  cap.  often  10  peicenl.  on  the  percentage  they  own  of  any 
one  company.  For  a  very  large  fund,  this  may  limit  the  fund 
manager's  choices  to  larger  capitalization  issues.  I  he  fund  then 
approximates  the  market  at  large,  and  ibis  uiakes  u  dilticull  to 
outperform  its  benchmark  and  smaller  funds,  whose  investment 
choices  are  broader.  Realizing  this.  Fitlelity's  Magellan  Fund 
was  closed  to  most  new  investors  in  late  1997. 

The  mutual  fund  industry  has  beiiel'ited  Irom  an  expansion  in 
ihe  available  outlets  for  purchasing  funds.  In  addition  to  mutual 
fund  companies,  intermediaries  such  as  banks  and  brokerage 
firms  now  offer  a  wide  variety  of  both  proprietary  and  third- 
party  mutual  funds  to  their  customers.  Separately,  employers 
ha\e  made  it  increasingly  smiple  lo  in\est  in  mutual  funds 
through  401  (k)  iiivesiment  plans  and  direct  payroll  deductions, 
which  serve  as  an  automatic  source  of  new  funds. 

Industry  Projections  for  the  Next  1  and  5  Years 

Growth  in  the  mutual  fund  industry  is  tietl  to  investment  per- 
formance and  net  new  fund  inflows.  Inveslment  performance 
was  better  than  20  percent  in  the  4  consecutive  years  ending  in 
1998,  but  it  is  unrealistic  lo  assume  that  this  trend  will  con- 
tinue. Nonetheless,  corporate  profitability,  which  ultimatel\ 
drives  stock  price  performance,  is  expected  to  remain  strong 
thanks  to  the  low  interest  rate  and  inflation  ein  ironment.  rapid 
growth  in  the  desire  for  new  technology  prt)ducts.  and  strong 
consumer  spending.  More  likely,  inveslment  performance  will 
return  to  the  historical  range  of  10  to  12  percent  in  the 
1999-2000  period. 

Meanwhile,  favorable  population  Ireiuls  should  continue  to 
generate  a  high  level  of  mutual  fund  inflov\s.  Demographies 
probably  remains  the  greatest  single  factor  that  w  ill  fa\orably 
affect  new  inflows.  The  77  million  baby  boomers  born 
between  1948  and  1955  have  einered  their  peak  earning  years 
and  most  aggressive  savings  period.  Because  of  medical 
advancements,  this  group  is  expected  to  li\e  longer  than  prior 
generations  did  and  thus  will  require  greater  retirement  sav- 
ings. In  addition,  baby  boomers  lend  to  be  better  educated  and 
therefore  have  higher  earnings  potential,  as  well  as  growing 
skepticism  about  the  ability  of  Social  Securil)  to  support  them 
in  their  retirement  years. 

Mutual  funds  will  remain  a  favorite  avenue  lor  those  without 
tbe  time  or  resources  to  invest  directly.  The  equity  markets,  for 
instance,  continue  to  become  more  Milatile.  leaving  little  room 
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for  error  in  investing  in  individual  stocks.  Although  the  Internet 
has  displaced  some  of  the  information  advantage  professionals 
enjoyed  historically,  direct  investing  requires  a  solid  hands-on 
approach.  In  addition,  the  diversification  that  investing  in 
mutual  funds  brings  cannot  be  duplicated  effectively  by  indi- 
vidual investors,  who  tend  to  lack  the  resources  to  purchase  a 
large  number  of  stocks. 

Investors  also  have  turned  to  mutual  funds  because  of  dissat- 
isfaction with  the  k)w  yields  on  historically  popular  investments 
such  as  passbook  savings  and  certificates  of  deposit.  Equity 
mutual  fund  investors  have  realized  that  the  returns  between  3 
and  6  percent  offered  by  such  investments  will  not  pro\  ide  ade- 
quately for  retirement.  The  industry  also  should  benefit  from 
the  increasing  number  of  funds,  which  are  able  to  suit  practi- 
cally any  investment  objective  and  time  horizon. 

In  the  longer  term,  baby  boomers  are  expected  to  begin 
reaching  the  earliest  retirement  age  of  55  in  the  year  2()()3.  at 
which  time  withdrawls  from  mutual  fund  assets  can  be 
expected.  However,  mutual  fund  assets  may  only  shift  from 
aggressive  growth  funds  to  more  stable  money  market  and  bond 
funds  as  pending  retirees  begin  to  preserve  capital. 

Equity  market  setbacks  probably  will  continue  to  result  in  a 
slowdown  in  net  cash  inflows.  However,  historical  data  suggest 
that  such  setbacks  do  not  result  in  significant  oulHows  and  that 
the  pause  in  inflows  tends  lo  be  short-lived.  Equity  mutual  fund 
investors,  at  least,  appear  willing  to  ride  out  short-term  market 
fluctuations  in  favor  of  long-term  investment  performance.  In 
addition,  since  taxes  are  incurred  on  gains,  current  tax  laws 
favor  holding  mutual  f  und  assets. 

COMMODITY  FUTURES 

Commodity  futures  trading  is  covered  largely  under  SIC  6221, 
commodity  contracts  brokers  and  dealers.  Firms  in  this 
industry  trade  contracts  on  behalf  of  others  as  members  of 
national  commodity  exchanges  or  trade  for  their  own 
accounts.  The  exchanges  themselves  are  combined  with 
securities  exchanges  in  SIC  6231. 

TABLE  47-7:    Futures  and  Options  Volume 

(millions  of  contracts;  percent) 


1997 

1998 

Percent  Change 

Futures 

U.S.  volume 

444 

503 

13.3 

Non-U. S.  volume 

757 

798 

5.4 

Total 

1,201 

1,301 

8.3 

Options 

U.S.  volume 

462 

530 

14.7 

Non-U. S.  volume 

269 

345 

_28.3 

Total 

731 

875 

''l9.7 

World  Future  and  Options 

U.S.  volume 

906 

1,033 

14.0 

Non-U. S.  volume 

1,026 

1,14^ 

11.4 

Total  world  volume 

1,932 

2,176 

12.6 

Source:  Futures  Industry  Association. 
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Global  Industry  Trends 

According  to  the  Futures  Industry  Association,  world  trading  in 
futures  and  options  increased  1 3  percent  to  reach  2, 1 75,798,209 
contracts  in  1998.  The  breakdown  of  trading  by  futures  and 
options  on  U.S.  and  international  exchanges  is  shown  in  Table 
47-7.  Futures  and  options  volume  on  non-U. S.  exchanges  was 
1,142,648,478  for  January-December  1998,  an  11.4  percent 
gain  over  1997.  Total  U.S.  futures  and  options  volume  grew  to 
1,033,149,791,  a  14  percent  increase  over  the  previous  year's 
figures.  This  performance  was  notable  in  an  environment  in 
which  the  U.S.  share  of  the  world  market  had  been  declining,  at 
least  on  the  basis  of  these  measures.  U.S.  volume  represents 
less  than  half  the  world  futures  and  options  volume.  Moreover, 
the  top  10  international  contracts  accounted  for  just  26.3  per- 
cent of  the  total  1998  world  futures  and  options  contract  volume 
(see  Table  47-8).  This  demonstrates  the  growing  number  and 
wide  proliferation  of  the  types  of  derivatives  traded  on  those 
exchanges  worldwide.  Some  background,  however,  is  required 
to  understand  what  the  numbers  mean. 

Futures  originally  evolved  from  forward  contracts,  in  which 
farmers  and  other  commodity  producers  entered  into  agree- 
ments with  the  owners  of  grain  elevators  or  with  other  con- 
sumers or  intermediaries  to  deliver  specified  quantities  of 
commodities  to  a  particular  location  on  a  certain  date  in 
exchange  for  a  specilled  price.  This  allowed  the  producers  to 
protect  themselves  from  falling  prices  and  allowed  consumers 
to  protect  themselves  from  rising  prices  that  were  inllueiiced  by 
demand  and  uncontrollable  factors  such  as  weather.  Whereas  a 
forward  contract  was  typically  an  individual  arrangement 
lietween  two  parties,  futures  contracts  developed  around  rect)g- 
nized  commodity  exchanges  in  major  trading  centers.  They  dif- 
fered from  forward  contracts  in  that  their  specifications  (date, 
place,  quantity,  grade,  etc.)  were  standard  and  in  that  while  they 
could  be  settled  by  the  physical  exchange  of  a  product,  they  did 
not  have  to  be. 

Options  on  futures  became  major  trading  vehicles  in  the 
mid-1980s.  Although  futures  buyers  do  not  necessarily  have 
to  deliver  or  accept  10,000  pork  bellies,  they  are  exposed  to 
significant  financial  risk  because  futures  are  so  highly  lever- 
aged. That  is,  traders  commit  only  a  small  fraction  of  the  con- 
tract value  in  cash  but  are  liable  for  the  value  of  the  entire 
contract.  Options  give  traders  a  way  to  participate  in  futures 
ownership  while  limiting  their  potential  loss  to  the  amount 
they  invest.  Futures  contracts  originally  involved  commodities 
such  as  grain,  precious  metals,  and  silver,  but  financial  instru- 
ments have  long  dominated  commodity  trading  (Table  47-8). 
Futures  on  Treasury  bonds  were  the  most  actively  traded  con- 
tracts in  1998,  with  112.224,081  contracts  changing  hands. 
The  3-month  Eurodollar  followed  closely  with  109,472,507 
contracts  traded.  Earnmg  the  number  three  spot  with  the  sec- 
ond largest  percentage  gain  was  the  German  government  bund 
(EUREX/Frankfurt),  which  traded  89,877,840  contracts,  rep- 
resenting a  187  perceni  increase  over  the  previous  year. 
KOSPI  200  stock  index  options  (Korea  Stock  Exchange) 
edeed  into  the  ninth  slot.  As  world  financial  markets  have 


TABLE  47-8:    Top  10  International  Contracts 

millions  of  contracts;  percent) 


Contract 

Exchange 

Jan.-Dec.  1997 

Jan.-Dec.  1998 

Percent  Change 

1.  U.S.  T-bonds 

CBOT 

I  1  n  itnf  1  ntoc 

yy.o 

1 12.2 

12.4 

2.  3-Month  Eurodollar 

CME 

yy.o 

109.5 

9.7 

3.  German  Bund 

DTB/Eurex 

Germany 

O  1  .o 

QQ  Q 

oy.y 

186  8 

4.  3-Month  Euromark 

LIFFE 

United  Kingdom 

43.3 

54.6 

25.9 

5.  U.S.  T-bond  options 

CBOT 

United  States 

30.8 

39.9 

29.7 

6.  Interest  rate 

BM&F 

Brazil 

36.5 

35.2 

3.6 

7.  S&P  100  Index  Options 

CBOE 

United  States 

36.6 

33.4 

-8.7 

8.  3-Month  Eurodollar  options 

CME 

United  States 

29.6 

33.1 

12.0 

9.  KOSPI  200  options 

KSE 

Korea 

4.5 

32.3 

G13.5 

10.  BOBL 

DTB/Eurex 

United  Kingdom 

24.3 

31.7 

30.4 

Total 

436.6 

571.8 

Percent  of  World  Futures  and  Options  Contract  Volume 

22.6 

26.3 

Source:  Futures  Industry  Association. 


become  increasingly  .sophisticated,  the  type  and  vokmie  of 
L  \change-tiaded  derivatives  and  over-the-counter  (OTC)  deriv- 
atives have  exploded.  Electronic  trading  systems  are  replacing 
open  outcry  floor  trading  at  exchanges  arotind  the  world,  and 
iiistantaneotis  international  communication  and  transactional 
capabilities  are  creating  truly  global  markets.  Consequently, 
domestic  exchanges  and  industry  professionals  are  eager  to 
offer  their  products  to  U.S.  customers.  While  futures  exchanges 
are  grappling  with  these  technological  developments,  the  ntun- 
ber  and  type  of  derivative  products  offered  over  the  counter 
continue  to  mushroom  even  as  the  volume  of  transactions  in 
that  market  increases  exponentially.  In  1999,  the  OTC  deriva- 
(i\es  market  was  estimated  by  the  Bank  of  International  Settle- 
ments to  have  a  $70  trillion  notional  value.  Table  47-9  shows 
ihe  top  10  international  exchanges  and  the  percentages  of 
iutures  and  options  trading. 

As  the  market^  has  grown  in  diversity  with  the  development 
of  a  multitude  of  new  products  and  increased  interest  in  new 
market  mechanisms,  the  Commodity  Futures  Trading  Cominis- 


TABLE  47-9:    Top  10  International  Exchanges 

(millions  of  contracts;  percent) 


Jan.-Dec. 

Jan.-Dec. 

1997 

1998 

Percent  Change 

1.  CBOT 

242.7 

281.2 

15.9 

2.  Eurex' 

152.3 

248.2 

63.0 

3.  CME 

200.7 

226.6 

12.9 

4.  CBOE 

187.2 

206.9 

10.5 

5.  LIFFE 

209.4 

194.4 

-7.2 

6.  Amex 

88.1 

97.6 

10.8 

7.  NYMEX 

83.9 

95.0 

13.3 

8.  BM&F 

122.2 

87.0 

-28.8 

9.  Amsterdam 

48.7 

64.8 

33.1 

10.  Pacific  Stock  Exchange 

43.4 

59.0 

36.0 

Total 

1,378.5 

1,560.7 

Total  futures  and  options  (%) 

71.4 

71.7 

'  Eurex  Frankfurt  (formerly  DTB) 

112.2 

209.6 

86.8 

Eurex  Zurich  (formerly  SOFFEX) 

40.1 

38.7 

-3.6 

Source:  Futures  Industry  Association. 


sion  (CFTC)  has  been  put  under  review.  The  CITC  oversees 
exchange  rule  enforcemenl  and  contlucts  its  own  stirveillance  of 
trading  in  futures  and  related  cash  markets  as  part  of  its  mission 
to  prevent  market  abuse  and  enhance  the  operations  ol  the  mar- 
ket. The  responsibility  of  the  CFTC  might  best  be  stmimari/ed 
by  saying  that  its  purpose  is  to  ensure  fair  practices  and  honest 
dealing  in  futures  trading  in  order  to  pertnit  accurate  price  dis- 
covery and  opportunity  for  efficient  hedging  through  competi- 
tive, manipulation-free  markets.  In  September  199S.  when  a 
large  hedge  fund.  Long-Term  Capital  Management  LP 
(LTCM).  nearly  defaulted  on  $1.25  trillion  in  the  notional  value 
of  exchange  traded  and  OTC  derivatives,  the  long-running 
assurances  made  by  Wall  Street  that  it  could  control  the  increas- 
ingly complex  world  of  derivatives  and  global  trading  v\  ilhout 
more  regulation  were  cjuestioned. 

In  any  case,  there  is  fierce  competition  among  exchanges  to 
establish  new  products  and  attract  trading.  This  is  forcing 
alliances  both  overseas  and  within  the  United  States  to  cut  costs 
and  improve  service.  In  September  1997.  the  three  largest  Euro- 
pean exchanges — Germany's  Deutsche  Borse.  the  French 
MatiL  and  the  Swiss  Schweizer  Borse — agreed  to  standardize 
their  contracts  and  develop  a  common  trading  system  called 
EUREX.  In  March  1998,  the  Chicago  Board  of  Trade  (CBOT) 
and  the  Chicago  Mercantile  Exchange  (CME)  agreed  to  consol- 
idate their  clearing  functions  and  the  New  \'ork  Cotton 
Exchange  and  the  Coffee,  Sugar,  and  Cocoa  Exchange  agreed 
to  merge  to  form  the  New  York  Board  of  Trade.  CBOT  and 
EUREX  also  entered  into  an  alliance  that  allowed  their  mem- 
bers to  trade  on  each  other's  floors.  In  late  1999.  the  CME  and 
the  London  Interbank  Financial  Futures  and  Options  Exchange 
(LIFFE)  reached  a  cross-margining  plan  that  will  net  the  posi- 
tions of  two  of  the  world's  most  popular  interest  rate  contracts, 
the  Eurodollar  and  the  Euribor.  as  well  as  the  Eurodollar/Euri- 
bor  spread  contract.  Also  included  in  the  agreement  was  the 
ability  for  the  members  of  each  exchange  to  have  electronic 
access  to  products  listed  on  the  other  exchange,  including  stock 
indexes  (LIFFE  members  w  ill  be  able  to  trade  CME  products). 
This  enhanced  liquidity  comes  at  a  time  when  international 
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TABLE  47-10:    U.S.  Commodities  Futures  Trading 

(millions  of  contracts;  percent) 


Exchange 

Fiscal  Year  1997 

Fiscal  Year  1998 

Percent  Change 

Chicago  Board  of  Trade  (CRT) 

179.293 

218.205 

21.7 

Kansas  City  Board  of  Trade  (KCBT) 

2.119 

2.156 

1.7 

Minneapolis  Grain  Exchange  (MGE) 

1.075 

1.058 

-1.6 

MidAmerica  Commodity  Exchange  (MCE) 

3.321 

3.358 

1.1 

Chicago  Mercantile  Exchange  (CME)  and  International  Monetary  Market  (IMM) 

147.875 

181.052 

22.4 

New  York  Mercantile  Exchange  (NYMEX)  and  Commodity  Exchange,  Inc.  (COMEX) 

68.213 

78.374 

14.9 

New  York  Cotton  Exchange  &  Associates  (NYCE)  and  New  York  Futures  Exchange  (NYFE) 

5.805 

6.540 

12.7 

Coffee,  Sugar,  and  Cocoa  Exchange  (CSCE) 

9.603 

9.813 

2.2 

Philadelphia  Board  of  Trade  (PBOT) 

0.036 

0.006 

-82.4 

Total 

417.342 

500.563 

19.9 

Source:  Commodity  Futures  Trading  Commission. 


commodity  trading  is  high  and  global  demand  is  increasing  on 
ihe  heels  of  the  infiHniation  technology  revolution. 

Domestic  Trends 

Table  47-10  shows  the  vokmie  of  futures  trading  on  U.S. 
exchanges.  Since  the  time  period  (fiscal  year  versus  calendar 
year)  is  different  from  that  of  Table  48-7.  the  data  do  not  match, 
but  similar  growth  trends  are  evident.  As  in  stock  trading, 
aggregate  volumes  and  volumes  associated  with  individual  con- 
tracts vary  widely  with  both  macnx^conomic  and  microeco- 
nomic  factors.  The  most  significant  macro  driver  in  was 
the  Asian  financial  upheaval,  which  started  as  a  currency  crisis 
(translating  immediately  into  high  volatility  and  \i)lume  in 
currency-related  futures)  and  then  spread  to  other  commodities, 
such  as  copper.  Otherwise.  1997  was  a  down  year  in  commodi- 
ties, with  that  trend  continuing  into  1998. 

A  brief  overview  o\  the  types  of  ctMitracts  traded  on  the  L'.S. 
exchanges  is  seen  in  Table  47- 1  I .  Financial  contracts  with  interest 
rate  futures  posted  a  rise  of  14  percent  in  I99S.  with  equity 
indexes  soaring  over  64  percent  and  futures  contracts  and  options 
on  futures  contracts  gaining  over  20  percent,  (sec  Table  47-12) 
The  increase  in  equity  indexes  is  a  direct  result  of  the  introduction 
of  several  products  late  in  1997  based  on  popular  stock  indexes. 
On  September  9,  1997.  the  CME  introduced  the  "F-mini""  contract 
based  on  the  Standard  &  Poor"s  (S&P)  500  stock  index,  which. 


TABLE  47-11:  Number  of  Futt 
on  U.S.  Exchanges 

(millions  of  contracts;  percent) 


raded 


1997 

Percent  Change 

Interest  rate 

244.6 

14.1 

Agricultural  commodities 

74.9 

73.3 

-2.1 

Energy  products 

52.9 

63.8 

20.6 

Foreign  currency 

26.6 

27.0 

_  1.5 

Equity  indexes 

25.8 

42.4 

64.3 

Precious  metals 

15.4 

13.8 

-10.4 

Nonprecious  metals 

2.4 

2.5 

4.2 

Other 

1.1 

1.2 

9.1 

Total 

443.7 

503.2 

13.4 

Source:  Commodity  Futures  Trading  Commission. 


compared  w  ith  the  existing  S&P  .500  contract,  required  a  margin 
(or  down  payment)  of  only  .$2,100  that  was  based  on  the  index 
price  then  in  effect:  one-tenth  of  the  existing  S&P  500  future. 
Then,  just  1  month  later,  on  October  6,  the  rival  CBOT  started 
trading  a  contract  based  on  the  Dow  Jones  hiduslrial  Average 
(DJIA).  Despite  substantial  pressure,  the  Dow  Jones  had  never 
before  licensed  anyone  to  list  derivatives  on  its  key  index.  Also 
un\eiled  in  October  was  the  tlrst-ever  stock  index  based  on  the 
DJIA  on  the  Chicago  Board  Options  Exchange. 

Also  traded  electronically  and  over  the  Internet,  these  con- 
tracts are  intended  to  appeal  to  retail  investors.  In  the  future,  the 
big  story  may  not  be  the  introduction  of  additional  stock  index 
products  but  the  abilit\  to  trade  them  electronically  (see  Table 
47-1.^) 

Industry  Projections  for  the  Next  1  and  5  Years 

As  all  financial  and  product  markets  ct)ntinue  their  trend  toward 
globalization,  investors  need  to  find  new  ways  to  hedge  risk, 
and  derivatives  creators  are  responding  to  that  need  with  ever- 
increasing  sophistication.  As  electronic  trading  takes  the  indus- 
try by  storm,  many  issues  are  being  raised  about  how  business 
will  be  conducted  in  the  futures  industry  in  the  coming  years. 
While  electronic  trading  has  been  around  since  the  late  l9X0s, 
the  last  few  years  have  seen  dramatic  changes  in  the  available 
technology,  the  demands  of  the  intermediaries  and  their  cus- 
tomers, and  the  shift  from  the  trading  floor  to  the  computer 
screen. 

The  major  risk,  or  potential  catalyst,  for  change  that  may 
affect  the  f  utures  industry  is  the  reauthorization  of  the  CFTC 
on  September  .^0.  2000.  Since  its  inception,  there  has  been 
debate  about  what  the  CFTC"s  role  should  be.  The  question  is 
whether  the  current  definition  of  a  commodity  is  too  broad. 
Specifically,  should  financial  derivatives  be  regulated  differ- 
ently from  physical  commodity  derivatives  or  regulated  at  all? 
Should  OTC  derivatives  be  regulated  in  the  same  manner  as 
exchange-traded  instruments?  As  Brooksley  Born  steps  down 
as  chairperson  of  the  CFTC,  among  the  critical  issues  to  be 
discussed  are  OTC  derivatives  regulation;  regidatory  reform 
for  exchange-traded  derivatives;  the  ability  of  futures 
exchanges  to  list  and  trade  equity-based  products,  including 
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TABLE  47-12:    Commodity  Trading  Industry  (SIC  6221,  6231.  628)  Trends  and  Forecasts 

(millions  of  contracts;  percent) 


  Fiscal  Year 

1993  1994  19&5  1996  1997  1998  1999'         2000'  96-97 


Futures  contracts  325.5         411.1         409.4         394.2  417.3 

Options  on  futures  76.9  99.2  95.4         100.3  105.1 


'  Forecast. 

Source:  Connmodity  Futures  Trading  Commission;  forecast  by  Standard  &  Poor's. 

futures  on  individual  cqiutics;  and  whether  toreign  terminals 
can  be  placed  in  the  United  States,  enabling  U.S.  customers  to 
place  orders  (and  perhaps  effect  trades)  by  electronic  access. 
In  view  of  rapid  improvements  in  trading  technology,  the 
globalization  of  markets,  and  increasingly  open  avenues  of 
international  trade,  is  there  a  need  for  more  regulation  or  reg- 
ulation of  a  different  kind.'  How  much  is  enough'.'  Tiiose 
opposed  to  stricter  regulation  believe  that  care  must  be  taken 
to  assure  that  domestic  regulation  is  not  too  strict  because  that 
would  chase  the  business  offshore. 

In  October  1999,  LIFFE  announced  that  trading  in  its  most 
popular  futures  contracts  would  be  done  only  on  computer 
screens  beginning  in  November  1999.  This  will  mark  the  end 
of  the  open  outcry  trading  pits  that  only  a  few  years  ago  were 
filled  with  more  than  1,000  traders  using  hand  signals  and 
shouts  to  trade  everything  from  government  bond  futures  to 
British  3-month  money  contracts.  The  end  comes  as  no  sur- 
prise, as  trading  in  its  number  one  European  rival,  the  Swiss- 
I  German  EUREX.  is  already  all  electronic. 

This  event  provides  evidence  of  the  drastic  changes  that 
technology  is  bringing  about  in  the  entire  financial  services 
industry.  From  the  replacement  of  floor  trading  with  screen- 
based  trading  to  the  presence  of  foreign  terminals  on  U.S.  desk- 
tops, the  technological  changes  are  numerous.  With  the 
increasing  flow  of  information  and  in  the  face  of  continuing 
technological  enhancements  allowing  better  liquidity,  the  out- 
look for  commodities  trading  is  for  continued  growth.  In  the 
absence  of  significant  regulatory  reform  that  could  transform 
the  industry,  the  estimated  growth  in  futures  and  options  vol- 
ume for  both  1999  and  2000  is  10  to  1 2  percent,  although  with 
a  small  decrease  in  early  2000  with  an  adjustment  to  the  new 
millennium  clock. 


TABLE  47-13:  Number  of  Options  Contracts  Traded 
on  U.S.  Exchanges 

(millions  of  contracts;  percent) 


1997 

1998 

Percent  Change 

Equity 

269.6 

325.8 

20.8 

Stock  index 

78.2 

74.8 

-4.3 

Foreign  currency 

2.6 

1.8 

-30.8 

Interest  rate 

0.1 

0.1 

0.0 

Futures 

111.1 

127.5 

14.8 

Total 

461.6 

530.0 

14.8 

Source:  Commodity  Futures  Trading  Commission. 


Percent  Change 

97-98         98-99  99-00 

500.5         555.6         616.7           5.9            19.9            11.0  11.0 

124.1          137.8          152.9            4.8             18.1             11.0  11.0 


Stephen  liiji^ur.  Standard  &  Poor  s  DKI,  (212)  4.^X-9.S{)4, 
November  1999. 
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Broker:  A  person  or  tlrni  acting  as  an  intermediary  between  the  buy- 
ers and  sellers  of  securities. 

Commodity  future:  A  contract  tied  to  a  particular  commodity\  price 
movement;  determined  on  the  lloor  of  a  commodity  exchange. 

Derivative:  A  contract  whose  value  is  based  on  the  price  of  an  under- 
lying financial  asset,  index,  or  other  investment. 

Exchanges:  Locations  where  securities  or  futures  trading  take  place, 
such  as  the  New  York  Stock  Exchange. 

Mutual  fund:  A  pool  of  money  rai.sed  from  individual  shareholders 
and  managed  by  an  investment  company  that  invests  in  stocks, 
bonds,  options,  futures,  and  money  market  and  other  securities. 

Option:  A  contract  that  gives  the  holder  the  right,  but  not  the  obliga- 
tion, to  buy  or  sell  a  certain  security  at  a  predetermined  price,  t\  pi- 
cally  until  an  agreed  upon  date. 

Security;  A  financial  instrument  that  represents  ow  nership  interest  in 
a  corporation,  a  creditor  relationship  with  a  company  or  go\ern- 
ment.  or  another  underlying  right. 
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PROFESSIONAL  BUSINESS  SERVICES 
Economic  and  Trade  Trends 


Average  Annual  Revenue  Growth  Rate 
by  Sector,  1992-1998 


(percent) 
12  I  


Legal  Advertising       Accounting  Management 

Consulting 


Average  Annual  Employment  Growth 
Rate  by  Sector,  1992-1998 


(percent) 


Legal  Advertising       Accounting  Management 

Consulting 


Source  US  Department  of  Commerce,  Bureau  of  the  Census;  US  Department  of  Labor, 
Bureau  of  Labor  Statistics 


U.S.  International  Trade  in 
Professional  Business  Services, 
1993-1998 


($  billions) 
6 


Exports    ■—  Imports  Balance 


1993         1994        1995         1996  1997 

Source  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis. 


1998 


Professional  Business  Services 
Receipts  per  Employee,  1993-1998 


($  thousands) 
r    -I  Legal 


150 


120 


90 


60 


30 


I  Advertising   |  Accounting  H  Management  \^ 


Services 


Consulting 


1993 


1994 


1995 


1996 


1997 


1998 


Source  U  S  Departmeni  of  Commerce,  Bureau  of  the  Census;  U.S.  Department  of  Labor, 
Bureau  of  Labor  Statistics. 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Professional  Business 

Services 


INDUSTRY  DEFIIMiTiON  The  professional  business  services  indus- 
try includes  accounting,  auditing,  and  bookkeeping  services  (SIC  8721); 
advertising  services  (SIC  731);  legal  services  (SIC  81);  and  management  con- 
sulting and  public  relations  services  (SIC  874). 


OVERVIEW 


The  professional  service  industries  are  undergoing  enormous 
changes  and  experiencing  a  powerful  surge  in  business  around  the 
world.  Record  revenue  growth  rates  were  reported  for  many  U.S. 
professional  services  firms  in  1998.  The  health  of  the  U.S.  econ- 
omy, a  return  to  relative  stability  in  Asian  and  Latin  American 
markets,  and  a  bo«m  in  the  globalization  of  businesses  around  the 
world  have  created  significant  opportunities  for  professionals 
whose  expertise  is  required  in  international  business  transactions, 
such  as  mergers  and  acquisitions  and  corporate  finance. 

U.S. -based  corporations,  especially  the  Big  Five  accounting 
firms  and  the  top  law  firms,  are  world  leaders  in  the  profes- 
sional services  industry.  Revenue  per  employee  has  risen 
steadily  in  each  of  these  professions  since  the  early  I99()s.  and 
all  the  sectors  have  contributed  to  the  healthy  surplus  in  trade 
with  the  rest  of  the  world.  The  biggest  purchasers  abroad  of 
I  '.S.  professional  services  have  been  from  the  United  Kingdom, 
Canada,  Japan,  Germany,  France,  and  Australia. 

Consolidation  is  on  the  rise  among  professional  service 
firms,  a  trend  that  is  reducing  the  number  of  companies  in  the 
field  and  combining  the  revenues  of  already  huge  multinational 
firms.  The  Big  Five  accounting  industry  leaders  are  now  al.so 
the  top  suppliers  of  management  consulting  .services  around  the 
world  as  well  as  some  of  the  largest  employers  of  attorneys.  The 
recent  attempt  to  allow  multidisciplinary  partnerships  (MDPs) 
in  the  United  States  could  change  the  structure  of  the  profes- 
sional service  industries  irreversibly. 

The  use  of  the  Internet  is  catching  on  rapidly  among  profes- 
sional services  firms.  Companies  are  using  the  World  Wide  Web 


to  market  their  services,  enhance  communication  with  clients 
and  between  branch  offices,  and  deliver  services  electronically. 

The  World  Trade  Organization  (WTO)  launched  a  new 
round  of  trade  negotiations  focusing  on  services  in  .lanuary 
2()()().  More  than  130  WTO  member  countries  were  to  partici- 
pate in  the  round,  known  as  GATS  2()(){)  (General  Agreement  on 
Trade  in  Services),  which  will  take  several  years  to  complete. 
To  further  liberalize  world  trade  in  professional  services,  the 
negotiators  will  attempt  to  reduce  restrictions  on  professionals 
providing  services  across  national  borders  and  encourage  regu- 
latory authorities  around  the  world  to  recognize  the  educational 
and  professional  qualifications  of  service  providers  Irom  other 
nations. 

The  U.S.  government  and  industry  representatives,  in  cooper- 
ation with  Canada  and  Mexico,  have  begun  to  de\elop  a  new  sys- 
tem to  classify  services,  that  is  known  as  the  North  .American 
Industry  Classification  System  (NAICS).  The  revised  classifica- 
tions will  recognize  new  services  and  industries  that  have 
emerged  since  the  Standard  Industrial  Classification  (SIC)  system 
was  devised  and  will  allow  the  collection  of  more  detailed  and 
accurate  data  on  Norti:  American  service  industries,  including 
professional  business  services.  For  more  detailed  infomiation.  see 
"Getting  the  Most  Out  o\' Outlook  2000." 

ACCOUNTING,  AUDITING,  AND 
BOOKKEEPING 


Domestic  Trends  and  Performance 

The  scope  of  services  offered  by  accounting  firms  is  expanding 
rapidly.  Advances  in  technology,  coupled  with  changes  in 
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TABLE  48-1:  Worldwide  Revenues  of  the  Top  Eight 
U.S.  Accounting  Firms  in  Fiscal  Year  1998 


Revenues, 
millions  of  dollars 

Percent  Change 
97-98 

Andersen  Worldwide 

13,900 

23 

PricewaterhouseCoopers 

15,312 

19.8 

Ernst  &  Young 

1  u,yuu 

Deloitte  &  Touche 

9,000 

21.6 

9,259 

15.5 

Grant  Thornton 

1,506 

7.3 

McGladrey  &  Pullen 

1,179 

11.2 

BDO  Seidman 

1,601 

10.4 

Total' 

62,657 

19.3 

Source:  Public  Accounting  Report,  February  1999,  Strafford  Publications, 
Inc.,  Atlanta,  GA.  (404)  881-1141. 


clients"  demands,  are  enabling  and  encouraging  increasing 
numbers  of  accounting  firms  to  offer  a  wide  array  of  services  in 
addition  to  traditional  accounting,  auditing,  attest,  bookkeep- 
ing, and  tax  services. 

The  Big  Five  accounting  firms  (Andersen  Worldwide,  Price- 
waterhouseCoopers, Ernst  &  Young.  Deloitte  &  Touche,  and 
KPMG)  dominated  the  global  market  in  1998  with  combined 
global  revenue  exceeding  $5S  billion,  well  over  half  the  indus- 
try's total  revenue.  In  terms  of  revenue  growth,  1998  was  a 
record-breaking  year  for  the  Big  Five,  attributable  primarily  to 
the  boom  in  consulting  services.  Andersen  Worldwide  led  the 
pack  with  net  revenues  of  $13.9  billion,  a  23  percent  increase 
over  1997  (see  Table  48-1 ).  On  average,  fees  from  management 
consulting  services  accounted  for  nearly  half  of  ail  the  revenue 
earned  by  the  top  eight  accounting  llrms  in  fiscal  year  (FY) 
1998,  suipassing  the  revenue  generated  by  accounting,  auditing, 
attest,  and  tax  services  combined.  The  July  1 998  merger  of  Price 
Waterhouse  and  Coopers  &  Lybrand  to  form  Pricewaterhouse- 
Coopers created  the  largest  accounting  network  in  the  world, 
whose  FY  1998  net  global  revenue  exceeded  $1.5.3  billion. 

All  the  Big  Five  funis  reported  double-digit  growth  rates  in 
1998.  However,  some  of  the  most  spectacular  growth  was 
achieved  by  firms  outside  the  top  10.  some  of  which  registered 
increases  of  nearly  60  percent  over  1997  revenues.  Ninety  of 
the  top  100  firms  had  revenue  increases,  and  58  of  them 
achieved  double-digit  gains. 

Accounting  firms  and  certified  public  accountants  (CPAs) 
nationwide  have  begun  offering  a  wide  array  of  services  in 
addition  to  traditional  accounting,  auditing,  and  bookkeeping 


services.  This  trend  is  partially  a  response  to  clients"  demand 
for  "one-stop  shopping""  for  all  their  professional  services 
needs.  Another  cause  is  the  relatively  flat  growth  in  demand  for 
traditional  accounting  and  auditing  services  over  the  past  10 
years  and  the  desire  of  CPAs  to  develop  more  value-added  ser- 
vices. The  addition  of  management  consulting,  legal,  and  other 
professional  services  to  the  practice  mix  of  large  national 
accounting  networks  is  transforming  the  industry  and  has 
engendered  the  new  category  of  MDPs. 

Many  firms  are  beginning  to  offer  technology  consulting 
because  of  growing  client  demand  for  Internet  and  electronic 
commerce  services.  Accoimtinii  Today' ^  1999  survey  of  CPA 
clients  indicates  that  keeping  up  with  technology  is  the  strategic 
issue  of  greatest  concern  to  clients,  followed  by  recruiting  and 
retaining  staff,  competing  with  larger  companies,  planning  for 
executive  succession,  and  maximizing  productivity. 

CPA  firms  will  continue  to  develop  their  capabilities  and/or 
alliances  to  meet  clients'  demands.  Some  other  areas  of  expan- 
sion among  accounting  firms  are  administrative  services,  finan- 
cial and  investment  planning  services,  general  management 
services,  government  administration,  human  resources,  inter- 
national operations,  information  technology  and  computer 
systems  consulting,  litigation  support,  manufacturing  adminis- 
tration, marketing,  and  research  and  development. 

A  trend  toward  consolidation  is  under  way  in  the  accounting 
industry.  Many  small  and  medium-size  independent  firms  are 
merging  or  forming  alliances  with  large  service  companies  such 
as  American  Express  Company,  H&R  Block  Incorporated,  and 
Century  Business  Services.  Consolidation  is  causing  a  decline 
in  the  number  of  independent  accounting  firms  that  offer  only 
tax  and  accounting  services.  The  New  York  State  Society  of 
CPAs  estimates  that  there  is  a  strong  possibility  that  up  to  50  of 
the  largest  accounting  firms  in  the  United  States  will  dissolve  or 
merge  with  other  entities  by  the  end  of  the  year  2000.  The 
incredibly  large  increase  in  revenue  among  the  top  100  account- 
ing firms  between  1997  and  1998  may  be  partially  attributable 
to  this  trend  toward  consolidation. 

Several  factors  are  fueling  the  drive  toward  consolidation. 
Consolidators  want  access  to  the  large  volume  of  business  cur- 
rently being  done  by  independent  CPAs.  The  trust  that  small 
businesses  and  individuals  have  in  their  CPAs  is  considered 
very  valuable,  and  consolidators  want  to  maximize  its  potential 
in  expanding  their  own  businesses. 

From  CPA  firms"  perspective,  to  compete  effectively  in 
today's  market  requires  high  levels  of  expertise  in  a  growing 


TABLE  48-2:    U.S.  Accounting.  Auditing,  and  Bookkeeping  Services  (SIC  8721)  Trends  and  Forecasts 

(millions  of  dollars,  except  as  noted) 


1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999' 

2000' 

2004' 

Receipts 

Employment  (thousands) 

37,191 
513 

39,807 
508 

42,633 
519 

48,769 
546 

54,401 
566 

58,855 
596 

65,414 
632 

73,264 
670 

82,056 
703 

115,829 
855 

'  Estimate.  |i 

'  Forecast.  f  ' 

Source:  U.S.  Department  of  Commerce:  International  Trade  Administration  (ITA),  Bureau  of  Census;  U.S.  Department  of  Labor:  Bureau  of  Labor  Statistics.  Esti-  |  ?  > 
mates  and  forecasts  by  ITA. 
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array  of  services,  plus  strict  quality  control  capabilities.  I'his  is 
increasingly  difficult  for  smaller  independent  funis  to  achieve. 
To  add  new  services  to  their  offerings,  fu  nis  must  hire  experts 
in  new  fields,  outsource  for  those  services,  join  strategic 
alliances  to  enable  them  to  meet  clients'  demands,  or  merge 
with  large  firms  that  have  more  resources.  The  need  tor  capital 
will  continue  to  increase  as  firms  attempt  to  expand  their  ser- 
vice offerings,  and  merging  with  larger  firms  is  olten  the  best 
way  to  acquire  the  necessary  capital.  Frequently  the  home 
office  of  the  consolidation  partner  will  provide  firms  with  cen- 
tralized advertising  and  marketing  materials.  As  consolidations 
continue,  brand  name  recognition  is  likely  to  benefit  firms 
acquired  by  "big-name"  consolidators.  and  this  may  make  it 

(;  more  difficult  for  independent  CPA  firms  to  compete. 

The  U.S.  Securities  and  Exchange  Commission  (SEC)  is 
investigating  consolidation  activities  to  determine  whether  they 
could  result  in  violations  of  the  rules  that  guarantee  the  indepen- 
dence of  accountants  and  auditors.  One  concern  is  that  account- 
ing firms  that,  as  part  of  their  financial  .services  practice 
recommend  to  clients  the  investment  products  of  tlieii  new  part- 
ners could  develop  a  bias  in  audits  done  on  those  public  compa- 
nies. Under  current  rules,  auditors  are  not  allowed  to  accept 
commissions  for  recommending  investment  products  or  services 
to  their  audit  clients.  Thus,  the  temis  of  consolidation  deals  are 
important:  Partners  in  accounting  firms  that  are  purchased  by 

j  large  financial  services  companies  become  employees  of  a  large 
company,  but  they  also  may  choose  to  retain  ownership  in  the 
firm  that  does  audits.  This  type  of  arrangement  could  create  a 
conflict. 

Growing  demand  for  diverse  services  is  leading  traditional 
accounting  firms  down  new  paths.  Many  firms  are  expanding 
their  business  by  developing  specialties  to  respond  to  specific 
clients"  needs  and  developing  their  personnel,  operations,  and 
software  accordirrgly.  Some  examples  of  industry  specialization 
areas  are  construction,  real  estate,  auto  dealerships,  hotels,  non- 
profit organizations,  and  international  busines.ses.  CPAs  are 
increasingly  finding  that  specialization  is  the  key  to  remaining 
competitive,  since  knowledge  of  a  particular  industry  is  an 
important  criterion  for  clients  in  selecting  a  service  provider. 

CPAs  are  now  expected  to  know  more  about  many  different 
subjects  than  they  did  in  the  past.  This  trend  has  forced  many 
accountants  to  make  decisions  about  whether  they  will  become 
L'cneralists  or  specialists  and  in  which  areas  they  will  specialize. 

There  is  a  growing  trend  for  smaller,  independent  accounting 
firms  to  create  strategic  alliances  with  other  firms  with  comple- 
mentary areas  of  expertise.  Formal  and  informal  networks  ol 
alliances  may  come  about  in  a  number  of  ways.  A  CPA  firm  may 
.  seek  out  a  specialist  to  fulfill  a  specific  client's  need,  and  the  spe- 
cialist will  bill  the  client  directly.  Alternatively,  the  firm  may  hire 
a  consultant  on  a  short-term  basis  to  assist  with  some  part  ot  the 
ongoing  work  being  done  for  a  client.  Another  possibility  is  that 
the  CPA  may  go  to  the  alliance  in  search  of  expertise  on  a  par- 
ticular client  issue,  pay  for  the  service  directly,  and  pass  the 
expertise  on  to  the  client.  In  any  case,  strategic  alliances  benefit 
all  concerned  and  are  an  effective  means  for  small  firms  to  retain 
their  clients,  small-firm  character,  and  independence. 


Many  accounting  funis  are  responding  to  the  growing 
demand  among  corporate  clients  for  business  process  outsourc- 
ing. A  recent  survey  conducted  by  PricewaterhouseCoopcrs 
indicated  that  more  than  hall  of  Fortune  companies  had 
outsourced  at  least  one  business  function,  such  as  accountiny. 
treasury,  tax  compliance,  and  other  "back  office"  functions,  to 
professional  service  providers.  Among  the  benefits  of  outsourc- 
ing are  that  it  trees  corporate  management  to  locus  on  develop- 
ing new  business,  which  improves  shareholder  value,  reduces 
costs,  and  increases  elficieiicy.  This  high-growth  area  has  led  lo 
lucrative  opportunities  lor  accounting  and  professional  services 
firms,  including  some  ol  the  Big  Five.  The  energy,  financial  ser- 
vices, technology,  entertainment,  media,  communications,  and 
consumer  and  industrial  products  industries  are  leaders  in  the 
trend  toward  outsourcing  business  services. 

Perhaps  more  than  any  other  invention  of  the  twentieth  cen- 
tury, computers  have  changed  the  way  companies  do  business. 
They  allow  professionals  to  accomplish  more  in  a  given  time 
frame  and  do  things  more  creatively  than  before.  Instantaneous 
access  to  virtually  limitless  information,  combined  with  com- 
munication advances,  has  transformed  the  accounting  industry 
and  the  entire  economy. 

CPAs  are  rapidly  adopting  new  technologies  to  help  them 
compete  in  the  global  marketplace  and  provide  expanded  ser- 
vices to  meet  their  clients"  ever-growing  demands.  Many  firms 
are  developing  plans  to  maximize  the  value  of  their  technology 
purchases  and  ensure  their  positive  impact  on  productivity,  effi- 
ciency, and  profitability.  E-mail,  voice  mail,  laptops,  remote 
access.  Internet,  cellular  phones,  scanners,  and  sofivvare 
choices  all  affect  a  firm"s  ability  to  deliver  services  to  its  clients, 
and  the  options  are  increasing  at  a  dizzying  pace.  A  recent  study 
estimated  the  annual  cost  to  own  a  computer  for  a  typical  com- 
pany at  $1  ().()()()  per  employee  and  perhaps  even  more  for 
accounting  firms,  which  use  more  mission-critical  software 
applications  than  do  most  other  busines.ses.  With  such  a  large 
investment,  it  is  not  surprising  that  many  accounting  firms  are 
opting  to  outsource  their  technology  planning  to  experts  in  the 
field. 

Software  for  the  accounting  industry  has  developed  rapidly 
in  recent  vears  and  ct)ntinues  lo  improve  as  more  companies 
attempt  to  write  better  programs  that  are  easier  to  learn  and  use. 
Financial  and  estate  planning  programs  for  CPAs  are  abundant, 
as  are  reviews  of  the  strengths  and  weaknesses  of  the  many  pro- 
grams available.  Critical  questions  for  accounting  firms  to 
answer  before  purchasing  software  are  as  follows:  What  client 
needs  will  be  served  '  How  much  llrne  will  be  required  to  train 
staff  in  the  use  of  the  sofiwarc'.'  What  return  can  be  expected 
from  employing  the  new  programs.' 

Tax  software  has  become  extremely  popular  with  CPAs  and 
taxpayers.  Nearly  every  tax  preparer  in  the  country  now  uses  a 
personal  computer  to  prepare  client  returns,  according  to  the 
National  Association  of  Computerized  Tax  Processors.  The 
Internal  Revenue  Service  (IRS)  states  that  more  than  21  percent 
of  U.S.  tax  returns  were  filed  electronically  in  1998,  and  the 
IRS  wants  at  least  80  percent  of  returns  to  be  filed  electronically 
by  the  year  2007. 
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Praclicc  management  software  is  beeoming  essential  to  help 
with  tasks  such  as  tiinekeeping,  time  and  billing,  project  track- 
ing, accounting  systems,  and  client  write-up.  Another  popular 
software  option  is  the  personal  information  manager  to  keep 
track  of  client  data,  appointment  schedules,  and  the  like. 

The  Internet  also  has  changed  the  way  many  CPAs  do  busi- 
ness, it  has  enabled  firms  to  access  more  data  more  quickly  than 
ever  before  and  inexpensively  market  their  services  to  a  wide 
audience  on  the  Web.  It  enables  them  to  offer  convenient  train- 
ing and  development  opportunities  for  staff  at  much  lower  cost 
than  traditional  training  venues,  and  it  allows  them  to  efficiently 
and  inexpensively  communicate  and  share  information  with 
clients  and  affiliate  oftlces.  In  short,  it  has  allowed  CPAs  to  pro- 
vide more  services  more  quickly  than  in  the  past  and  hence  has 
created  new  profit  opportunities. 

Many  CPA  firms  now  have  Web  sites.  In  a  recent  survey  of 
CPAs  who  use  the  Web,  the  most  popular  reasons  cited  for  cre- 
ating home  pages  were  to  help  firms  keep  up  with  technology, 
improve  services  to  clients,  and  maintain  a  tlrm's  reputation  as 
an  information  expert.  Other  uses  of  Web  sites  are  to  recruit 
new  employees  and  reduce  postage  and  printing  costs. 

In  1W8,  the  American  Institute  of  CPAs  (AICPA)  and  the 
Canadian  Institute  of  Chartered  Accountants  developed  the 
CPA  WebTrust  program  to  meet  the  needs  of  the  expanding  on- 
line marketplace.  Its  purpose  is  to  develop  customer  confidence 
and  trust  in  buying  on-line.  Studies  have  shown  that  most  peo- 
ple avoid  purchasing  on-line  because  of  fears  regarding  the 
security  of  their  credit  cards  and  perstinal  financial  information 
on  the  Internet.  According  to  the  AICPA,  CPAs  are  uniquely 
qualified  to  provide  independent  assurance  to  consumers  who 
want  to  do  business  on-line. 

Electronic  commerce  businesses  that  apply  to  participate 
in  the  CPA  WebTrust  program  are  examined  by  a  licensed 
CPA  in  the  following  areas:  on-line  business  practices  and 
disclosures,  such  as  the  way  in  which  orders  are  taken  and  ful- 
filled, how  back  orders  are  processed,  and  so  on;  transaction 
integrity,  including  the  ability  of  an  on-line  business  to  deliver 
what  was  ordered  at  the  agreed-on  price  and  time  frame;  and 
information  protection  and  privacy,  or  the  ability  of  the  com- 
pany to  ensure  that  personal  information  will  be  transmitted 
securely  and  confidential  information  will  be  kept  private.  A 
consumer  complaint  resolution  mechanism  is  built  into  the 
assurance  service. 

Once  it  is  approved  by  a  CPA,  the  on-line  company  is  issued 
a  CPA  WebTrust  seal  to  display  on  its  Web  site.  Consumers  vis- 
iting the  site  can  click  on  the  seal  and  access  the  CPA's  report  of 
the  results  of  the  examination  of  the  on-line  business,  the  CPA 
WebTrust  principles  and  criteria,  and  links  to  other  sites  that 
have  been  granted  the  seal. 

Approximately  20  companies  currently  participate  in  the 
program,  including  E-Trade,  a  Web  site  for  on-line  investors; 
Bell  Canada,  the  largest  Canadian  telecommunications  com- 
pany; and  Competitor  Communications,  Inc..  the  E-commerce 
site  of  Toronto  Blue  Jays  pitcher  Roger  Clemens.  The  service  is 
now  available  to  on-line  businesses  through  licensed  accoun- 


tants in  the  United  States,  Canada,  Puerto  Rico,  the  United 
Kingdom,  and  Ireland. 

international  Activities 

The  WTO  Council  for  Trade  in  Services  established  a  Working 
Party  on  Professional  Services  (WPPS)  in  the  early  1990s 
whose  mandate  is  to  examine  worldwide  domestic  regulation 
issues  that  may  affect  international  trade  in  professional  ser- 
vices and  make  recommendations  for  improvements.  So  far. 
WPPS  has  focused  on  the  accountancy  sector. 

One  of  the  concrete  achievements  of  the  WPPS  was  to  create 
guidelines  that  regulators  could  use  to  determine  cross-border 
recognition  of  qualifications  in  the  accountancy  sector.  The 
guidelines  should  make  it  easier  for  national  governments  and 
regulators  to  negotiate  agreements  with  other  countries  on  the 
mutual  recognition  of  professional  qualifications. 

The  WPPS  also  has  developed  a  set  of  disciplines  on  domes- 
tic regulation  in  accountancy  that  applies  to  all  WTO  member 
countries  that  made  commitments  related  to  accounting  during 
the  previous  round  of  services  trade  negotiations,  which  ended 
in  1994.  The  disciplines  are  intended  to  facilitate  trade  in 
accounting  services  by  ensuring  that  regulations  related  to  pro- 
fessit)iial  licensing  requirements  and  procedures,  technical 
standards,  and  qualification  requirements  and  procedures  in 
WTO  member  countries  do  not  constitute  unnecessary  barriers 
to  trade. 

Differences  in  national  accounting  rules  have  been  the  focus 
of  worldwide  attentitin  for  several  years,  and  pressure  is  grow- 
ing around  the  globe  to  formulate  a  harmiMii/ed  set  of  interna- 
tional accounting  rules  that  corporations  anywhere  could  use 
to  list  on  any  stock  market  in  any  country.  Considerable 
progress  was  made  on  this  issue  in  1999.  The  United 
Kingdom-based  International  Accounting  Standards  Commit- 
tee (lASC)  has  nearly  completed  its  work  on  a  core  set  of 
accounting  standards,  which  are  now  under  review  by  the  Inter- 
national Organisation  of  Securities  Commissions  (IOSCO)  and 
securities  regulatory  bodies  around  the  world,  including  the 
SEC.  The  review  will  determine  whether  regulators  will  allow 
foreign  companies  to  use  the  common  set  of  international  l  ules 
on  their  home  country  stock  markets. 

Proponents  believe  that  uniform  accounting  standards  can 
reduce  the  costs  associated  with  preparing  financial  statements, 
make  it  easier  to  compare  financial  information  about  compa- 
nies in  different  countries,  and  generally  create  a  smoother  flow 
of  capital  around  the  world.  They  also  could  accelerate  global 
mergers,  since  companies  would  not  have  to  spend  time  and 
resources  converting  their  books  to  satisfy  the  rules  of  other ' 
nations  before  mergers  could  be  completed.  ■ 

The  SEC  and  the  Financial  Accounting  Standards  Board 
(FASB)  have  reservations  about  the  proposed  core  .set  of  inter- 
national accounting  rules.  Their  view  is  that  the  propo.sed  stan- ' 
dards  are  not  of  the  .same  high  quality  as  the  U.S.  Generally' 
Accepted  Accounting  Principles  (GAAP)  and  do  not  require  the 
same  level  of  detail  in  financial  reporting  as  do  current  U.S.  { 
rules  and  therefore  would  be  subject  to  wider  interpretation;  ! 
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I     TABLE  48-3:    Balance  of  Trade  in  Accounting, 
Auditing,  and  Bookkeeping  Services 

(millions  of  dollars) 


1993 

1994 

1995 

1996 

1997 

1998 

U.S.  exports 

164 

132 

181 

222 

331 

344 

D.S.  imports 

103 

130 

170 

218 

280 

329 

Balance 

61 

2 

11 

4 

51 

15 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis. 


that  could  mean  that  ihey  would  not  adequately  protect 
investors.  The  SEC  is  conducting  a  careful  technical  review  and 
soliciting  public  comment  on  the  lASC  standards. 

Another  important  area  of  consideration  is  the  type  of  orga- 
nization that  ultimately  will  oversee  international  accountancy 
standards  issues  in  the  future.  The  lASC  is  a  likely  candidate, 
but  many  changes  would  have  to  take  place  before  the  United 
States  and  other  nations  would  give  the  lASC  the  authority  to 
set  global  standards.  Intense  debate  is  under  way  on  the  subject, 
and  models  for  the  future  structure  and  role  of  lASC  are  being 
discussed.  It  will  be  diftlcult  to  achieve  the  delicate  balance  of 
power  required  to  satisfy  the  many  organizations  that  have  an 
important  stake  in  any  future  global  standard  setting  and 
enforcement  activity. 

The  balance  of  trade  in  accounting,  auditing,  and  bookkeep- 
ing services  is  shown  in  Table  48-3. 

Karen  Holderman,  U.S.  Department  of  Commerce,  Office  of 
Service  Industries,  (202)  482-0345,  September  1999. 


ADVERTISING 


The  U.S.  advertising  industry  consists  of  advertisers,  the 
media,  and  advertising  agencies.  Advertisers  are  manufac- 
turers of  consumer  products  and  service  providers;  media 
services  include  broadcast  television,  cable  television,  mag- 
azines, newspapers,  and  radio;  and  advertising  agencies 
create  advertising  campaigns  and  place  advertisements  in 
the  media. 

In  1998,  7  of  the  top  10  advertising  agencies  in  the  world  in 
terms  of  gross  income  were  in  the  United  States  (see  Table 
48-4).  The  U.S.  advertising  industry  accounts  for  almost  50  per- 
cent of  all  advertising  expenditures  worldwide.  Total  spending 
by  national  advertisers  in  the  United  States  is  approximately 
$120  billion,  compared  with  the  second  largest  market,  Japan, 
with  about  $36  billion,  and  the  third  largest,  the  United  King- 
dom, with  about  $21  billion. 

Advertisers  will  continue  to  make  significant  changes  in  the 
way  they  do  business  during  the  next  few  years.  Recent  and 
pending  court  decisions  and  proposed  government  regulations 
will  affect  what  products  can  be  advertised  (e.g.,  advertising 
restrictions  on  tobacco  products  and  sweepstakes  offers)  and 
could  restrict  how  marketers  obtain  personal  infomiation. 


Although  there  will  be  significanl  Imiits  on  tobacco  marketing 
and  advertising,  advertisers  will  gain  revenues  from  antismok- 
ing  products  and  campaigns.  Discussions  on  privacy  matters  in 
bilateral  and  mullilateral  governmenlal  settings  could  result  iii 
limits  on  information  flow  from  one  national  market  to  anothiT 
if  government  authorities  determine  that  proper  control  over 
personal  data  is  not  being  exercised.  Advertising  opportunities 
should  increase  in  the  year  2000,  driven  by  several  factors:  the 
year  2000  political  elections,  the  Olympics,  and  the  continued 
advertising  of  "millennium"  activities  until  2001. 

Domestic  Trends  and  Performance 

U.S.  advertising  expenditures  continued  to  be  strong  through- 
out 1998,  outpacing  the  economy  for  the  tilth  consecutive  year. 
Industry  analysts  predict  that  expenditures  by  all  advertisers  in 
1999  will  be  about  $212  billion,  a  gain  of  almost  6  percent  over 
1998.  According  {o  Ad\'ertisin}>  Age,  General  Motors  Corpora- 
tion was  the  top  U.S.  advertiser,  spending  about  over  $2  billion, 
followed  by  Proctor  &  Gamble  with  almost  $2  billion.  Daimler- 
Chrysler,  Philip  Morris,  and  Ford  Motor  Company  rounded  out 
the  top  five  spenders  in  1998  for  advertising  expenditures.  The 
top  advertising  categories  are  automotive,  retail,  telecommuni- 
cations, food,  and  restaurants. 

In  response  to  a  class  action  suit  filed  in  almost  every  state 
against  two  major  sweepstakes  companies.  Congress  passed  a 
sweepstakes  bill  in  1999  that  will  restrict  certain  advertising 
promotions.  The  lawsuits  allege  that  sweepstakes  companies 
use  fraudulent  marketing  practices.  This  bill  could  have  large 
repercussions,  since  publishing  companies  generally  rely  on 
sweepstakes  mailings  to  generate  about  one-third  of  their  total 
subscriptions.  Some  titles  get  as  much  as  50  percent  of  their 
business  from  sweepstakes.  The  bill  becomes  law  April  13, 
2000,  and  requires  companies  to  state  that  no  purchase  is  nec- 
essary to  enter  and  to  offer  toll-free  numbers  for  individuals  to 
call  to  be  removed  from  sweepstakes  lists. 

Total  U.S.  advertising  media  spending  grew  6.9  percent  to 
$16.3  billion  in  1998.  Television  advertising  spending  is 
expected  to  get  an  added  boost  from  a  U.S.  Federal  Communi- 

TABLE  48-4:    Worldwide  Gross  Income  of  the  Top 
10  Advertising  Firms  in  Fiscal  Year  1998 

(millions  of  dollars;  percent) 


Percent  Change 


Firm 

Income 

97-98 

Omnicom  Group  (New  York) 

4,812 

12 

Interpublic  Group  of  Companies  (New  York) 

4,305 

13 

WPP  Group  (London) 

4,157 

15 

Dentsu  (Tokyo) 

1,786 

-10 

Young  &  Rubicam  (New  York) 

1,660 

11 

Havas  Advertising  (Paris) 

1,298 

10 

True  North  Communications  (Chicago) 

1,242 

3 

Grey  Advertising  (New  York) 

1,240 

9 

Leo  Burnett  (Chicago) 

950 

8 

Publicis  (New  York) 

930 

29 

Total/Average 

22,380 

10 

Source:  Advertising  Age,  1999. 
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cation  Commission's  action  that  will  permit  a  company  to  own 
more  than  one  television  station  in  a  local  market.  One  of  the 
new  media  approaches  some  of  the  major  marketers  use  in 
scheduling  television  advertising  is  recency  planning.  Rather 
than  continuous  scheduling  and  focusing  on  the  frequency  of 
advertisements,  recency  planning  focuses  on  the  timing  of 
advertisements  and  influences  consumers  in  regard  to  the 
brands  being  purchased. 

One  recent  focus  of  television  advertising  is  prescription 
drugs.  Prescription  drug  marketers  have  significantly  increased 
their  television  advertising  spending  since  1994  as  a  result  of 
the  loosened  U.S.  Food  and  Drug  Administration  guidelines  on 
product-specific  commercials.  In  1998,  prescription  drug  mar- 
keters spent  about  $664  million  on  television  ads.  compared 
with  $310  million  in  1997  and  $36  million  in  1994. 

Spot  television  advertising  grew  6.6  percent  to  $15.5  billion 
in  1998.  Prices  in  television's  spot  market  for  1999  are  expected 
to  rise  about  5  percent  over  the  1998  level,  with  large  increases 
from  automobile  marketers. 

Syndication  television  may  double  or  triple  its  total  advertising 
dollars  with  an  increase  of  $200  million  to  $300  million  to  reach 
$2.3  billion  in  1999-2000.  However,  some  purchasers  believe 
that  prices  for  some  of  the  top  shows  are  too  high.  The  lop  adver- 
tiser on  syndicated  television  for  1998  was  Proctor  &  Gamble, 
followed  by  MCI  WorldCom  and  General  Motors  Coiporation. 

National  cable  television  advertising  continues  to  surge,  up 
15.4  percent  to  $6.6  billion  in  1998,  and  analysts  predicted  that 
expenditures  in  this  sector  would  be  approximately  $8.6  billion 
in  1999.  a  gain  of  $2  billion  from  1998.  U.S.  household  deliv- 
ery of  basic  cable  reached  2.7  million  homes  in  1999,  an 
increase  of  12.8  percent  from  1998.  A  new  study  shows  that 
viewers  who  watch  cable  television  programming  pay  more 
attention  to  commercials  than  do  viewers  who  watch  broadcast 
television  programming.  Top  cable  adverti.sement  categories 
include  long-distance  telephone  service,  national  restaurants, 
and  motion  pictures. 

Advertising  on  spot  cable  television  totaled  an  estimated 
$280  million  in  1998.  This  is  expected  to  increase  through  the 
use  of  advanced  technology,  which  should  reduce  purchaser's 
buying  steps  and  increa.se  electronic  data  interchange.  In 
August  1999,  this  industry  began  posting  availabilities  on  the 
internet,  creating  the  first  end-to-end  electronic  sales  tool  for 
buying  local  cable  spots.  As  a  result,  agencies  will  be  able  to 
process  local  cable  television  programming  electronically,  from 
perusing  what  is  available  on  the  Internet  to  receiving  affidavits 
and  invoices  by  electronic  transmission. 

U.S.  advertising  spending  for  magazines  was  up  8.5  percent 
to  $13.7  billion  in  1998.  but  the  first  half  of  1999  was  difficult 
for  8  of  the  10  largest-circulation  magazines,  with  total  circula- 
tion being  flat  or  down.  There  is  no  clear  evidence  that  wide- 
spread sub.scription  losses  were  due  to  depressed  response  rates 
to  direct-mail  packages  ami  sweepstakes  offers.  For  the  moment, 
these  magazines  have  been  able  to  offset  lower  subscription 
rates  because  paper  prices  are  favorable  and  advertising  has  con- 
tinued to  be  strong,  but  many  magazines  may  be  forced  to 
reduce  their  rate  bases.  Another  result  of  the  decline  in  circula- 


tion may  be  the  Ford  Motor  Company's  decision  to  drop  several 
magazine  publishing  houses  from  its  list  of  media  buys.  Maga- 
zine companies  are  concerned  that  print  will  suffer  as  each  of  the 
top  50  advertisers  begins  to  spend  more  money  on  the  Internet, 
and  they  are  looking  for  ways  to  adapt  to  the  new  medium. 

According  to  the  Newspaper  Association  of  America,  news- 
paper advertising  expenditures  totaled  almost  $44  billion  in 
1998.  an  increase  of  6.3  percent  over  1997.  National  advertising 
expenditures  reached  $5.7  billion,  retail  ads  $20.3  billion,  and 
classified  ads  $17.8  billion.  Nationally,  more  than  56  million 
newspapers  are  sold  daily  and  60  million  are  sold  on  Sunday. 
However,  daily  newspaper  circulation  fell  about  0.5  percent, 
according  to  the  latest  Audit  Bureau  of  Circulation  report.  The 
top-ranked  daily  newspaper,  the  Wall  Street  Joiinuil.  was  down 
1 .5  percent  to  about  1 .79  million  subscribers,  while  the  second- 
ranked  newspaper,  USA  Todax.  was  up  1.4  percent  to  1.73  mil- 
lion subscribers.  Circulation  managers  are  concerned  about 
stagnant  circulation  and  readership  and  are  looking  for  solu- 
tions. Advertisers  consider  newspapers  the  most  commonly 
used  source  by  consumers  for  purchasing  groceries,  cars,  and 
homes;  they  also  view  most  newspapers  as  regional. 

The  newspaper  is  the  top  source  for  recruitment  advertise- 
ments and  the  primary  advertising  source  for  new  and  used  vehi- 
cles. According  to  the  Newspaper  Association  of  America, 
o\erall  print  classified  revenue  increased  to  a  record  $17.8  bil- 
lion in  1998,  up  almost  7  percent  from  1997.  By  comparison,  on- 
line newspaper  classifieds  generated  about  $92  million  in 
revenue  in  1998.  Newspaper  sites  offer  a  ready-made  local  audi- 
ence, a  trusted  brand  name,  and  a  variety  of  classified  advertis- 
ing resources.  They  also  ofler  on-line  auctions  similar  to  eBay,  a 
leading  Internet  site  for  on-line  auctions.  Both  on-line  classified 
revenue  and  on-line  auction  market  sizes  are  expected  to  grow  in 
the  next  few  years.  Jupiter  Communications  predicts  that  total 
on-line  classified  advertising  will  expand  to  almost  $2  billion  in 
2002  from  about  $500  million  in  1999. 

Outdoor  advertising  revenues  were  up  7.5  percent  to  $503.5 
million  in  the  first  quarter  in  1999  compared  with  the  same 
period  in  1998.  New  companies  from  the  Internet  sector  and 
public  utility  area  have  begun  purchasing  advertisements,  while 
some  investment  companies  have  returned  to  purchasing  out- 
door ads.  Times  Square  in  New  York  has  become  a  center  for 
outdoor  media.  Several  new  technologies  have  made  it  easier 
for  advertisers  to  run  very  good  creative  images  while  main- 
taining a  consistent  brand  image. 

Vinyl  and  vinyl  mesh  technologies  enable  advertisers  to  cre- 
ate large  images  for  placement  on  billboards  and  bu.ses  (the 
vinyl  covering  bus  windows  is  semitransparent).  Mapping  tech- 
nologies allow  marketers  to  pinpoint  the  particular  neighbor- 
hood or  city  district  where  sales  occur  so  that  they  can  focus 
future  campaigns  on  those  buyers.  Geodemographic  technology 
allows  marketers  to  determine  the  specific  features  of  an  audi- 
ence (age.  buying  patterns,  gender)  on  a  street-level  or 
dwelling-by-dwelling  basis. 

Advertising  on  the  Internet  has  tremendous  potential  but  is  still 
in  the  embryonic  phase.  Although  the  Internet  has  experienced 
unprecedented  growth  in  the  number  of  users  and  hours  t)f  usage. 
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marketers  are  evaluating  the  ettecliveness  of  markeliiig  expendi- 
liires  and  looking  for  additional  improvements  in  technology 
before  they  increase  their  advertising  expenditures.  Worldwide 
expenditures  for  on-line  marketing  reached  $6.2  billion  in  1998, 
up  XI  percent  from  $.^.4  billion  in  1997.  Forecasters  predict  that 
expenditures  will  surpass  $.^()  billion  in  2002.  Currently,  only  I  lo 
percent  of  U.S.  marketing  expenditures  are  directed  to  the  inter- 
net. Most  ol'the  largest  advertising  and  marketing  spenders  allo- 
cate less  than  0.5  percent  of  expenditures  for  on-line  spending, 
while  leading  technology  companies  spend  considerably  more. 
The  top  advertisers  on  the  Web  are  TrustE,  Microsoft  ("orp, 
Ama/on.com.  Cdnow,  Yahoo!  and  AmericaOnline. 

Internet  advertising  expenditures  should  follow  patterns 
similar  lo  those  seen  in  the  beginnings  of  broadcast  and  cable 
television  advertising,  which  began  slowly,  increased  overtime, 
and  in  the  case  of  national  advertising  eveniuallv  commanded 
very  high  prices.  Besides  being  a  mass  medium,  however,  the 
Internet  offers  advertisers  the  opportunity  to  target  individual 
consumers"  interests.  The  Internet  also  allows  advertisers  to 
fine-tune  their  campaigns  to  focus  on  which  site  or  interstitial 
(an  advertisement  that  Hashes  pages  for  several  seconds  before 
a  selected  site  fully  loads)  produces  the  most  revenue.  A  shift  is 
taking  place  in  many  business  organizations,  making  the  mar- 
keting department  responsible  for  the  Web  site,  which  used  to 
he  the  responsibility  ol'the  information  technology  department. 
Another  factor  marketers  are  considering  in  regard  lo  the  Inter- 
net is  customers"  demographic  characteristics.  Generally,  on- 
line users  are  an  upscale  group  and  tend  to  be  big  spenders. 
Also,  on-line  households  tend  to  have  nn)re  children  than  the 
average  household.  This  generation  of  children,  the  biggest 
smce  the  baby  boom,  could  make  on-line  marketing  the 
medium  of  choice  for  many  years  to  come. 

Consumer  attention  will  continue  to  migrate  to  the  Internet  as 
performance  improves  through  increased  bandwidth,  speed,  and 
quality  of  access.  Digital  subscriber  line  and  cable  modems  are 
recent  improvements  in  network  infrastructure  that  address  those 
needs.  Some  companies  are  not  waiting.  They  are  luring  con- 
sumers to  the  Web  by  giving  them  computers  in  exchange  for 
personal  inlbrmation,  an  agreement  to  use  the  computer  for  a  set 
number  of  hours  per  month,  and  receipt  of  constant  advertise- 
ments on  their  screens.  Advertisers  also  are  developing  more 
powerful  methods  of  reaching  consumers.  Banner  advertise- 
ments, which  are  the  boxes  that  usually  appear  at  the  top  of  a  Web 
page,  accounted  for  the  majority  of  on-line  spending  in  199S, 
while  interstitials  are  increasing  in  use. 

The  internet  also  has  other  challenges  for  marketers  to 
resolve.  Current  measurement  systems  do  not  offer  precise 
gauges  of  Internet  traffic.  One  of  the  biggest  dilficulties  is  accu- 
rately measuring  the  on-line  behavior  of  people  at  work,  since 
the  workplace  is  an  essential  sector  of  Internet  traffic,  with 
more  users  visiting  more  pages  per  day  and  spending  more  time 
on-line  than  do  home  users. 

international  Activity 

More  and  more  multinational  marketers  are  consolidating 
power  over  global  advertising  decisions  at  corporate  headquar- 


ters and  consolidating  their  large  advertising  budgets  for  use  by 
only  a  lew  agencies  worldwide.  Many  marketers  are  opting  for 
one  or  two  networks.  While  more  advertising  decisions  are  con 
trolled  by  headquarters,  markelers  are  using  local  input  to  plan 
and  develop  product  launches  and  build  brand  awareness. 
Worldwide  advertising  expenditures  increased  approximately  5 
percent  in  1999  to  reach  about  %4^5  billion.  Advertising  expen- 
ditures are  generally  down  in  Asia,  i  hey  are  slightly  down  in 
Japan  and  significantly  down  in  Indonesia,  Malaysia,  and  the 
Philippines.  However,  they  are  up  signilkantly  in  China. 

U.S.  advertising  agencies  are  suflering  declines  internation- 
ally as  a  result  of  economic  recessions  and  lower  consumer 
spending  in  many  markets.  A  significant  drop  in  consumer 
demand  caused  major  decreases  in  advertising  rales  and  rev- 
enues in  Asia,  Brazil,  and  Russia.  Market  disruptions  in  Hong 
Kong,  Indonesia,  Malaysia,  the  Philippines,  South  Korea,  and 
Thailand  have  pushed  U.S. -based  multinationals  to  focus  on 
Europe  and  the  thriving  home  market.  The  key  market  for  U.S. 
marketers  has  been  Fuirope,  followed  bv  Latin  America  and 
then  Asia.  Many  multinationals  consider  China  the  most 
promising  emerging  market,  followed  by  Brazil.  Mexico,  east- 
erti  Europe,  and  India. 

Many  analysts  predict  that  economic  problems  will  continue 
for  another  year  in  some  Asian  markets,  although  some  of  those 
markets  may  have  started  to  show  signs  of  recovery  tor  adver- 
tisers. In  particular,  consumer  spending  and  advertising  are  on 
the  rebound  from  the  2-year  recession  in  South  Korea,  but  some 
foreign  firms  are  still  experiencing  difficulties  with  monopoly 
control  over  the  allocation  of  television  and  radio  advertising 
time.  Although  air  time  supply  exceeded  demand  during  the 
recent  economic  downturn,  foreign  firms  reported  thai  the 
government-aftlliated  Korean  Broailcast  Advertising  Corpora- 
tion was  demonstrating  considerable  versatility  in  offering  air 
time  in  lengths  other  than  the  Korean  standard  of  \  5  seconds  but 
that  the  pricing  for  the  nonstandard  time  lengths  was  tlnancially 
unattractive.  Also,  the  laws  and  regulations  on  advertising  cen- 
sorship procedures  are  nontransparent  and  add  considerable 
risk  and  costs  to  the  development  of  new  advertising  campaigns 
and  the  introduction  of  new  products  in  South  Korea.  Although 
China"s  advertising  expenditures  have  been  increasing,  there  is 
uncertainty  in  that  market  too.  NATO"s  accidental  bombing  of 
the  Chinese  embassy  in  Belgrade  caused  Beijing  to  shut  down 
cable  and  satellite  systems  that  pick  up  overseas  channels,  cre- 
ating tremendous  uncertainty  for  those  channels  and  their 
advertisers. 

On  a  positive  note,  Canada  vvill  open  its  magazine  market 
to  U.S.  publishers  of  split-run  editions  as  part  of  a  deal  b> 
U.S.  and  Canadian  officials  to  resoKe  a  long-running  trade 
dispute.  Non-Canadian  publishers  will  be  able  to  sell  up  to  18 
percent  of  advertising  space  to  Canadian  ad\  ertisers  in  "split- 
run""  editions,  which  reprint  existing  content  for  the  Canadian 
market  and  then  sell  advertising  space  to  local  companies.  The 
percentage  will  be  phased  in  over  years.  Magazines  inter- 
ested in  selling  more  Canadian  advertising  space  would  be 
required  to  carry  majority  Canadian  editorial  content.  Cana- 
dian advertisers  will  be  able  to  deduct  ?()  percent  of  their 
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TABLE  48-5:    Advertising  Services  (SIC  731)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


1993 

1994 

1995 

1996 

1997 

1998 

1999' 

2000^ 

2004^ 

Receipts 

Employment  (thousands) 

23,416 
223.7 

24,212 
222.5 

27,068 
232.9 

30,634 
242.8 

33,832 
254.5 

37,641 
268.2 

37,980 
283 

40,050 
299 

49,999 
373 

'  Estimate. 
'  Forecast. 

Source;  U.S.  Department  of  Commerce:  International  Trade  Administration  (ITA),  Bureau  of  Census;  U.S.  Department  erf  Labor:  Bureau  of  Labor  Statistics.  Esti- 
mates and  forecasts  by  ITA. 


advertising  costs  if  they  place  ads  in  foreign  magazines  with 
up  to  79  percent  non-Canadian  content,  or  they  will  be  able  to 
deduct  the  full  costs  of  advertising  in  foreign  magazines  with 
more  than  80  percent  non-Canadian  content.  Prior  to  this 
agreement,  there  was  no  such  deduction. 

The  Internet  offers  huge  global  marketing  opportunities.  In  a 
survey  by  the  Direct  Marketing  Association,  almost  half  the 
respondents  said  that  they  were  making  money  from  marketing 
on  the  Internet  and  received  many  inquiries  from  overseas. 
However.  U.S.  marketers  generally  have  been  slow  to  react  to 
overseas  markets,  in  part  because  the  American  market  is  so 
profitable,  with  more  Internet  users  in  the  United  States  than  in 
the  rest  of  the  world  combined.  Growth  of  E-coinmerce  over- 
seas has  been  stymied  by  high  tariffs  on  products,  government 
regulations,  poor  infrastructure  (quality  is  poor  and  transmis- 
sion rates  are  slow,  and  so  visual  content  has  to  be  slimmed 
down),  and  high  phone  costs.  Marketers  al^o  ha\e  to  contend 
with  numerous  differences  in  value  added  tax  rates,  pricing, 
culture,  currency  exchanges,  and  languages. 

Projections 

Spending  for  all  adveilising  in  the  United  States  was  expected 
to  reach  $212  billion  in  1999.  up  5.5  percent  over  1998.  U.S.  ad 
spending  has  increased  every  year  since  1980  except  for  1991. 
Advertising  agency  receipts  were  expected  to  grow  5.5  percent 
in  1999  to  $38  billion  (see  Table  48-5).  (Agency  receipts  are 
only  a  small  portion  of  total  advertising  spending.) 

Trade  in  U.S.  advertising  services,  which  includes  both 
cross-border  trade  and  affiliate  transactions,  should  continue  to 
reflect  a  deficit  in  this  service  sector  through  2002  (see  Table 
48-6).  Sales  by  foreign  advertising  affiliates  of  U.S.  firms 
should  continue  to  grow  steadily  and  are  likely  to  contribute  to 
U.S.  parent  finns"  advertising  revenue  growth.  Affiliate  tran.sac- 
tions  are  the  dominant  mode  of  trade,  since  firms  with  a  local 
presence  and  understanding  of  the  local  media  environment 


TABLE  48-6:  Balance  of  Trade  in  Advertising 
Services 

(millions  of  dollars) 


1993 

1994 

1995 

1996 

1997 

1998 

U.S.  exports 

338 

487 

425 

54? 

624 

575 

U.S.  imports 

646 

728 

833 

971 

859 

1,046 

Balance 

-308 

-241 

-408 

-428 

-235 

-471 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis. 


generally  develop  a  competitive  advantage  over  agencies  that 
primarily  export  advertising  services  from  home  offices.  In 
1997.  sales  by  U.S. -owned  advertising  affiliates  abroad  totaled 
more  than  $6.5  billion,  compared  with  $581  million  earned 
through  cross-border  exports  of  advertising  services.  The  top 
U.S.  markets  for  advertising  services  in  1997  were  Canada,  the 
United  Kingdoin,  Japan,  Germany,  and  Hong  Kong.  U.S. 
imports  of  advertising  services  were  highest  from  Japan,  the 
United  Kingdom,  Germany.  Canada,  and  France. 

Worldwide  forecasts  for  advertising  spending  for  1999 
showed  about  a  5  percent  increa.se  over  1998  to  $435  billion. 
Since  advertising  expenditures  tend  to  fluctuate  with  changes  in 
the  economic  climate,  the  financial  crises  in  Asia  and  Brazil 
will  continue  to  cause  some  decline  in  advertising  spending  in 
those  markets. 

The  year  2000  should  be  strong  for  the  advertising  industry 
as  it  reflects  continued  consumer  confidence  in  the  economy. 
The  categories  of  telecommunications,  health  care  and  medical, 
and  retailing  should  continue  to  lead  the  increases.  The  Internet 
will  continue  to  grow  in  use  as  a  medium  for  advertisers. 

Bruce  Harsh,  U.S.  Departinent  of  Commerce.  Office  of  Ser- 
vice Industries.  (202)  482-4582,  September  1999. 


LEGAL  SERVICES 


Domestic  Trends  and  Performance 

The  legal  services  industry  is  in  the  middle  of  a  boom,  riding 
the  strong  U.S.  econoiny  and  the  huge  demand  for  legal  ser- 
vices in  several  lucrative  practice  areas,  including  corporate 
deal  making,  financing  for  business  start-ups  in  emerging  tech- 
nologies, intellectual  property  practices,  and  litigation.  Rev- 
enue growth  in  the  legal  services  sector  has  increased 
significantly  since  the  slump  in  1995.  when  receipts  increased 
only  1.2  percent  over  1994  (see  Table  48-7).  Specifically,  the 
revenue  growth  rate  between  1995  and  1996  was  7.5  percent, 
and  from  1996  to  1997  it  was  6.5  percent.  Combined  revenues 
for  the  top  100  law  firms  reached  $23  billion  in  1998.  according 
to  American  Lawyer  magazine,  exceeding  those  in  the  previous 
year  by  nearly  15  percent;  industry  analysts  expected  1999  to  be 
even  more  profitable. 

One  of  the  difficulties  faced  by  firms  in  1998  and  1999  was 
recruiting  enough  law  school  graduates  and  associate  lawyers 
froin  other  firms  to  keep  up  with  growing  demand.  That  growth 
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spurt  has  led  to  increases  in  associale-level  salaries  al  many 
firms:  starting  salaries  paid  by  some  ol  the  leading  New  York 
firms  increased  to  $l()8.()()()  per  year  I'or  new  law  school  gradu- 
ates, and  some  llrms  are  paying  as  much  as  $1  2(),()()()  per  year. 

A  trend  toward  consolidation  has  created  larger,  more  prol- 
'  itable  firms  that  are  better  able  (o  compete.  Many  lirms  led  the 
need  to  make  large  capital  investments  in  order  to  keep  up  with 
the  competition,  and  consolidation  is  a  popular  path,  especially 
lor  larger  firms.  Midsi/e  firms  especially  are  fcelinu  the 
squeeze,  with  a  record  number  of  disappearances  in  I99<S. 

Firms"  profits  are  enhanced  by  the  use  of  computers,  soft- 
ware, and  the  Internet.  Those  technologies  allow  faster  delivery 
of  .services,  involvement  of  fewer  people  to  complete  case  work, 
greater  efficiency  and  cost  .savings,  and  more  client  satisfaction 

Revenue  growth  is  expected  to  remain  strong  over  the  ne.xt 
few  years.  However,  if  the  American  Bar  Association  (ABA) 
decides  to  change  its  code  of  professional  conduct  and  state  bar 
associations  begin  to  permit  nuiltidisciplinary  partnerships 
(MDPs)  in  their  jurisdictions,  accounting  and  other  professional 
services  firms  eventually  may  represent  serious  competition  lor 
law  firms. 

Rapid  globalization  of  business  hcts  spurred  increased 
Jemand  for  partnerships  that  can  satisfy  all  o\'  a  client's  profes- 
sional service  needs  under  one  roof.  As  nearly  all  business  and 
,  linancial  activity  involves  some  amount  of  legal  work,  many 
'  accountancy  firms  want  to  add  legal  services  to  their  ofterings  to 

provide  a  nK)re  seamless  full  range  of  services  to  their  clients. 
I  Accounting  firms  are  currently  the  largest  employers  of 
I  kwyers  around  the  world.  To  date,  three  of  the  Big  Five 
iccounting  firms  have  purchased  or  forged  affiliations  with  law 
lirms  in  many  countries,  enabling  them  to  offer  legal  services  to 
ilieir  clients.  Ernst  &  Young  employs  more  than  2,400  attorneys 
worldwide,  more  than  does  any  single  law  firm.  Arthur  Ander- 
sen has  a  network  of  law  firms  in  more  than  30  countries  and 
has  become  one  of  the  fastest-growing  law  firms  in  the  United 
Kingdom  by  purchasing  many  small  regional  solicitors. 

CPA  ownership  of  law  firms  is  not  permitted  in  the  United 
Slates,  although  it  is  a  widely  accepted  practice  in  many  coun- 
iries  in  Europe,  Latin  America,  and  elsewhere.  Most  Canadian 
provinces  also  do  not  allow  partnering  or  fee  splitting  among 
lawyers  and  nonlawyers.  Those  who  are  pushing  for  MDPs  to 
Ik>  permitted  in  the  United  States  argue  that  professional  ser- 
\  ices  firms  should  be  able  to  provide  a  seamless  range  of  mul- 
iidisciplinary  services  to  their  clients  to  achieve  greater 
efficiency,  cost-effectiveness,  and  client  satisfaction.  They 


believe  thai  to  remain  coinpetilive  professional  services  firms 
must  include  legal  services  in  their  practice  iinx. 

The  trend  toward  MDl's  is  cause  lor  concern  lo  people  in  the 
legal  profession  who  believe  thai  lawyers  need  exclusive  part 
nerships  to  protect  the  core  values  of  the  profession,  such  as 
independence  of  judgment,  confidentiality,  and  loyalty  lo 
clients.  Opponents  of  MDPs  believe  that  clients  generally  do 
not  desire  seamless,  one-stop  shopping  lor  all  their  professional 
services  needs  and  (hat  the  disadvantages  of  niarrying  legal  and 
accounting  services,  especially  (he  threat  to  independent 
advice,  outweigh  the  advantages.  There  is  also  concern  o\er 
increased  competition  to  the  legal  profession  from  MDPs  that 
provide  legal  services. 

Two  eveiKs  in  I99X  served  to  furfher  the  case  for  allowing 
MDPs  in  the  United  .S(a(es.  The  IR.S  Res(ruc(uring  and  Reform 
Act  of  P)9,S  granted  (for  noncrinnnal  proceedings)  privileged 
status  to  communications  between  taxpayers  and  any  individual 
authorized  to  practice  before  the  IR.S,  similar  lo  the  client  con- 
fidentiality privilege  shared  by  lawyers  and  iheir  clients 
although  iiol  as  broad.  Also  in  1 WS,  in  a  highly  publicized  case, 
the  state  bar  in  Texas  did  not  rule  against  Arthur  Andersen  tor 
alleged  unauthorized  practice  of  law. 

The  U.S.  legal  profession  is  actively  involved  in  this  con- 
tentious issue,  which  could  drastically  change  llie  practice  ol  law 
in  this  country.  In  May  I9W,  after  months  of  organized  debate 
and  feedback  from  lawyers  around  the  counlry,  the  ABA  Com- 
mission on  Multidisciplinary  Practice  agreed  on  a  set  of  recom- 
mendations (hat  would  allow  lawyers  lo  share  fees  and  praclice 
under  the  same  roof  with  other  professionals,  such  as  accoun- 
tants, financial  planners,  stockbrokers,  and  management  consul- 
tants. The  commission  believed  thai  the  recommendations 
would  place  enough  restrictions  on  the  praclice  of  law  in  MDPs 
to  avoid  endangering  the  core  values  of  the  legal  profession  or 
the  interests  they  protect.  The  recommendations,  which,  if 
accepted,  would  eventually  be  implemented  through  amend- 
ments to  the  ABA  Model  Rules  of  Professional  Conduct,  were 
presented  to  the  ABA  House  of  Delegates  at  the  August  19'^; 
annual  meeting.  However,  two-thirds  of  the  delegates  voted  lo 
del  ay  any  rule  change  to  allow  MDPs  at  least  until  studies  can  be 
completed  that  show  that  a  rule  change  would  not  hurt  the  pub- 
lic or  sacrifice  lawyers'  independence  or  loyally  lo  iheir  clients. 

Legal  Services  and  the  Internet 

Many  law  firms  and  legal  serx  ice  organizations  are  using  the 
fnteriiet  to  help  clients  and  make  referrals.  Entrepreneurs  inier- 


TABLE  48-7:    Legal  Services  (SIC  81)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


1993  1994  1995  1996  1997  1998  1999'  2000-  2004- 

Receipts  112,145  114,603  116,000  124,659  133,015  141,827  150,337  158,605  192,785 

Employment  (thousands)  924  924  921  927  944  972  1,001  1,021  1,105 


'  Estimate. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce:  International  Trade  Administration  (ITA),  Bureau  of  Census;  U.S.  Department  of  Labor:  Bureau  of  Labor  Statistics.  Esti- 
mates and  forecasts  by  ITA. 
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ested  in  starting  a  business  can  do  some  of  the  necessary  work 
without  hiring  an  attorney  by  downloading  forms  and  instruc- 
tions from  the  Web  sites  of  organizations  such  as  the  U.S.  Small 
Business  Administration  (www.sba.gov)  and  the  National  Fed- 
eration of  Independent  Business  (www.ntlbonline.com).  Legal 
documents  are  also  available  at  www.teneron.com  and 
www.nolopress.com. 

The  Nolo  self-help  law  center  (www.nolo.com)  site  offers  a 
legal  encyclopedia  on  the  Web  that  covers  a  wide  range  of  top- 
ics, including  small  business,  wills,  estate  planning,  employ- 
ment. Social  Security,  patents,  copyrights,  debt,  credit, 
landlord-tenant  issues,  and  marriage  law.  The  purpose  of  the 
site  is  to  help  ordinary  citizens  handle  their  routine  legal  issues 
without  hiring  a  lawyer. 

Another  Internet  service  is  Lawyers. Com  ( www.lawyers. 
com),  which  includes  a  database  of  more  than  420,000  lawyers 
around  the  world  who  offer  basic  legal  information  targeted 
mainly  to  small  business  owners.  Businesspeople  can  E-mail 
legal  questions  to  the  company  via  the  Web  site.  Questions  with 
broad  application  are  selected,  and  lawyers"  answers  are  pub- 
lished on  the  Web  site  to  benefit  as  large  an  audience  as  possi- 
ble. The  ABA's  Lawyer  Referral  Program  is  available  on  the 
Web  at  www.abanet.org/refeiTal. 

Legal  negotiating  also  has  gone  high-tech.  A  site  called 
cyber$ettle.com  was  established  in  1998  to  help  settle  cases, 
mostly  personal  injury  claims,  through  a  blind-bidding  system 
over  the  Internet.  Parties  in  a  dispute  never  meet  face  to  face. 
Instead,  bids  are  entered  electronically  by  using  encrypted  soft- 
ware and  confidential  passwords.  The  computer  compares  the 
bids  and  settles  the  case  automatically  if  the  bids  from  both 
sides  are  within  $5,000  or  30  percent  of  one  another.  Lawyers 
and  companies  have  settled  hundreds  of  cases  on-line  that 
might  have  taken  years  if  they  had  gone  to  court. 

Mediation  via  electronic  mail  is  another  use  of  the  Internet 
that  is  gaining  in  popularity.  The  Web  site  of  eBay  Inc.  gives  cus- 
tomers a  chance  to  mediate  disputes  with  companies  on  the  Web 
over  things  such  as  goods  that  were  damaged  during  shipment. 

The  courts  also  have  begun  to  make  use  of  the  Internet. 
Using  modern  videoconferencing  technology,  digital  court- 
rooms have  been  set  up  to  enable  virtual  meetings  of  judges, 
juries,  expert  witnesses,  prison  inmates,  court  stenographers, 
and  others.  This  has  the  potential  to  reduce  courthouse  expenses 
significantly  by  eliminating  the  need  to  transport  prisoners  and 
make  it  possible  for  trials  to  be  broadcast  on  the  Internet. 

Law  firms  increasingly  rely  on  the  Internet  to  market  their 
services  to  clients,  do  case  research,  and  communicate  with  col- 
leagues, clients,  and  bar  associations.  A  recent  survey  by  The 
Intenu't  Lawyer  indicates  that  7 1  percent  of  the  legal  profession 
is  on-line  in  some  capacity  and  that  3.^  percent  of  legal  firms 
have  Web  sites. 

Many  lawyers  are  benefiting  from  the  improved  efficiency 
and  cost  savings  afforded  by  the  use  of  computers  and  software 
designed  for  the  legal  profession.  Scanners  allow  loads  of  case- 
work documents  to  be  digitized  and  thus  easily  accessed  on  the 
desktop  or  in  the  courtroom.  Software  programs  enable  attor- 
neys in  different  locations  of  the  same  firm  to  work  simultane- 


ously on  the  same  documents.  Intranets  allow  multiple-location 
firms  to  access  password-protected  on-line  libraries,  case  files, 
and  so  on.  Many  firms  now  rely  on  encrypted  E-mail  to  trans- 
port documents.  E-mail  transmission  speed  can  be  important  to 
law  practices,  since  knowing  something  sooner  than  an  oppo- 
nent does  can  be  advantageous  in  certain  cases. 

These  tools  are  especially  vital  in  today's  global  economy, 
where  more  and  more  cases  involve  players  in  different  coun- 
tries. The  use  of  technology  enables  those  in  the  legal  profes- 
sion to  do  their  jobs  more  efficiently  and  deliver  services  to 
clients  much  faster  than  before  and  ultimately  leads  to 
increased  profits.  This  trend  is  leading  those  in  the  profession  to 
examine  the  way  clients  are  billed  for  work  that,  depending  on 
the  method  used,  can  be  done  very  quickly  and  efficiently  elec- 
tronically rather  than  in  the  traditional  way. 

Because  of  technological  advances,  laypeople  also  have 
access  to  an  ever-widening  array  of  tools  to  enable  them  to 
complete  work  on  their  own  for  which  they  traditionally  would 
have  had  to  hire  a  lawyer.  New  software  packages  have  been 
introduced  that  nonlawyers  can  use  to  generate  wills  and  living 
trusts,  conduct  estate  and  financial  planning,  and  keep  real 
estate  and  medical  records.  Most  of  these  packages  contain 
templates  that  make  the  preparation  of  legal  documents  possi- 
ble on  a  home  computer.  Even  if  a  lawyer  is  necessary  to  make 
documents  official,  laypeople  can  complete  much  of  the  basic 
document  preparation  work  themselves  before  going  to  a 
lawyer  and  thus  save  money  on  routine  legal  tasks. 

Acquiring  a  legal  education  is  now  possible  on-line.  Students 
can  receive  instruction  over  the  Internet,  download  videotaped 
lectures,  take  interactive  tests,  and  join  chat  rooms  with  profes- 
sors. Law  school  programs  that  are  entirely  on-line  (no  physical 
campus)  cannot  be  accredited  under  ABA  rules,  since  they  are 
considered  correspondence  schools,  but  more  accredited  institu- 
tions are  using  the  Internet  as  part  of  their  teaching  tool  kits  to 
supplement  coursework,  and  the  ABA  is  examining  the  issue  of 
allowing  .schools  to  give  credit  for  distance  learning. 

Another  trend  that  has  increased  in  popularity  over  the  last 
year  is  the  use  of  prepaid  legal  service  insurance  plans.  For  a 
relatively  low  monthly  fee,  business  owners  and  others  can  pur- 
chase plans  that  ensure  access  to  basic  legal  services  when  they 
are  needed  without  the  need  to  pay  high  retainer  fees.  Such 
plans  are  increasing  access  to  legal  services  by  middle-class  cit- 
izens and  small  businesses  that  in  the  past  would  have  forgone 
those  services  because  of  the  fees.  Services  covered  in  these 
plans  might  include  will  preparation,  home  sale  or  purchase 
documents,  telephone  consultations,  and  traffic  court  issues  but 
generally  do  not  include  major  legal  work,  such  as  representa- 
tion in  lawsuits.  The  ABA  supports  the  concept  and  lists  prepaid 
legal  insurance  providers  on  its  Internet  site  (www.abanet.org). 

International  Activities 

Globalization  of  capital  markets  and  increased  cross-border 
business  activity  are  rap'dly  expanding  the  need  for  interna- 
tional legal  services.  International  business  clients  see  great 
advantages  in  having  one  legal  service  provider  handle  all  their 
transactions  around  the  world,  and  this  is  the  major  impetus  for 
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law  firms  to  go  global.  This  need  has  pioiiiplcd  much  merger 
J  and  acquisition  activity  among  law  firms  woildwide,  a  trend 
I  that  is  likely  to  pick  up  speed  in  the  years  ahead.  Another  major 
impetus  for  law  firms  to  internationali/,e  is  lo  keep  up  with  the 
competition  and  capture  new  business  abri)ad. 

Differences  among  national  legal  systems  have  long  been 
one  of  the  difficulties  faced  by  international  businesses.  Local 
legal  expertise  and  qualifications  combined  with  international 
business  experience  are  essential  to  providing  high-tjualily  ser- 
vices to  clients.  The  most  popular  ways  in  which  law  firms  no 
global  are  to  establish  offices  in  foreign  jurisdictions;  arrange 
associations  with  local  firms;  establish  network  relationships 
with  local  law  firms  in  foreign  countries,  using  client  reterrals 
and  information  exchange;  and  hire  foreign  lawyers  to  obtain 
experti.se  that  is  lacking  internally.  Some  firms  opt  to  grow 
steadily  by  hiring  lawyers  to  form  practices  in  each  country; 
this  is  known  as  the  "grow-your-own"  strategy  and  is  usually  a 
slow  process.  Others  have  poached  teams  of  lawyers  from  their 
competitors  in  targeted  countries.  A  full  merger  is  generally  the 
most  difficult  and  expensive  method  of  globalization. 

Difficulties  law  firms  face  when  expanding  overseas  are  hir- 
ing local  lawyers  who  are  capable  of  meeting  their  high  stan- 
dards of  service;  economic  and  political  turbulence  in  foreign 
markets;  coiTuption,  cultural  differences,  and  regulatory  hur- 
dles; and  government  roadblocks.  It  can  take  several  years  for  a 
new  establishment  abroad  to  become  profitable.  Other  difficul- 
ties include  large  differences  in  partner  pay  scales  between  cor- 
porations and  a  lack  of  suitable  partners  with  which  to  merge  in 
targeted  countries. 

The  International  Lawyers  Network  is  a  U.S. -based  associa- 
tion that  was  established  to  help  law  firms  meet  the  interna- 
tional needs  of  their  clients  without  opening  offices  overseas, 
merging,  or  hiring  foreign  lawyers.  The  network,  which 
includes  more  tljan  60  firms,  mostly  medium-size,  enables  its 
members  to  confidently  recommend  to  their  clients  the  legal 
services  of  other  network  providers  in  nearly  60  countries. 
Another  such  network  in  the  United  States  is  Lex  Mundi.  which 
has  approximately  145  member  firms.  These  networks  rely 
uicreasingly  on  Internet  technology  to  communicate  and 
exchange  infomiation  worldwide. 

Despite  the  difficulties  involved,  a  merger  and  acquisition 
boom  is  under  way  in  the  legal  services  industry,  as  it  is  in  the 
accounting  and  management  consulting  industries,  especially 
HI  the  United  States  and  Europe.  Law  firms  on  the  European 
continent  are  striving  to  keep  up  with  the  competiuon  from  con- 
solidated practices  in  the  United  Kingdom  and  the  United 
States  by  merging  and  forming  alliances  with  other  firms,  espe- 
cially in  the  profitable  areas  of  commercial  finance,  coq^orate 
mergers  and  acquisitions,  property,  and  litigation.  Cameron 
McKenna,  a  British  firm,  is  working  to  create  an  alliance  with 
five  continental  European  firms  that  would  result  in  the  largest 
European  legal  service  group,  with  combined  revenue  of  $265 
million  and  more  than  1.400  lawyers. 

Most  U.S.  law  firms  have  declined  to  join  their  corporate 
clients  and  set  up  offices  in  foreign  markets.  Many  partners 
believe  that  establishing  a  branch  network  internationally  is  not 


TABLE  48-8:    Balance  of  Trade  in  Legal  Services 

(millions  of  dollars) 


1993 

1994 

1995 

1996 

1997 

199R 

U.S.  exports 

1,442 

1,617 

1,667 

1,943 

2,152 

2,451 

U.S.  imports 

321 

383 

469 

615 

560 

688 

Balance 

1,121 

1,234 

1,198 

1,328 

1,592 

1,763 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis. 


necessary  for  participation  in  big  global  deals.  Chicago's  Baker 
&  McKen/ie.  which  ranked  number  two  on  the  1998  AmLaw 
list,  has  more  lawyers  (2,400)  and  more  operations  overseas  (.34 
countries)  than  any  other  U.S.  firm. 

The  most  highly  publicized  merger  acli\  ity  in  1999  v\as  the 
decision  by  the  New  York-based  Rogers  &  Wells  and  London's 
Clilford  Chance  to  join  forces  to  create  the  world's  largest  law 
firm  in  terms  of  both  revenue  and  number  of  lawyers.  A  third 
firm,  Germany's  i'under,  Voihard.  Weber  &  Axsler.  will  join  the 
joint  venture.  Partners  cited  the  needs  of  their  multinational  cor- 
porate clients  as  the  driving  force  bchiiu!  the  merger.  The  three- 
way  combination  will  be  ofilcial  on  January  1.  2000.  and  will 
be  known  as  Clifford  Chance  Rogers  &  Wells  in  the  United 
States  and  as  Clifford  Chance  elsewhere.  The  firm  will  have 
2.700  lawyers  in  30  offices  around  the  world  and  was  expected 
to  earn  more  than  $1  billion  in  fees  in  1999. 

U.S.  law  firms  are  world  leaders  in  exported  ser\  ices.  Exports 
of  legal  services  approached  $2.5  billion  in  1998.  a  14  percent 
rise  over  the  1997  level  (see  Table  48-8).  This  figure  does  not 
include  sales  of  .services  by  majority-owned  foreign  affiliates 
(MOFAs)  of  U.S.  law  firms,  which  in  1997  totaled  $265  million. 
The  largest  markets  abroad  for  U.S.  legal  ser\  ices  in  1997  were 
Japan,  the  United  Kingdom.  France.  Gemian\.  and  Canada. 

Karen  Holderman,  U.S.  Department  of  Commerce.  Office  of 
Service  Industries,  (202)  482-0345.  September  1999. 


MANAGEMENT  CONSULTING  AND  PUBLIC 
RELATIONS 


Domestic  Trends  and  Performance 

The  management  consulting  industry  has  grown  and  special- 
ized to  meet  the  needs  of  today's  global  businesses.  The  prac- 
tice of  consulting  continues  to  change  rapidly  as  new 
technology  develops  and  as  competition  v\ithin  the  sector 
requires  that  firms  innovate  and  improve  their  ser\  ice  offerings. 
To  compete  effectively,  firms  are  investing  in  advertising  cam- 
paigns, employee  training  programs,  and  overseas  expansion 
through  mergers  and  acquisitions.  The  Big  Five  accounting 
firms,  which  are  now  also  five  of  the  world's  six  largest  man- 
agement consulting  firms,  will  continue  to  dominate  the  profes- 
sional services  global  marketplace  as  the  twenty-first  century 
begins  (.see  Tables  48-1  and  48-9). 

In  the  past  few  years,  management  consulting  firms  have 
experienced  unprecedented  levels  of  expansion.  According  to 
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TABLE  48-9:  Revenues  of  the  Top  Six  U.S. 
Management  Consulting  Firms  in  1998 

(millions  of  dollars) 


Global 

U.S. 

Percent  Change 

Firm 

Consulting 

Consulting 

97-98 

Andersen  Consulting 

7,129 

3,578 

25 

PricewaterhouseCoopers 

6,000 

2,700 

40 

Ernst  &  Young 

3,870 

2,400 

35 

Deloitte  Consulting 

3,240 

1,480 

40 

CSC 

3,000 

1,900 

17 

KPMG 

3,000 

1,516 

30 

Source:  Quoted  with  permission  from  Consultants  News,  Kennedy  Informa- 
tion LLC,  Fitzwilliam  NH.  (800)531-0007,  www.kennedyinfo.com.  Copyright 
1999. 


Coiisiilidiifs  News,  combined  revenues  of  the  50  largest  firms 
experienced  a  27  percent  increase  in  1998. 

In  the  last  fiscal  year  all  consulting  sectors  enjoyed  revenue 
increases.  Information  technology  practices  reported  the  high- 
est aggregate  growth,  followed  by  operations  management, 
human  resources,  and  management  strategy  practices.  Most 
forecasters  predict  that  this  upward  trend  will  continue  as  a 
result  of  innovation  in  electronic  commerce,  heightened  com- 
petition, and  increasing  globalization  of  business. 

.Some  analysts  have  predicted  that  growth  rates  in  the  man- 
agement consulting  industry  will  decline  and  eventually  stag- 
nate. However,  predictions  of  slowing  growth  made  in  previous 
years  have  not  been  realized,  and  there  are  few  signs  of  a  slow- 
down. Instead,  expansion  of  the  global  economy  and  new  tech- 
nological advances  continue  to  fuel  the  consulting  industry. 
Firms  are  under  pressure  to  hire  more  consultants,  and  demand 
for  specialized  services  is  on  the  rise  as  customers"  needs  diver- 
sify. As  a  result  of  the  rapid  development  of  electronic  com- 
merce, information  technology  consulting  is  expected  to  rise 
faster  than  are  all  the  other  specializations.  The  consolidation 
trend  is  likely  to  continue  and  ultimately  could  lead  to  vast 
alterations  in  the  regulation  and  structure  of  the  professional 
service  sectors  if  MDPs  are  permitted. 

Recruitment,  training,  and  attrition  issues  continue  to  pose 
challenges  for  consulting  firms,  but,  as  a  whole,  the  industry  is 
booming  and  rapid  expansion  is  likely  to  lead  to  an  overall 
increase  in  the  workforce  (see  Table  48-10).  Forecasters  predict 
that  firms  will  continue  to  engage  in  recruitment  wars  and 
salaries  will  escalate  as  firms  fight  for  the  top  talent  among 
MBA  iiraduates. 


As  a  result  of  the  increasing  demand  for  consultants,  training 
and  retraining  have  become  important  in  retaining  employees 
and  fostering  company  loyalty.  According  to  a  recent  Kennedy 
Information  Research  Group  survey,  firms  with  500  or  more 
employees  spend  an  average  of  5.3  percent  of  annual  revenue 
on  training,  whereas  firms  with  50  to  99  employees  spend  2.5 
percent  of  annual  revenue.  In  the  future,  computer-aided  train- 
ing using  the  Internet  probably  will  be  used  to  help  reduce  the 
high  costs  of  employee  training  programs.  Firms  will  continue 
to  invest  in  training  employees  in  critical  areas  such  as  com- 
puter use  and  public  speaking. 

Public  relations  continues  to  be  a  vital  component  of  the 
marketing  strategies  of  the  leading  consulting  firms,  especially 
the  Big  Five.  Expensive  advertising  campaigns  are  being 
launched  to  reestablish  those  companies  as  "professional  ser- 
vice firms.""  For  instance,  the  1998  merger  of  Price  Waterhouse 
and  Coopers  &  Lybrand  into  PricewaterhouseCoopers  provided 
the  impetus  for  the  new  company's  current  multi-million-dollar 
worldwide  advertising  campaign.  Increased  competition  and 
globalization  in  the  consulting  industry  are  likely  to  continue  to 
necessitate  strong  brand  recognition  campaigns.  Each  of  the 
Big  Five  firms  has  already  spent  tens  of  millions  of  dollars  on 
public  relations  fees  and  will  continue  to  do  so  in  the  coming 
years.  The  added  publicity  enables  firms  to  distinguish  them- 
.selves  and  raise  their  visibility  to  attract  clients. 

Technological  advances  in  the  Internet  and  electronic  com- 
merce are  changing  business  operations  within  consulting 
firms.  A  survey  of  525  chief  executive  officers  and  executives 
conducted  by  Booz-Allen  &  Hamilton  indicated  that  9  of  10 
executives  believe  that  their  organizations  and  cultures  will 
change  radically  as  a  result  of  the  Internet  by  the  year  2001. 
More  and  more  firms  are  launching  innovative  Web  sites  and  ' 
investing  in  electronic  commerce  services.  Trends  indicate  that 
consulting  firms  will  expand  their  .services  through  the  forma-  i 
tion  of  market  and  business  alliances  with  software  and  techno-  i* 
logical  companies.  For  instance,  in  April  1999,  Ernst  &  Young  ji 
formed  an  alliance  with  Microsoft  Corporation.  Such  strategic  f 
alliances  will  enable  consulting  firms  to  provide  electronic  / 
commerce  services  and  information  technology  .solutions  to 
customers  and  perform  time-intensive  tasks  such  as  customized  - 
E-mail  messages  with  greater  facility. 

Virtual  consulting  is  emerging  rapidly  as  a  new  service.  ■) 
Instead  of  paying  consultants  for  their  advice  by  the  hour,  cus- 
tomers now  can  pay  a  flat  rate  for  on-line  consulting.  This  type  ■ 
of  service  is  being  offered  by  small  groups  of  speciality  firms  , 


TABLE  48-10:    Management  Consulting  and  Public  Relations  Services  (SIC  874)  Trends  and  Forecasts 

(millions  of  dollars  except  as  noted) 


1992  1993  1994  1995  1996  1997  1998  1999'  2000'  2004' 

Receipts  72,490         75,026         81,439         94,787         104,831  116,712  133,398  152,474         170,771  268,711 

Employment  (thousands)  655  688  719  805  869  939  1,023  1,105  1,171  1,478 


'  Estimate. 
Forecast. 

Source:  U.S.  Department  of  Commerce:  International  Trade  Administration  (ITA);  Bureau  of  the  Census;  U.S.  Department  of  Labor:  Bureau  of  Labor  Statistics. 
Estimates  and  forecasts  by  ITA. 
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that  band  together  and  by  some  of  the  larger  consulting  firms. 
The  Hal  lee  allows  business  clients  to  li-mail  questions  and 
receive  prompt  responses  from  live  consultants.  Customer 
tjueries  are  sorted  and  routed  to  the  consultants  who  can  best 
answer  them.  Currently,  Ernst  &  Young  ;  nd  Arthur  Andersen 
are  pioneering  on-line  products  and  have  already  developed 
computer  software  to  replace  some  types  of  face-to-face  con- 
sulting. Dataquest.  a  high-tech  market  research  firm,  predicts 
that  virtual  consulting  could  produce  $l(){)  million  of  revenue 
over  the  next  5  years.  However,  some  analysts  believe  that 
effective  consulting  service  requires  teamwork  and  face-to-face 
contact  between  consultants  and  clients. 

International  Activities 

The  international  ci)nsulting  market  is  in  the  middle  of  a  rapid 
expansion.  The  Big  Five  companies  are  actively  pursuing  new 
business  and  consolidation  in  many  overseas  markets,  including 
central  and  eastern  Europe,  China,  and  India.  The  Asia-Pacific 
region  is  likely  to  afford  significant  opportunities  for  new  busi- 
ness as  well;  now  that  the  worst  of  the  financial  crisis  is  over, 
there  is  a  high  demand  for  professional  services  among  Asian 
companies  that  need  help  rebuilding. 

The  European  market  for  consulting  services  is  expected  to 
expand  in  the  coming  years.  Demand  for  electronic  commerce 
services  and  information  technology  consulting  in  Europe  is 
likely  to  increase  because  of  the  adoption  of  the  euro  and  year 
2()00-related  work.  According  to  Consultants  News,  the  market 
for  management  consultancy  in  Europe  in  1999  exceeded  $16 
billion  and  is  expected  to  increase  13  percent  annually  over  the 
next  few  years.  Italy  is  demonstrating  prospects  for  an  espe- 
cially strong  market  for  consultancy  as  a  result  of  changing 
business  attitudes  and  a  developing  financial  market. 

Many  U.S.  firms  have  gained  access  to  international  consult- 
ing markets  by  4ntegrating  with  national  firms  in  other  coun- 
tries. More  and  more,  local  firms  are  under  pressure  to  merge 
with  global  competitors,  and  as  this  globalization  continues  in 
many  business  sectors,  customers  around  the  world  expect  con- 
sulting firms  to  have  an  international  presence. 

Mergers  and  acquisitions  continue  to  play  an  important  role 
in  the  professional  services  industry.  Aggressive  growth  strate- 
gies among  the  largest  consulting  firms  have  reduced  what  were 
once  known  as  the  Big  Eight  to  the  cuirent  Big  Five  firms. 
PricewaterhouseCoopers  (PwC)  led  the  industry's  expansion 
and  acquisitions  in  1999,  placing  it  second  in  size  behind 
Andersen  Consulting.  As  part  of  its  worldwide  expansion 
agenda,  PwC  acquired  an  entire  KPMG  consulting  practice  in 
Belgium  plus  two  other  independent  firms  in  Italy  and  France; 
the  Belgian  arm  of  KPMG  subsequently  sued  PwC  for  $23.6 
million  for  damages  caused  by  that  activity.  In  April  1999, 
KPMG's  Canadian  practice  successfully  avoided  a  buyout  by 
Arthur  Andersen.  Although  forecasters  predict  that  the  Big  Five 
will  remain  as  such  for  the  next  couple  of  years,  trends  indicate 
that  consolidation  and  poaching  by  rivals  probably  will  increase 
because  of  the  need  for  specialization  of  services  and  an 
increased  capacity  for  investment  among  the  world's  largest 
finns. 


TABLE  48-1 1 :  Balance  of  Trade  in  Management 
Consulting  and  Public  Relations  Services 

(millions  of  dollars) 


1992 

1993 

1994 

1995 

1996 

1997 

1998 

U.S.  exports 

728 

826 

1,134 

1,489 

1,460 

1,596 

1,657 

U.S.  imports 

243 

287 

321 

465 

497 

731 

914 

Balance 

485 

539 

813 

1,024 

963 

865 

743 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis,  Sur- 
vey of  Current  Business,  October  1998. 


The  balance  of  trade  in  management  consulting  and  public 
relations  services  is  shown  in  Table  48- 1 1 . 

Karen  Holdennan  and  Anhinh  Phan,  U.S.  Department  of 
Commerce,  Office  of  Service  Industries,  (202)  4X2-0345.  Sep- 
tember 1999. 
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EDUCATION  AND  TRAINING 
Economic  and  Trade  Trends 
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Education  and  Training 

INDUSTRY  DEFINITION  The  education  and  training  industry  con- 
sists of  all  public  and  private  institutions  engaged  in  educational  activities, 
including  public  and  private  schools  for  kindergarten  through  twelfth  grade 
(SIC  821),  2-year  community  colleges,  public  and  private  colleges  and  uni- 
versities, vocational  schools,  and  other  certificate-granting  institutes  (SIC 
822).  Private  providers  of  training  and  education,  particularly  formal  training 
programs  in  public  entities  and  private  corporations,  whether  employer- 
provided  or  contracted  out  (SIC  833),  also  are  discussed. 


OVERVIEW 


At  7.3  percent  of  gross  dt)iiiestic  product  (GDP),  the  $.S,S3.S  bil- 
lion spent  for  all  public  and  private  educational  institutions  in 
1997-1998  and  the  additional  $60.7  billion  spent  on  workplace 
training,  the  education  sector  remains  a  robust  part  of  the  econ- 
omy. In  1998,  the  education  industry  employed  an  estimated  8 
million  teachers*  university  faculty  members,  administrators, 
and  support  staff.  In  that  year,  about  67.3  million  children  and 
adults,  more  than  25  percent  of  the  total  U.S.  population, 
attended  school  for  part  of  the  year  (see  the  box  "U.S.  Educa- 
tion Sector  Statistics").  Even  if  the  economy  moderates  slightly 
as  is  expected  in  2()()0-2()()l,  education-related  services  will 
retain  their  strong  position  relative  to  overall  GDP  through  the 
Inst  decade  of  the  new  millennium. 

According  to  the  National  Center  for  Education  Statistics 
(NCES),  enrollment  at  all  educational  institutes  will  continue  to 
grow  1  to  2  percent  annually  between  1989  and  2009  in  what 
Secretary  of  Education  Richard  W.  Riley  calls  "a  long,  slow,  ris- 
ing wave."  Over  that  penod,  elementary  school  enrollment  will 
rise  4.7  million,  secondary  enrollment  3.6  million,  and  college 
enrollment  2.8  million.  In  the  1999-2()()()  school  year  alone, 
total  private  and  public  school  enrollment  was  predicted  to  rise 
for  the  fourth  year  in  a  row,  this  time  by  about  350.000  pupils, 
ti)  reach  a  record  53.5  million  students.  Total  enrollment  for 
higher  education  was  projected  to  increase  from  14.3  million  in 
1995  to  14.6  million  in  1999  to  16.4  million  by  the  year  2009. 
Unlike  the  post-World  War  II  baby  boom,  which  saw  birthrates 
plummet  to  3.1  million  in  the  early  1970s,  the  current  "baby 
boom  echo"  shows  no  sign  of  abating  in  the  new  century. 


U.S.  EDUCATION  SECTOR  STATISTICS 

According  to  The  Digest  of  Education  Statistics  1998  and 
the  U.S.  Bureau  of  the  Census,  in  1997 

The  United  States  had  14,891  school  districts  and 
61,165  public  elementary  schools  with  1,582,000 
elementary  teachers. 

There  were  75.4  million  people  in  the  education  indus- 
try as  teachers,  students  at  all  levels,  university  fac- 
ulty, support  staff,  and  special  education  teachers. 

There  were  20,997  public  secondary  schools  with 
1,084,000  teachers  and  27,686  private  schools  with 
387,000  teachers  at  all  levels 

There  were  2,167  special  education  and  vocational 
schools  with  over  32,000  teachers. 

There  were  9,962  postsecondary  institutions,  of  which 
2,189  were  public  schools,  2,877  were  private  non- 
profit schools,  and  4,551  were  proprietary  schools. 

There  were  2,244  4-year  colleges  with  935,000  higher 
education  teaching  faculty;  among  those  4-year 
institutions,  608  were  public  colleges  or  universities 
with  657,000  teachers,  1,509  were  private  nonprof- 
its with  278,000  staff  members  and  117  were  pro- 
prietary schools.  University-level  teaching  staff  is 
projected  to  reach  over  971,000  by  the  2000-2001 
academic  year. 

Source:  U.S.  Department  of  Education,  National  Center  for  Educa- 
tion Statistics,  Common  Core  of  Data  and  Private  School  surveys, 
Higher  Education  General  Information  Survey. 
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Education  and  Training 

INDUSTRY  DEFINiTION  The  education  and  training  industry  con- 
sists of  ail  public  and  private  institutions  engaged  in  educational  activities, 
including  public  and  private  schools  for  kindergarten  through  twelfth  grade 
(SIC  821),  2-year  community  colleges,  public  and  private  colleges  and  uni- 
versities, vocational  schools,  and  other  certificate-granting  institutes  (SIC 
822).  Private  providers  of  training  and  education,  particularly  formal  training 
programs  in  public  entities  and  private  corporations,  whether  employer- 
provided  or  contracted  out  (SIC  833),  also  are  discussed. 


OVERVIEW 


At  7.3  percent  of  gross  domestic  product  (GDP),  the  $.SS3.K  bil- 
lion spent  for  all  public  and  private  educational  institutions  in 
1997-1998  and  the  additional  $60.7  billion  spent  on  workplace 
training,  the  education  sector  remains  a  robust  part  of  the  econ- 
omy. In  1998,  the  education  industry  employed  an  estimated  8 
million  teachers,  university  faculty  members,  administrators, 
and  support  staff,  in  that  year,  about  67.3  million  children  and 
adults,  more  than  25  percent  of  the  total  U.S.  population, 
attended  school  for  part  of  the  year  (see  the  box  "U.S.  Educa- 
tion Sector  Statistics").  Even  if  the  economy  moderates  slightly 
as  is  expected  in  20()()-2()()l ,  education-related  services  will 
retain  their  strong  position  relative  to  overall  GDP  through  the 
first  decade  of  the  new  millennium. 

According  to  the  National  Center  for  Education  Statistics 
(NCES),  enrollment  at  all  educational  institutes  will  continue  to 
grow  1  to  2  percent  annually  between  1989  and  2009  in  what 
Secretary  of  Education  Richard  W.  Riley  calls  "a  long,  slow,  ris- 
Hig  wave."  Over  that  period,  elementary  school  enrollment  will 
rise  4.7  million,  secondary  enrollment  3.6  million,  and  college 
enrollment  2.8  million.  In  the  1999-2000  school  year  alone, 
total  private  and  public  school  enrollment  was  predicted  to  rise 
lor  the  fourth  year  in  a  row,  this  time  by  about  350,000  pupils, 
to  reach  a  record  53.5  million  students.  Total  enrollment  for 
higher  education  was  projected  to  increase  from  14.3  million  in 
1995  to  14.6  million  in  1999  to  16.4  million  by  the  year  2009. 
Unlike  the  post-World  War  II  baby  boom,  which  saw  birthrates 
plummet  to  3.1  million  in  the  early  1970s,  the  cuirent  "baby 
boom  echo"  shows  no  sign  of  abating  in  the  new  century. 


U.S.  EDUCATION  SECTOR  STATISTICS 

According  to  The  Digest  of  Education  Statistics  1998  and 
the  U.S.  Bureau  of  the  Census,  in  1997 

The  United  States  had  14,891  school  districts  and 
61,165  public  elementary  schools  with  1,582,000 
elementary  teachers. 

There  were  75.4  million  people  in  the  education  indus- 
try as  teachers,  students  at  all  levels,  university  fac- 
ulty, support  staff,  and  special  education  teachers. 

There  were  20,997  public  secondary  schools  with 
1,084,000  teachers  and  27,686  private  schools  with 
387,000  teachers  at  all  levels 

There  were  2,167  special  education  and  vocational 
schools  with  over  32,000  teachers. 

There  were  9,962  postsecondary  institutions,  of  which 
2,189  were  public  schools,  2,877  were  private  non- 
profit schools,  and  4,551  were  proprietary  schools. 

There  were  2,244  4-year  colleges  with  935,000  higher 
education  teaching  faculty,  among  those  4-year 
institutions,  608  were  public  colleges  or  universities 
with  657,000  teachers,  1,509  were  private  nonprof- 
its with  278,000  staff  members  and  117  were  pro- 
prietary schools.  University-level  teaching  staff  is 
projected  to  reach  over  971,000  by  the  2000-2001 
academic  year. 

Source:  U.S.  Department  of  Education,  National  Center  for  Educa- 
tion Statistics,  Common  Core  of  Data  and  Private  Sctiool  surveys, 
Higher  Education  General  Information  Survey. 
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TABLE  49-1:    School  Enrollment 

(millions  of  students) 


Percentage  Annual 
Change  Average 


1992 

1993 

1994 

1995' 

1996' 

1997^ 

1998' 

1999' 

2000' 

2001' 

97-98 

98-99 

99-00 

93-97 

97-01 

Public  elementsry 

and  secondary 

43.46 

44. 1 1 

44.84 

45.63 

45.31 

46.79 

47.14 

47.44 

47.70 

3.3 

0.7 

0.6 

1.0 

1 .3 

Private  elementary 

and  secondary 

5.47 

5.60 

5.69 

5.78 

5.87 

5.93 

5.97 

6.01 

6.04 

1 .0 

0.7 

0.6 

1.8 

0.7 

Total  K-12 

48.20 

48.94 

49.70 

50.53 

51.41 

51.18 

52.72 

53.11 

53.45 

53.74 

3.0 

0.7 

0.6 

1.1 

1.2 

Public, 

postsecondary 

11.39 

11.19 

11.13 

11.09 

11.09 

11.21 

11.40 

11.53 

11.63 

11.70 

1.7 

1.1 

0.9 

0.0 

1.1 

Private, 

postsecondary 

3.10 

3.12 

3.15 

3.17 

3.21 

3.14 

3.19 

3.23 

3.26 

3.29 

1.6 

1.2 

0.9 

0.2 

1.2 

Total 

postsecondary 

14.49 

14.30 

14.28 

14.26 

14.30 

14.35 

14.59 

14.76 

14.89 

14.99 

1.7 

1.2 

0.9 

0.1 

1.1 

Total 

62.69 

63.24 

63.98 

64.79 

65.71 

65.53 

67.31 

67.87 

68.34 

68.73 

2.7 

0.8 

0.7 

0.9 

1.2 

'  Estinnate. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Statistical  Abstract  of  the  United  States  1999. 


Indeed,  births  will  rise  slowly  over  the  next  10  years  and 
beyond,  according  to  long-range  projections  by  the  U.S.  Bureau 
of  the  Census.  In  2009,  births  are  expected  to  be  4.2  million, 
growing  to  4.8  million  by  2028  (see  Table  49-1 ). 

This  enrollment  picture  is  accelerating  the  demand  for  well- 
trained  teachers.  To  meet  the  increased  number  of  students, 
many  school  districts  are  hiring  uncredentialed  teachers  or 
allowing  staff  members  to  teach  academic  subjects  outside  their 
undergraduate  major  or  minor  fields  of  study.  Some  states  that 
are  facing  critical  teacher  shortages  are  offering  incentive  pack- 
ages to  lure  new  teachers  to  their  districts.  These  bonuses  range 
from  the  $1,000  signing  incentive  offered  by  Howard  County. 
Maryland,  to  $3,000  for  anyone  with  a  background  in  special 
education,  to  the  $20,000  bonus  Massachusetts  is  offering  certi- 
fied teachers.  These  incentives  in  September  1999  came  on  top 
of  a  $3,700  average  increase  in  starting  salaries  and  underline 
the  urgent  need  for  certified,  qualified  teaching  professionals. 

Total  elementary  and  secondary  school  expenditures 
(kindergarten  through  twelfth  grade)  for  the  school  year 
1997-1998  were  estimated  to  have  been  $351.3  billion;  expen- 
ditures for  colleges  and  other  higher  learning  centers  were 
about  $232.5  billion  in  that  period.  The  group  of  students  form- 
ing the  so-called  baby  boom  echo  will  drive  expenditures  for 
secondary  and  elementary  schools  upward  for  a  net  increase  of 
about  25  percent  between  the  1995-1996  and  the  2008-2009 
academic  years,  according  to  the  middle  scenario  in  the 
NCES's  "Projections  of  Education  Statistics  to  2009."  This  may 
seem  to  be  a  large  jump,  but  public  elementary  and  secondary 
education  expenditures  are  estimated  to  have  increased  from 
$234  billion  in  1987  to  $316  billion  in  1997  (using  constant 
1997-1998  dollars  deflated  by  the  Consumer  Price  Index),  an 
increase  of  35  percent.  This  continued  rise  in  education  expen- 
ditures over  the  next  decade  assumes  that  the  economy  will 
remain  steady,  the  annual  rate  of  inflation  will  remain  between 
2.8  percent  and  4  percent,  the  fertility  rate  will  remain  around 


2.1  births  per  woman,  mortality  will  continue  to  decline,  and 
immigration  will  .stay  at  about  821,000  annually. 

Education  expenditures  will  continue  their  upward  trajectory 
not  only  because  of  the  baby  boom  echo  but  also  because  of  the 
need  to  build  new  schools.  Los  Angeles  Unified  School  District 
has  to  build  50  new  schools  in  1999-2002  to  absorb  the  influx 
of  new  students.  The  National  Clearinghouse  for  Educational 
Facilities  estimates  that  $19.5  billion  was  spent  in  1999  to  mod- 
ernize rapidly  deteriorating  schools  or  build  new  ones.  The 
average  public  school  building  in  the  United  States  is  42  years 
old,  and  many  are  in  dire  need  of  repairs.  In  fact,  the  American 
Society  of  Civil  Engineers  gave  school  modernization  and  con- 
struction the  lowest  grade,  an  F,  in  its  "1998  Report  Card  for 
.America's  Infrastructure."' 

Adding  to  this  bleak  picture  of  a  national  school  system  in 
disrepair  are  increased  parental  and  community  pressures  on 
schools  to  offer  more  prekindergarten  programs.  The  propor- 
tion of  parents  who  put  their  3-  to  5-year-olds  in  a  preschool 
program  rose  from  37  percent  in  1970  to  61  percent  in  1996. 
according  to  the  1998  Statistical  Abstract  of  the  United  States. 
Other  trends  influencing  expenditures  include  moves  by  school 
districts  to  lengthen  the  school  year  through  longer  hours,  dou- 
ble sessions,  or  round-the-year  school;  efforts  to  increase 
school  choice  by  offering  charter  public  schools  or,  more  con- 
troversial, voucher  programs;  and  the  need  to  renovate  one- 
third  of  the  nation's  schools  and  build  thousands  of  new  ones. 
Demographic  trends  will  compel  the  hiring  of  2.2  million  new 
teachers  by  2009  as  teachers  from  the  early  1970s  begin  to 
retire.  Federal  and  state  funds  to  implement  Standards  2000  (a 
U.S.  Department  of  Education  initiative  to  improve  curriculum 
and  performance  from  kindergarten  through  twelfth  grade)  also 
will  push  education  costs  up. 

Total  domestic  expenditures  for  education  are  up  from 
1993-1994,  when  public  and  private  education  in  the  United 
States  accounted  for  4.2  percent  of  GDP  for  the  primary  and 
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TABLE  49-2:    Cost  of  Education 

(billions  of  constant  1997-98  dollars) 


Percentage  Annual 
Change  Average 


1 QQO 

1  OQT 

1994 

1995' 

1996' 

1997' 

1998' 

1999' 

2000' 

96-97 

97-98 

98-99 

92-96 

96-00 

Public  education 

409.3 

417.7 

425.7 

437.2 

446.3 

458.2 

469.8 

475.9 

482.1 

2.7 

2.5 

1.3 

2.2 

1.9 

Elementary 

and  secondary 

282.1 

287.0 

293.5 

300 

307.4 

315.7 

324.3 

327.3 

330.3 

2.7 

2.7 

0.9 

2.2 

1.8 

Postsecondary 

127.2 

130.7 

132.3 

137.2 

139.0 

142.5 

145.5 

148.6 

151.8 

2.5 

2.1 

2.1 

2.2 

2.2 

Private  education 

97.4 

99.8 

102.2 

104.7 

108.0 

111.2 

114.0 

116.3 

118.8 

3.0 

2.5 

2.1 

2.6 

2,4 

Elementary 

and  secondary 

23.6 

24.3 

24.6 

25.2 

25.8 

26.3 

27.0 

27.3 

27.6 

2.0 

2.8 

10 

2.2 

1.7 

Postsecondary 

73.8 

75.5 

77.6 

79.5 

82.3 

85.0 

87.0 

89.1 

91.2 

3.3 

2.4 

2.4 

2.8 

2  6 

Total  public  and 

private 

506.7 

517.6 

527.9 

541.9 

554.4 

569.5 

583.8 

592.2 

600.8 

2.7 

2.5 

1.4 

2.3 

2.0 

'  Estimate. 
•  Forecast. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Statistical  Abstract  of  tt)e  United  States  1999. 


secondary  levels,  2.5  percent  for  higher  education,  and  6.8  per- 
cent overall.  In  1996,  combined  education  expenditures — with- 
out factoring  in  workplace  training — accounted  for  7.3  percent 
of  GDP.  That  percentage  is  expected  to  hold  steady  for  most  of 
the  next  decade,  as  current-fund  expenditures  for  public  and 
private  education  are  expected  to  increase  annually  by  roughly 
5  percent,  or  25  percent  between  1995  and  2009  (see  Tables 
49-2  and  49-3). 

Trends  in  Higher  Education 

Between  1985  and  1995,  combined  fees  for  college  tuition  and 
room  and  board  at  4-year  universities  rose  from  an  average  of 
$4,146  to  an  average  of  $7,448,  an  increase  of  44  percent  over 
that  lO-year  period.  This  increase  was  due  in  part  to  an  expand- 
ing economy,  a  rise  in  enrollments,  and  an  attempt  to  offset  a 
dip  in  governrnent  funding  for  postsecondary  education  in 
roughly  the  same  period.  The  rate  of  growth  in  higher  education 
expenditures  that  marked  the  early  1990s  is  projected  to  con- 
tinue, with  total  current  fund  expenditures  projected  to  increase 
36  percent  from  1995-1996  to  2008-2009  in  constant  dollars. 


provided  that  the  economy  grows  at  its  current  rate  and  inflation 
is  held  in  check.  Current-fund  expenditures  per  student  are  pro- 
jected to  increase  19  percent  in  that  period.  Even  public  2-year 
institutions  will  see  a  rise  in  per-student  expenditures.  By  2009. 
spending  for  2-year  postsecondary  schools  is  projected  to  reach 
$29  billion,  with  per-student  expenditures  topping  $8,397  in 
that  year.  Higher  college  enrollments  have  pushed  up  tuition 
rates  and  will  continue  to  do  so  for  most  of  the  next  decade, 
although  not  as  rapidly  as  they  did  in  the  late  1980s  and  early 
1 990s. 

Women  played  a  major  role  in  the  enrollment  picture 
between  1984  and  1997.  according  to  "Projections  of  Education 
Statistics  to  2009."  The  number  of  women  going  on  to  college 
jumped  from  6.4  million  in  1984  to  an  estimated  8.1  million  in 
1997,  an  increase  of  27  percent  for  the  13-year  period,  or  a 
yearly  increase  of  1.8  percent.  Women  made  up  52  percent  of 
all  college  students  enrolled  in  1997,  and  their  total  share  is 
expected  to  rise  to  58  percent  by  2009.  In  contrast,  men 
increased  their  numbers  in  college  from  5.9  million  in  1984  to 
6.5  million  in  1992  before  dropping  to  about  6.3  million  in 


TABLE  49-3:    Per-Student  Cost 

(1997-98  constant  dollars) 


Percentage  Annual 

Change  Average 

1992        1993        1994        1995'        1996'       1997'       1998'       1999^       2000'       96-97       57-98  98-99       92-96  96-00 

Public  elementary 

and  secondary        6,588       6,604       6,653       6,691        6,742       6,871       6,931       6,943       6,963        1.9           0.9  0.2          0.6  0.8 


Private  elementary 

and  secondary  4,398  4,439  4,388  4,418  4,453  4,476  4,555  4,569  4,587 
Public, 

postsecondary  11,170  11,681  11,880  12,370  12,532  12,714  12,769  12,894  13,054 
Private, 

postsecondary  23,785  24,245      24,675  25,087  25,633  27,041  27,239  27,552  27,950 


0.5  1.8  0.3  0.3  0.7 

1.5  0.4  1.0  2.9  1.0 

5.5  0.7  1.2  1.9  2.2 


'  Estimate. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Statistical  Abstract  of  ttie  United  States  1999. 
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I 

HOW  MUCH  IS  YOUR  DEGREE  WORTH? 

In  a  tight  labor  market,  a  high  level  of  educational  attain- 
ment translates  into  an  almost  instant  asset  for  job  seek- 
ers and  is  a  good  predictor  of  high  future  earnings.  In  an 
increasingly  high-tech,  skills-based  marketplace,  it  is  no 
longer  possible  to  support  a  family  with  only  a  high 
school  diploma.  In  1997,  a  4-year  college  degree  was 
worth  nearly  55  percent  more  in  wages  than  was  a  high 
school  diploma.  In  manufacturing,  workers  with  less  than 
a  high  school  education  made  less  in  constant  dollars  in 
1996  than  they  did  in  1959,  while  college  graduates  in 
manufacturing  earned  nearly  one-third  more  (about 
S67,000).  Across  all  jobs,  men  25  and  older  with  only  a 
high  school  diploma  earned  an  average  of  $27,642  a  year 
in  1997,  according  to  the  U.S.  Census  Bureau;  women  in 
the  same  age  and  education  bracket  fared  far  worse,  net- 
ting an  average  of  S22,067.  In  stark  contrast,  male  and 
female  college  graduates  age  25  and  older  in  1997  made 
about  $48,616  and  $35,379,  respectively. 

Ironically,  despite  the  long-term  economic  advantages 
of  staying  in  school,  the  high  school  dropout  rate  has 
stagnated  at  about  15  percent  in  the  last  two  decades. 
African-American  and  Hispanic  teenagers  are  about  six 
times  as  likely  to  drop  out  of  high  school  before  gradua- 
tion than  are  white  students.  According  to  the  Educa- 
tional Testing  Service  (ETS),  the  robust  economy  and 
tight  labor  market  are  at  least  partly  responsible  for  this 
dismal  statistic.  Low-skill  jobs  in  fast-food  restaurants, 
gas  stations,  and  the  custodial  services  help  lure 
teenagers  away  from  school  with  the  illusion  of  a  high- 
paying  job.  However,  the  same  ETS  study  found  that 
within  a  decade,  people  who  earned  a  high  school 
diploma  surpassed  the  low  wages  of  their  peers  who 
dropped  out. 

To  track  the  relationship  between  education  and  earn- 
ing power,  the  U.S.  Census  Bureau's  education  branch  has 
created  a  popular  link  on  its  Web  site  called  "How  Much 
is  Your  Degree  Worth?"  To  visit,  go  to  www.census.gov 
and  click  on  E  for  "education."  You  will  find  current  popu- 
lation and  educational  attainment  figures  along  with 
information  on  top-earning  careers. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census, 
Outcomes  of  Education,  Current  Population  Reports,  Series  P-60. 


1997.  By  2009,  men  will  increase  their  numbers  in  college  to 
6.9  million,  a  10  percent  jump  from  1997. 

Students  age  18  to  24  increased  their  numbers  on  college 
campuses  from  7.8  million  in  1989  to  7.9  million  in  1997.  an 
increase  of  2  percent.  That  number,  however,  is  projected  to 
increa.se  to  9.8  million  by  2009,  a  24  percent  increase.  As  a 
result,  the  proportion  of  university  students  1 8  to  24  years  old. 
which  fell  from  57  percent  in  19X9  to  35  percent  in  1997,  is  pro- 
jected to  be  60  percent  by  2009.  Students  age  25  and  older  will 
account  for  about  6.3  million  of  the  university  student  popula- 
tion in  2009,  about  the  same  percentage  as  in  1997. 

Community  colleges  will  continue  to  see  their  numbers 
grow.  Since  the  1970s,  the  number  of  educational  institutions 
offering  associate  degrees  has  nearly  doubled,  from  about  900 
to  about  1.742.  Community  colleges  now  teach  at  least  .^9  per- 
cent of  all  students  in  postsecondary  institutions,  with  total  full- 
time  and  part-time  enrollments  expected  to  exceed  5.5  million 
for  the  1997-1998  school  year  when  final  tallies  are  done. 

Graduate  school  enrollment  rose  from  1..^  million  in  1984  to 
an  estimated  1 .7  million  in  1997.  an  average  annual  increase  of 
2  percent  and  a  30  percent  jump  for  the  entire  13-year  period. 
Using  the  middle  scenario,  graduate  enrollment  is  expected  to 
continue  to  climb,  reaching  1.8  million  by  2009.  According  to 
the  Chronicle  of  Hii^lwr  Ediu  alion.  490.933  of  all  postsec- 
ondary students  in  1998-1999  were  foreign  students,  compared 
with  218.700  in  1976.  The  Asian  financial  crisis  put  only  a 
modest  dent  in  the  number  of  foreign  students  who  took  advan- 
tage of  the  U.S.  educational  system  in  1998.  The  top  five  coun- 
tries sending  students  to  the  United  States  in  1997-1998  were 
.lapan  (47.073  students),  China  (46,958),  Korea  (42,890),  India 
(33,818),  and  Taiwan  (30,855).  The  Republic  of  Korea  had  the 
biggest  I -year  increase  ( 15.5  percent)  in  the  number  of  citizens 
studying  in  the  United  States.  China  and  India  were  a  close  sec- 
ond and  third,  posting  10.5  percent  and  10.4  percent  gains, 
respectively,  over  1996-1997  enrollments.  Only  Hong  Kong 
showed  a  drop  ( 1  1.7  percent)  in  that  period  (see  Economic  and 
Trade  Trends  at  the  beginning  of  the  chapter). 

According  to  the  Suirislicul  Ahstnict  of  the  Vniicd  Siiitcs.  for- 
eign students  accounted  for  nearly  26  percent  of  the  44.645  doc- 
torates awarded  in  1996,  a  50  percent  increase  since  1981,  when 
they  earned  12.8  percent  of  all  doctoral  degrees.  The  high  repre- 
sentation of  foreign  students  is  especially  striking  in  graduate 
computer  science,  information  technology,  and  medical  and 
engineering  programs,  hi  fact,  more  than  half  of  engineering 
doctorates  went  to  foreign  students  in  1997,  according  to  the 
National  Academy  of  Sciences  (NAS).  NAS  states  that  increas- 
ing the  number  of  American  students  in  science  and  engineering 
will  require  a  significant  improvement  in  the  number  and  caliber 
of  precollege  courses.  It  urges  professional  scientists  and  engi- 
neers to  continue  to  work  with  state  committees  to  improve 
K-12  standards  and  promote  "best  practices"  in  the  teaching  of 
courses  that  expand  science  and  technological  literacy. 

Educational  Attainment 

Americans  are  entering  the  new  millenium  better  educated  than 
ever  before,  but  the  U.S.  literacy  rate  is  still  well  below  that  of 


industrialized  nations  such  as  Germany.  Sweden,  and  Japan. 
Between  1999  and  2009.  the  number  of  U.S.  high  school  grad- 
uates will  increase  16  percent.  According  to  the  U.S.  Bureau  of 
the  Census's  Current  Popiihition  Survey,  82  percent  of  all  peo- 
ple over  age  25  in  the  United  States  were  high  school  graduates 
in  1997  and  24  percent  had  completed  4  years  of  college  (see 
Economic  &  Trade  Trends  at  the  beginning  of  the  chapter).  This 
represents  a  healthy  increase  since  1980.  when  67  percent  fin- 
ished high  school  and  only  16  percent  had  graduated  from  a  4- 
year  college  or  university.  Professional  degrees  were  up  in 
1997,  with  5.3  percent  of  those  over  age  25  earning  a  master's 
degree.  In  that  year,  just  1 .4  percent  held  a  professional  degree 
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in  medicine  or  law  and  1  percent  earned  a  doctorate  in  any  field 
I  see  the  boxed  note  "How  Much  Is  Your  Degree  Worth?"  and 
Figure  49-1 ).  Men  edged  out  women  in  the  number  of  doctoral 

j  degrees  conferred  in  1997,  earning  26.836  doctorates  hi  1997 
while  women  earned  17,809. 

High  schools  continue  to  struggle  to  meet  or  beat  the  stan- 
dardized test  score  levels  on  the  Scholastic  Achievement  Test 
(SAT)  (formerly  called  the  Scholastic  Aptitude  Test)  set  in 
1970-1971,  although  students  have  posted  modest  gains  in 

[  mathematics  in  r^'cent  years.  In  1987,  for  exarnple,  all  students 
^cored  an  average  of  501  on  the  mathematical  portion  of  the 
SAT;  by  1997,  that  score  had  inched  up  to  .SI  1,  a  10  percent 
improvement  over  the  decade.  The  number  of  Hispanics  and 
African-Americans  taking  the  SAT  continued  to  climb,  but 
minority  students  continue  to  score  below  the  average  (423  for 
African-Americans  in  1997)  on  the  mathematics  portion. 
Asian-Americans  continued  to  outpace  all  other  minority 
groups  in  mathematics  (460  in  1997).  Average  SAT  scores  in 

1  mathematics  for  college-bound  high  school  seniors  were  492  in 
1980;  in  1997,  they  were  51 1. 

In  1996,  the  most  recent  year  in  which  the  test  was  given,  the 
National  Assessment  of  Educational  Programs  (NAEP)  found 
ihat  97  percent  of  all  17-year-olds  in  public  high  schools  per- 
formed at  or  above  selected  mathematical  proficiency  levels 
when  asked  to  do  basic  numerical  operations  (balancing  a 
checkbook,  adding  a  column  of  numbers)  and  problem  solving. 
However,  when  NAEP  measured  the  saine  students"  proficiency 
at  problems  using  moderately  complex  procedures  and  reason- 
ing, only  59  percent  were  found  to  be  proficient.  Algebraic 
equations  involving  multistep  procedures  posed  an  even  greater 
challenge,  with  only  7  percent  of  students  reaching  NAEP's 
|iioficiency  target  levels.  Students  attending  private  schools  did 


considerably  better  at  (he  moderately  complex  problems  (72 
percent  reached  the  target  score)  bul  only  marginally  better  ai 
the  most  advanced  level,  with  10  percent  mastering  multistep 
algebra  problems.  Tests  measuring  knowledge  in  history  and 
geography  were  similarly  discouraging,  although  student/ 
scores  improved  across  all  categories  the  higiicr  tiieir  parents" 
level  of  education  was. 

In  1996,  President  Clinton  reacted  to  educators"  concern 
about  tile  inability  of  U.S.  workers  to  adjust  to  a  rapidly  chang- 
ing marketplace  by  calling  for  a  new  initiative.  Standards  2000. 
to  increase  school  performance.  Standards  2000  calls  on  stales 
to  enact  programs  to  meet  unitbrm  national  academic  goals.  In 
some  states,  businesses  are  actively  collaborating  with  high 
schools  in  learning  partnerships,  helping  students  translate  their 
career  goals  into  business  plans  or  tutoring  the  college-bound  in 
the  skills  needed  to  succeed  at  the  university  level. 

Overcrowded  schools  and  poor  scores  in  reading,  math,  sci- 
ence, and  critical  thinking  tests  have  parents  clamoring  lor 
more  rigorous  instruction  anil  smaller  classes.  In  response, 
nearly  a  do/en  states  arc  offering  p(>!itically  controversial 
school  voucher  programs  that  allow  residents  of  certain  districts 
to  opt  out  ol  public  education  altogether.  Most  of  the  voucher 
programs,  including  one  in  Cleveland,  are  facing  court  chal- 
lenges because  they  may  violate  the  constitutional  separation  of 
church  and  state.  Public  concern  about  the  quality  of  US  public 
schools  helped  President  Clinton  get  a  $1.2  billion  education 
allocation  in  1998  from  Congress  to  fund  the  hiring  ol  100,000 
new  teachers  in  1999-2000,  a  move  designed  to  reduce  class 
sizes  and  encourage  more  one-on-one  interaction  betv\een 
pupils  and  teachers.  The  President  also  suggested  allocating 
$65  million  in  additional  funding  for  public  charter  schools. 

EDUCATIONAL  INNOVATIONS  AT  SCHOOL 
AND  WORK 


The  classroom  technology  revolution  advanced  by  leaps  and 
bounds  in  1998-1999  as  computers  continued  to  transform  the 
learning  environment.  Fueling  spending  on  computer  technol- 
ogy in  education  is  President  Clinton"s  1996  Technology  Liter- 
acy Challenge,  which  pledged  to  provide  all  eighth-graders 
with  access  to  the  Internet  by  the  year  2000,  a  goal  that  has  been 
largely  accomplished.  According  to  Market  Data  Retrieval 
(MDR).  a  private  marketing  company  that  surveyed  86.600 
public  schools  in  1998.  the  number  of  public  elementary  and 
secondary  schools  with  Internet  access  increased  from  35  per- 
cent in  1994  to  65  percent  in  1996.  Between  1996  and  the 
1998-1999  school  year,  the  number  of  computers  in  classrooms 
increased  30  percent  (8.2  million  computers),  and  today  90  per- 
cent of  all  schools  have  at  least  some  computers  wired  to  the 
World  Wide  Web.  Administrators  also  are  more  dependent  on 
computers  for  tasks  that  include  daily  attendance,  counseling, 
grading,  scheduling,  and  payroll.  Many  school-based  comput- 
ers now  use  dedicated  T-1  lines  rather  than  telephone  lines  w  ith 
the  slower  dial-up  technology.  A  significant  number  of  schools 
now  have  computers  in  computer  laboratories/media  centers. 


Mean  Annual  Income  of  Persons  18 
Years  Old  and  Over,  by  Highest 
Degree  Attained,  1998 
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TABLE  49-4:    Public  Schools  with  Access  to  the  Internet,  1996-1998 


Percent  of  Schools 
with  Internet  Access 

Percent  of  Instructional  Rooms 
with  Internet  Access 

1996 

1997 

1998 

1996 

1997 

1998 

Total  schools 

65 

78 

89 

14 

27 

51 

Elementary 

61 

75 

88 

13 

24 

51 

Secondary 

77 

89 

94 

16 

32 

52 

Source:  U.S.  National  Center  for  Education  Statistics,  "Internet  Access  in  Public  Schools  and  Classrooms:  1994-98,"  from  U.S.  Department  of  Commerce, 
Bureau  of  the  Census,  Statistical  Abstract  of  the  United  States,  1999. 


libraries,  and  individual  clas.srooms;  satellite  dishes,  cable, 
local  area  networks  (LANs),  CD-ROMs,  modems,  and  other 
hallmarks  of  the  information  age  are  becoming  much  more 
common,  especially  in  affluent  school  districts  (see  Table  49-4). 

Classroom  Technology  Explosion 

The  physical  plant  of  new  schools  today  is  changing  to  accom- 
modate the  expanding  role  of  computer  technology  in  educa- 
tion. This  often  means  a  larger  construction  footprint  to 
incorporate  separate  media  centers,  libraries,  and/or  computer 
research  and  learning  laboratories  into  the  floor  plans  of  ele- 
mentary, middle,  and  high  schools  (see  Chapter  6  for  a  discus- 
sion of  school  construction).  While  significant  progress  has 
been  made  in  outfitting  schools  to  hook  up  to  the  Internet,  the 
wiring  of  classrooms  for  the  Internet  still  lags.  According  to  a 
1998  report  by  the  American  .Society  of  Civil  Engineers,  ""46 
percent  of  all  classrooms  lack  basic  wiring  to  support  computer 
systems." 

The  ratio  of  computers  to  pupils  has  risen  significantly  since 
the  computer  age  took  root  in  the  classroom  in  the  early  I98()s. 
hi  the  1984-1985  school  year,  there  were  62.7  students  for  each 
computer  in  all  schools.  By  1998-1999,  the  national  average 
was  projected  to  drop  to  5.9  students  per  computer.  Some  states, 
such  as  Wyoming,  posted  even  more  impressive  gains  with  3.5 
students  per  machine.  California — the  nation's  most  populous 
state — had  the  least  favorable  ratio  at  8.5  students  per  computer, 

TABLE  49-5:  Students  per  Computer  in  Elementary 
and  Secondary  Schools,  1985  and  1997 


Students  per  computer 

1984-1985 

1997-1998 

1998-1999 

U.S.  total 

62.7 

6.4 

5.9 

Public  schools,  total 

63.5 

6.3 

5.7 

Elementary 

79.3 

6.9 

6.3 

Middle/junior  high 

61.2 

5.6 

5.8 

Senior  high 

51.5 

5 

5.1 

Catholic  schools,  total 

73.5 

8.5 

7.6 

Elementary 

85.1 

8.8 

7.7 

Secondary 

57.8 

7.8 

7.3 

Other  private  schools,  total 

40.5 

7.6 

6.9 

Elementary 

42.7 

8.2 

7.2 

Secondary 

40.1 

5.3 

4.7 

Source:  Market  Data  Retrieval,  Shelton,  CT,  unpublished  data  (copyright), 
from  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Satistical 
Abstract  of  the  United  States.  1999. 


according  to  MDR.  The  national  average  is  6.3  students  per 
machine.  Senior  high  schools  do  slightly  better  than  do  elemen- 
tary schools  at  providing  classroom  access  to  computer  tech- 
nology (see  Table  49-5). 

Over  a  5-year  period,  the  number  of  computers  for  instruc- 
tional use  grew  105  percent  from  3.6  million  units  in 
1992-1993.  to  6.3  million  in  1996-1997,  to  today's  8.2  million 
(7.5  million  instructional  units  and  600,000  administrative-use 
computers),  according  to  MDR.  Since  1995-1996,  schools  have 
increased  the  number  of  computers  by  30  percent;  since  1997, 
the  number  of  school-based  computers  has  jumped  10  percent. 

According  to  MDR,  nearly  80  percent  of  all  schools  use  a 
LAN  to  communicate  electronically  within  the  school,  hi  a  new 
trend,  60  percent  of  the  nation's  largest  schools  use  wide  area 
networks  (WANs)  and  half  use  satellite  dishes  and  videodiscs. 
Some  elementary  schools  are  still  being  built  without  telephone 
hookups  in  the  classrooms  to  support  computer  modems,  but 
many  others  are  installing  fiber-optics  as  an  alternative  way  to 
deliver  technology  to  school  learning  centers. 

Although  MDR  reports  a  big  jump  in  the  number  of  teachers 
who  use  computers  each  day  in  the  classroom,  it  also  reports  a 
continuing  need  to  increase  technology  training  for  educators. 
Some  studies  show  that  between  25  and  38  percent  of  elemen- 
tary and  secondary  teachers  are  just  beginning  to  learn  basic 
computing  or  are  totally  computer-illiterate.  Education  Week 
reports  that  while  50  percent  of  all  full-time  teachers  partici- 
pated in  a  professional  development  activity  in  1994  to  learn 
technology  applications,  only  15  percent  of  teachers  had  at  least 
9  hours  of  training  in  computer  use.  The  Office  of  Technology 
Assessment  (OTS)  estimates  that  it  takes  5  years  to  effectively 
introduce  technology  into  a  school's  curriculum.  OTS  said  that 
support  and  ongoing  professional  development  are  crucial  dur- 
ing that  period.  Unfortunately,  although  many  school  districts 
invest  in  computer  hardware,  they  fail  to  encourage  or  require 
staff  members  to  upgrade  their  skills  on  a  regular  basis  or  bud- 
get enough  money  for  ongoing  technology  education  of  staff. 

Not  all  students  or  school  districts  have  equal  access  to  these 
cutting-edge  educational  technologies.  MDR's  data  show  that 
equity  is  still  an  issue  at  schools  with  high  percentages  of  minor- 
ity students,  high  poverty  levels,  or  both.  Schools  that  are  more 
than  50  percent  African-American  or  Hispanic  have  7.1  students 
per  computer,  which  is  above  the  national  average.  The  discrep- 
ancy is  largest  when  it  conies  to  Internet  hookups.  In  districts 
where  30  percent  or  more  of  the  students  are  impoverished,  only 
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7S  pcivciit  of  schools  have  access  to  the  hiternct.  hi  contrast,  in 
tlistricts  with  poverty  rates  under  6  percent,  90  percent  ol  all 
schools  have  Internet  access.  Conversely,  school  districts  with 
the  most  poverty-level  students  are  much  more  likely  to  use  a 
Milellile  dish  to  enhance  their  ability  to  access  resources  outside 
the  school's  walls  than  are  their  more  ainuent  counterparts. 

At  the  university  level,  MDR  predicted  that  total  spending 
lor  computer  hardware  and  sol'lware  would  reach  $2.5  billion 
lor  the  1998-1999  .school  year,  a  decrea.se  of  I  I  percent  over 
tiie  $2.8  billion  spent  in  the  previous  school  year.  MDR  states 
that  this  drop  rellects  a  shift  in  spending  away  Irom  hardware 
and  into  software.  Spending  on  hardware  will  be  $1.7  billion,  a 
decline  of  17  percent;  spending  on  software  will  increase  by  9 
pLMcent  to  $814  million.  Administrative  programs  will  account 
lor  about  $422  million  of  that  sum,  while  $392  million  will  go 
toward  instructional  software.  Many  more  libraries  are  upgrad- 
ing their  electronic  catalogs  and  interactive  database  search  ser- 
vices for  students  at  remote  dormitory  locations;  administrative 
departments  are  linking  most  university  computers  in  enhanced 
,  systemwide  networks.  Colleges  with  enrollments  twer  l(),()()() 
are  spending  the  most  on  computer  hardware  and  software 
upgrades.  Most  university  professors  now  routinely  use  com- 
puter communications  technology  to  deepen  academic  discus- 
sions between  formal  class  sessions  by  making  on-line  debates 
of  written  work  a  required  part  of  classroom  participation. 

Business  and  School  Partnerships 

The  Bureau  of  Labor  Statistics"  (BLS)  Office  of  Employment 
Statistics  predicted  that  job  opening;,  for  systems  analysts,  com- 
puter engineers,  and  computer  scientists  will  increase  108  per- 
cent from  the  1996  figure  of  933,000  jobs  to  1.9  million 
liigh-tech  jobs  in  2006.  Educators  fear  that  many  of  those  posi- 
tions will  go  unfilled  or  go  to  better-educated  foreign  students 
unless  the  skills  taught  in  U.S.  secondary  and  postsecondary 
schools  improve  dramatically.  This  means  creating  cuniculum 
ihat  teaches  both  critical  thinking  skills  and  expertise  in  com- 
puter programming  and  repair.  Employees  need  skills  that  can 
travel  from  job  to  job.  This  entails  training  workers  who  are 
committed  to  precision  craftsmanship,  high  manufacturing  and 
repair  standards,  and  quality  control. 

To  that  end,  in  June  1999,  the  U.S.  Congress  directed  the 
National  Research  Coucil  (NRC)  of  the  NAS  to  launch  a  15- 
month  study  of  various  industries  in  the  information  technology 
field  and  profile  their  workforce  needs.  Government  and  indus- 
try are  concerned  about  the  availability  of  a  well-trained  labor 
force,  and  the  study  will  try  to  pinpoint  the  needed  skill  mix  lor 
future  high-tech  workers.  It  also  will  look  at  meeting  labor 
needs  from  foreign  immigration,  examine  the  best  business- 
school  partnerships,  and  evaluate  the  effectiveness  of  various 
employer  training  programs.  Controversial  issues  such  as  age 
discrimination  and  worker  displacement  by  immigrants  will  be 
studied  as  well. 

The  National  Science  Foundation's  (NSF)  advanced  tech- 
nology education  program  is  promoting  partnerships  between 
potential  employers  and  community  colleges  in  an  effort  to  tar- 
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S4.5  billion  (7%| 

Custom  materials 
$2.1  billion  (3.6%) 

Outside  services 
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Off  the  shelf  materials 
S2  3  billion  (3,8%) 

Hardware 

$4.1  billion  (6.6%) 


Seminars  and  conferences 
$4.4  billion  (7%) 
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FIGURE  49-2 

get  curriculum  to  lit  the  hundreds  oi  thousands  of  high- 
technology  jobs  the  economy  is  expected  to  create  over  the  next 
5  years.  About  200  NSF-sponsored  partnership  programs  began 
in  1998.  and  employers  and  educators  are  analyzing  the  prelim- 
inary results.  Other  collaborative  learning  programs  are  being 
developed  by  the  Institute  for  Policy  Studies  at  Johns  Hopkins 
University  in  Baltimore.  This  work  is  part  of  the  folKnv-up  to 
the  1991  report  "What  Work  Requires  of  School:  A  SCANS 
Report  for  America  2000."  Some  pilot  programs  involve  build- 
ing basic  skills  at  the  high  school  level,  collaborative  efforts 
between  kical  employers  and  secondary  schools,  and  training 
college  students  in  how  to  make  a  business  plan.  To  learn  more, 
one  can  visit  the  Johns  Hopkins  Web  site  at  w  w  vv.scans.jhu.edu. 

On-the-Job-Training 

According  to  Tniiniin;  magazine's  annual  Industry  Report 
(October  1998),  U.S.  companies  with  KM)  or  more  employees 
spent  an  estimated  $60.7  billion  on  formal  workplace  training 
in  1998,  a  3.6  percent  increase  over  l')97  and  a  26  percent  rise 
since  1993.  According  to  Dun  and  Bradstreet,  138.850  U.S. 
businesses  empU)yed  100  or  more  people  in  1998.  The  $60.7 
billion  figure  for  formal  training  expenditures  does  not  include 
informal,  on-the-job  training  or  account  for  training  gi\en  at 
thousands  of  companies  with  fewer  than  100  workers  (see  Fig- 
ure 49-2). 

While  the  trend  is  for  U.S.  employers  to  invest  an  increasing 
percentage  of  their  overall  budget  for  honing  workplace  skills, 
the  United  States  is  being  outspent  by  it^  global  competitors  in 
the  G-7  countries  in  all  categories  that  measure  on-the-job 
training.  According  to  the  Organization  for  Economic  Coopera- 
tion and  Development  (OECD).  34  percent  of  all  v\orkers 
between  the  ages  of  25  and  64  in  the  United  Slates  took  part  in 
a  job-related  program  to  acquire  new  skills  in  1998.  either  selt- 
finaiiced  or  employer-sponsored.  The  OECD  found  that  more 
workers  took  part  in  similar  programs  in  .-Xustralia  (38  percent). 
Finland  (45  percent).  France  (40  percent).  Sweden  (42  percent). 
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and  Swit/eiiand  (35  percent).  Many  of  the  United  States"  inter- 
national rivals  have  more  formahzed  educational  systems  that 
emphasize  scht)ol-to-work  and  apprenticeship  programs  and 
have  a  longer  history  of  university-business  partnerships.  The 
United  States — whWe  outperformed  by  students  in  G-7  coun- 
tries on  tests  measuring  complex  problem  solving  and  verbal 
skills  through  high  school — is  still  generally  perceived  to  have 
better  graduate  and  professional  school  training,  and  the  U.S. 
workplace  continues  to  produce  workers  who  are  perceived  as 
more  tlexible,  competitive,  and  productive  than  those  in  many 
other  countries. 

Business  In-House  Training 

The  most  successful  companies  say  that  tmgoing  upgrading  and 
retooling  of  workers"  skills  build  a  more  stable,  loyal,  and  tlex- 
ible workplace.  The  most  profitable  companies  usually  guaran- 
tee workers  a  set  number  of  training  hours  per  year.  According 
to  the  American  Society  for  Training  and  Development 
(ASTD).  the  best  companies  use  innovative  practices  such  as 
self-directed  teams  that  emphasize  access  to  business  informa- 
tion, profit  sharing,  group-based  pay.  or  team-productivity 
bonuses.  Some  companies  hire  individual  mentors  to  coach 
teams  of  workers.  For  example,  in  the  transpiirtation  and  public 
utilities  sector,  which  makes  up  about  8.2  percent  of  the  econ- 
omy and  includes  power,  water,  and  gas  utilities  and  the  truck- 
ing, airline,  and  railroad  industries,  companies  spend  the  most 
on  job-specific  training  to  improve  delivery  mechanisms, 
including  computerized  simulator  programs. 

The  people  most  likely  to  get  workplace  training  are  produc- 
tion workers  ( 16.9  million),  professionals  ( 10  million),  customer- 
.service  personnel  (7.2  million),  administrative  employees  (5.2 
million),  salespeople  of  all  backgrounds  and  first-line  supervi- 
■sors  (4.2  million  each),  middle  managers  (3.6  million),  senior 
managers  ( 1 .7  million),  and  executives  ( 1 .3  million).  According 
to  the  BLS,  about  70  percent  of  workers  at  the  1.000  businesses 
polled  had  received  some  kind  of  training  in  the  year  before  the 
most  recent  survey  (1997).  White  men  in  midcareer  jobs  were 
more  likely  to  get  training  than  were  women  and  minorities  or 
people  younger  than  24  and  older  than  55.  College  graduates 
get  more  opportunities  to  improve  their  workplace  skills  than 
do  those  with  only  a  high  school  education,  another  clear  sign 
that  a  high  level  of  educational  attainment  is  a  predictor  of 
future  workplace  success  and  high  earnings.  According  to  the 
ASTD  and  BLS.  those  who  receive  regular  workplace  training 
earn  up  to  16  percent  more  than  did  their  similarly  educated 
nontrained  peers. 

Business  Outsourcing  of  Training 

Companies  on  the  leading  edge  of  the  economy  in  the  United 
States  are  devoting  about  one-third  of  their  overall  training  bud- 
gets to  hiring  outside  consultants  to  upgrade  workers"  com- 
puter, technical,  interpersonal,  managerial,  and  team-based 
skills.  However,  outsourcing  has  not  created  a  management 
stampede  to  hire  outside  specialists  to  conduct  training  work- 
shops. Surveys  show  that  despite  predictions  that  the  use  of  out- 


side experts  would  skyrocket,  the  percentage  of  training  that  is 
outsourced  (provided  by  contract  employees  outside  the  firm) 
has  not  changed  in  the  last  2  years.  Training  magazine  says  that 
69  percent  of  all  formal  training  is  provided  by  internal  staff, 
compared  with  31  percent  delivered  by  outside  sources. 
According  to  Training's  survey,  at  least  54.5  million  workers 
got  some  form  of  formal  training  in  1997,  and  70  percent  of 
them  were  taught  by  a  live  teacher  in  a  classroom. 

ASTD  reported  that  of  the  500-plus  companies  it  polled, 
leading-edge  firms — those  which  met  several  benchmark 
standards — spent  the  most  on  worker  training.  Most  of  those 
leading-edge  firms  spent  $150  to  $300  more  per  employee  on 
job  skills  training  in  1998  than  they  did  in  1997.  ASTD  said  that 
most  of  those  firms  delivered  I  1 .8  percent  of  their  training  by 
using  learning  technologies  such  as  CD-ROMs,  Intranets, 
LANs,  and  the  Internet.  Training  expenditures  for  these  so- 
called  benchmark  companies  fell  into  the  following  categories: 
tuition  reimbursements  for  workers,  1 3.3  percent:  wages  for  the 
training  staff,  41.4  percent;  outsourcing  training  payments,  27 
percent:  and  other  expeditures,  18.3  percent. 


INTERNATIONAL  EDUCATION 
COMPARISONS  

In  general,  the  greater  a  country's  wealth,  the  higher  the  percent- 
age of  GDP  it  spends  on  education.  This  is  still  true  for  the 
United  States,  but  other  global  competitors  are  quickly  catching 
up.  In  1 997.  France  and  Canada  spent  a  larger  percentage  of  GDP 
on  primary  and  secondary  education  than  did  the  United  States, 
but  only  Canada  spent  more  on  higher  education  and  on  all  edu- 
cation levels  combined.  The  ratio  of  U.S.  expenditures  on  educa- 
tion to  GDP  to  the  percentage  of  per  capita  GDP  is  also  fairly 
healthy,  but  not  as  high  as  it  is  in  some  of  our  global  competitors. 

High  teacher  attrition  and  dropout  rates,  especially  in  the 
first  3  years  of  teaching,  continue  to  stymie  education  policy 
makers  seeking  to  attract  and  hold  quality  educators  in  a  tight 
labor  market.  Lack  of  job  status  is  also  a  problem  in  the  United 
States.  Many  educators  complain  that  young  teachers  do  not  get 
support  from  their  school  colleagues  or  from  the  larger  school 
community  for  the  tough  job  they  do.  In  September  1999,  with 
the  opening  of  school  looming,  districts  across  the  United 
States  .scrambled  to  fill  thousands  of  teaching  slots.  To  recruit 
candidates,  many  districts  increased  base  starting  salaries 
and/or  offered  signing  bonuses  to  new  hires.  Starting  salaries 
for  U.S.  teachers  are  competitive  with  those  of  other  similarly 
educated  professionals,  but  career  salary  maximums  lag  well 
behind  those  of  teachers  in  other  industrial,  G-7,  and  Pacific 
Rim  countries.  Between  1990  and  1996,  average  teacher 
salaries  in  public  elementary  and  secondary  schools  increased 
24  percent  from  $20,292  to  $25,167.  Even  with  that  increase, 
when  salaries  are  adjusted  for  inflation,  average  beginning 
teacher  salaries  are  relatively  low  compared  with  salaries  in 
other  fields  college  graduates  can  enter.  In  1995.  salaries  for 
career  teachers  with  10  years  or  more  in  the  classroom  averaged 
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$3X.456  compared  with  $43,773  lor  otht-r  professionals  over  25 
with  a  bachelor's  degree,  using  1996  constant  dollars. 

CHALLENGES  FOR  THE  NEW  MILLENNIUM 

One  of  the  main  challenges  in  the  In  st  decades  of  the  twenty-first 
century  will  be  to  increase  opportunities  in  poorer,  high-minority 
school  districts.  This  means  not  only  making  concerted  efforts  to 
ease  overcrowding  but  also  taking  measures  to  ensure  that 
schools  are  secure,  nonviolent  refuges  where  learning  can  take 
place.  Educators  need  to  tind  ways  to  increase  the  number  of 
minority  students  who  successfully  complete  high-level  math  and 
sciences  courses  and  go  on  to  college.  By  2013.  some  19  slates 
will  have  school  enrollments  that  are  at  least  30  percent  nonwhite. 
Studies  show  that  schools  with  high  percentages  of  nonwhite  stu- 
dents tend  to  be  less  well  funded  and  lag  in  the  acquisition  ol  cut- 
ling-edge  instructional  materials,  computers,  and  educational 
technologies.  In  the  Los  Angeles  LInified  School  District,  the 
Manual  Arts  High  School  has  doubled  its  enrollment  to  over 
4.000  students.  Many  are  housed  in  portable  classrooms  or  in 
rooms  where  the  pupil-to-teacher  ratio  far  exceeds  the  national 
average.  They  are  not  alone.  From  Florida  to  Illinois,  from  New 
York  to  Washington.  DC.  students  are  being  crammed  into  spaces 
that  are  not  conducive  to  learning.  Perhaps  student  opportunities 
can  be  enlarged  through  Title  I  and  the  new  Technology  Literacy 
Challenge  Fund,  among  other  programs.  Without  such  an  effort, 
the  high  school  graduates  now  entering  community  colleges  and 
vocational  schools  in  record  numbers  will  continue  to  arrive  with- 
I  out  the  minimal  computer  and  problem-solving  skills  needed  to 
succeed  in  tomorrow's  workforce.  An  inadequate  education  will 
continue  to  act  as  a  potential  social  and  economic  destabilizing 
agent  unless  opportunities  are  expanded  tor  all. 

Joan  McQueeney  Mitric,  Washingt(Mi.  DC.  (301)  933-3042. 
iniitriclCo'aol.com.  December  1999. 
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TRAVEL  AND  TOURISM 
Economic  and  Trade  Trends 


International  Travel  and  Tourism 
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($  billions) 
80 


'  International  Travel  Receipts  (excluding  transporiahonl. 
Source:  World  Tourism  Organization 


U.S.  International  Travel  Receipts 
(Exports) 


($  billions) 
15 
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Travel  receipts     ™  Passenger  fare  receipts  Total 


Source:  U  S.  Department  of  Commerce.  International  Trade  Administration.  Bureau  of 
Economic  Analysis. 
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Travel  and  Tourism 


INDUSTRY  DEFINITION  Tourism  includes  the  activities  of  persons 
traveling  to  and  staying  in  places  outside  their  usual  environment  for  not 
more  than  one  continuous  year  for  leisure,  business,  or  other  purposes. 


OVERVIEW 


I  he  travel  and  tourism  industry  in  the  United  States  consists  of 
many  industries.  It  is  the  second  largest  U.S.  service  export  and 
itiuilh  largest  overall  export  category,  one  of  the  largest  employ- 
ers, and  the  third  largest  U.S.  retail  sales  industry.  Total  1998 
expenditures  for  domestic  travelers  and  international  visitors 
were  over  $515  billion,  up  from  $502  billion  in  1997  (see  Table 
>()-l).  Over  7  million  jobs  are  directly  supported  by  tourism 
spending,  including  684.000  executive-level  positions,  and  the 
industry  generates  $71  billion  in  federal,  state,  and  local  tax  rev- 
enue annually.  The  outlook  for  spending  by  travelers  to  and 
within  the  United  States  is  excellent.  Total  travel  spending  is 
forecast  to  grow  4.2  percent  annually,  increasing  from  $502  bil- 
lion in  1997  to  $630  billion  in  2002.  Domestic  travel  spending  is 


forecast  to  grow  5  percent  to  reach  $518  billion  in  2002.  Spend- 
ing by  international  visitors  is  expected  to  reach  $119  billion  in 
2003,  growing  5.5  percent  annually  between  1998  and  2003. 


GLOBAL  TOURISM  

According  to  the  United  Nations'  World  Tourism  Organization, 
international  arrivals  worldwide  numbered  635  million  in  1998, 
up  2  percent  from  the  1997  level  despite  the  Asian  economic  cri- 
sis, which  depressed  travel  and  tourism  throughout  the  Pacific 
Rim  countries,  as  well  as  economic  problems  in  Brazil  and  parts 
of  Europe.  From  1988  to  1998,  international  arrivals  woridwide 
increa.sed  from  395  million  to  635  million,  a  61  percent  increase 
(see  Table  50-2).  Spending  by  international  travelers  woridwide 


TABLE  50-1:    Travel  and  Tourism  in  the  United  States  Trends  and  Forecasts 

(billions  of  dollars  except  as  noted) 


Percent  Change 


1997 

1998 

1999' 

2000^ 

2001' 

2002' 

2003' 

97-98 

98-99 

99-00 

98-03^ 

Expenditures 

Domestic  spending 

International  spending 

Total  travel  and  tourism  spending 

408 
94 
502 

424 
91 
515 

446 
94 
540 

471 
99 
570 

494 
105 
599 

518 
112 
630 

119 

3.9 
-3.2 
2.6 

5.2 
3.3 
4.9 

5.5 
5.3 
5.6 

6.9 

Number  of  travelers  (millions) 

Domestic  travelers 

International  visitors  to  the  United  States 

1,026.6 
47.8 

1,035.6 
46.4 

1,061.2 
47.0 

1,081.9 
48.5 

1,095.5 
50.4 

1,107.4 
52.4 

54.6 

0.9 
-2.9 

2.5 
1.3 

1.9 
3.2 

4.2 

Rate  of  inflation  in  travel  services,  % 

3.4 

2.0 

3.3 

3.6 

3.6 

3.6 

'  Estimate. 
'  Forecast. 

'  Compound  rate.  «     ,    ■    ,  i  t  ^ 

Source:  Travel  Industry  Association  of  America;  U.S.  Travel  Data  Center;  U.S.  Department  of  Commerce:  Bureau  of  Economic  Analysis,  International  Trade 

Administration. 
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TABLE  50-2:    Worldwide  and  U.S.  International  Visitor  Arrivals  and  Receipts^ 


Arrivals,  millions 

U.S.  Share 
of  World 
Arrivals, 

/o 

Receipts,  billions 

U.S.  Share 
of  World 
Receipts, 

% 

World 

United  States 

World 

United  States 

1984 

316  4 

9f;  Q 

Q  C 

c5.D 

1  1  O  7 

1  7  O 

15.2 

1 

9c;  /I 

7  D 

1  lo.  1 

17.8 

15.0 

1986 

9A  n 

7  7 

on  A 

14.2 

1  / 

07  Q 

I  1  .o 

7  C 

1  7C  Q 

1  /b.o 

23. 6 

13.3 

1988 

O.D 

on/i  Q 

OQ  A 

14.4 

Zl9fi 

8.5 

1  0 
1 

36.2 

1 6.4 

O.D 

9R7  R 

^0  /  .o 

16. 1 

139  1 

977  R 

48.4 

17,4 

1 

Rn9  R 

/17 

Q  /I 

"31*3  ft 
O  1  O.D 

R/l  7 

17,5 

i  9!70 

Q  Q 

c;7  Q 

o  /.y 

1 7.9 

1994 

553.3 

44.8 

8.1 

352.6 

58.4 

16.6 

1995 

568.5 

43.3 

7.6 

403.0 

63,4 

15.7 

1996 

599,6 

46.5 

7.8 

437.6 

69.8 

15.9 

1997 

619.6 

47.8 

7.7 

438.2 

73.3 

16.7 

1998 

635.1 

46.4 

7.3 

439.4 

71.3 

16.2 

'  All  figures  are  revised  estimates  except  1998  data,  which  are  original  estimates. 

Source;  U.S.  Department  of  Commerce,  International  Trade  Administration;  World  Tourism  Organization. 
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totaled  $439  billion  in  1998,  a  $1  billion  increase  from  the  1997 
level.  This  spending  was  equivalent  to  nearly  13  percent  of 
world  goods  exports.  An  estimated  230  inillion  people  are 
directly  employed  in  the  travel  and  tourism  industries,  account- 
ing for  over  9  percent  of  the  world's  labor  force.  Global  interna- 
tional spending  on  travel  more  than  doubled  in  a  decade,  going 
from  just  over  $204  billion  in  1988  to  over  $439  billion  in  1998. 

The  U.S.  share  of  world  travel  and  tourism  receipts  in  1998 
was  over  16  percent,  down  from  a  peak  of  just  under  18  percent 
in  1993.  The  United  States  has  seen  international  arrivals 
decline  in  4  of  the  last  6  years,  though  receipts  declined  only 
once  in  that  period.  The  United  States  remains  the  world's  top 
tourism  earner,  according  to  the  World  Tourism  Organization 
(see  "Economic  and  Trade  Trends"  at  the  beginning  of  this 
chapter).  In  1998,  the  United  States'  $71.3  billion  in  travel 
receipts  was  more  than  twice  as  large  as  that  of  the  number  two 
earner,  Italy  ($30.4  billion). 


DOMESTIC,  INBOUND,  AND  OUTBOUND 
TRAVEL  AND  TOURISM  TRENDS 

Domestic  Tourism 

An  improved  economy  and  greater  consumer  confidence  have 
improved  travel  and  tourism  industry  revenues  in  the  United 
States.  Unemployinent  has  been  falling,  interest  rates  and  infla- 
tion have  remained  low,  and  the  growth  of  gross  domestic  prod- 
uct has  been  strong.  Relatively  steady  growth  of  disposable 
income  has  benefited  the  industry  because  travel  and  tourism 
consistently  ranks  as  one  of  the  most  common  ways  Americans 
choose  to  spend  their  free  time. 

According  to  the  Travel  Industry  Association  of  America 
(TIA),  total  domestic  travel  revenues  reached  $424  billion  in 
1998,  up  4  percent  from  the  1997  level.  American  travelers  took 
898  million  pleasure  trips  and  272  million  business  trips.  Those 
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trips  lasted  an  average  of  3.6  days,  and  more  than  80  percent 
were  by  automobile.  Minivacations  of  less  than  4  days  seem  to 
dominate  travel  and  tourism  in  the  United  States,  perhaps 
because  Americans  are  becoming  less  likely  to  spend  signifi- 
cant time  away  from  their  jobs.  Over  one-third  of  trips  in  the 
United  States  continue  to  be  visits  to  friends  and  relatives. 

Shopping  is  the  most  popular  activity  on  trips  by  domestic 
travelers  that  last  a  week  or  more.  Outdoor  activity  is  second,  fol- 
lowed by  visits  to  historical  sites  and  museums  (see  Table  50-3). 

Over  the  years,  visits  to  theme  parks  and  national  parks  have 
been  one  of  the  measures  of  travel  and  tourism  industry  activity. 
The  amusement  and  theme  parks  industry  in  the  United  States 
includes  approximately  750  parks  and  has  grown  an  average  2 
to  5  percent  annually  for  the  past  two  decades  in  terms  of  atten- 
dance and  revenues.  Similar  growth  is  expected  to  continue 
over  the  next  several  years.  According  to  the  International  Asso- 
ciation of  Amusement  Parks  and  Attractions,  attendance  figures 
in  1998  were  about  the  same  as  those  in  1997  at  300  million. 
Revenues  were  estimated  at  $8.7  billion  in  1998,  up  from  $8.4 
billion  in  1997.  In  comparison,  national  parks  had  287  million 
visitors,  up  4  percent  from  1997  levels,  reversing  declines  in 
1993.  1994,  and  1996.  The  National  Park  Service  forecast  no 
growth  in  recreational  visits  to  park  sites  in  1999  and  less  than 
2  percent  growth  in  the  year  2000. 

Adventure  travel  (e.g.,  Whitewater  rafting,  mountain  climb- 
ing, and  photographic  safaris)  has  spawned  a  number  of  new 
tour  companies.  The  TIA  reports  that  half  the  U.S.  adult  popu- 
lation has  taken  at  least  one  such  trip.  Educational  travel  (to 
culinary  institutes  for  cooking  classes  or  tours  centered  on 
museums  and  art  galleries)  is  booming.  Another  growing  area  is 
tour  programs  that  focus  on  literature  and  the  arts  and  feature 
opera  and  theater  performances. 

Because  family  travel  accounts  for  much  of  summer  travel 
and  tourisin,  an  increasing  number  of  programs  are  being 
designed  to  accommodate  families.  According  to  the  TIA,  half 
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TABLE  50-3:  Top  10  Activities  of  Inbound  Overseas  Travelers  to  the  United  States  and 
Domestic  Travelers  in  1998 


Rank 

Inbound  Overseas  Travelers 

Domestic  Travelers 

Activity 

r  CI  UUill 

Participating 

Activity 



Percent 
Participating 
in 

1 

Shopping 

89 

Shopping 

33 

2 

Dining  in  restaurants 

83 

Outdoor  activities 

17 

3 

Sight-seeing  in  cities 

45 

Historical  places  and  museums 

15 

4 

Amusement  and  theme  parks 

33 

Beaches 

11 

5 

Visiting  historical  places 

33 

Cultural  events  and  festivals 

10 

6 

Visiting  small  towns  and  villages 

30 

National  and  state  parks 

9 

7 

Water  sports  and  sunbathing 

26 

Theme  and  amusement  parks 

8 

8 

Touring  the  countryside 

24 

Nightlife  and  dancing 

8 

9 

Visiting  national  parks 

21 

Gambling 

7 

10 

Visiting  art  galleries  and  museums 

20 

Sports  events 

6 

Source:  U.S.  Department  of  Commerce,  International  Trade  Administration;  Travel  Industry  Association. 


(il  all  summer  travelers  are  likely  to  participate  in  programs 
.niiied  at  children,  such  as  family  disctnmts,  children's  menus. 
,iiid  children's  activities  at  hotel  and  resoits.  Hotels  increasingly 
are  creating  travel  packages  that  appeal  to  retirees  and  ottering 
accommodations  tor  travelers  with  pets. 

The  Effect  of  International  Travel  and  Tourism 
on  Trade 

international  travel  and  tourism  to  the  United  States  is  an  export 
lor  the  country.  Technically,  it  is  classified  as  a  service  export  in 
I  lie  same  manner  as  freight,  insurance,  telecommunications, 
loyalties,  and  education.  Although  exports  typically  entail 
^cnding  and  selling  U.S.  goods  abroad,  when  an  international 
iiaveler  visits  the  United  States  and  spends  money  on  lodging, 
lood,  or  any  other  item  or  service  during  the  visit,  those  expen- 
ditures are  counted  as  exports. 

International  travel  is  a  significant  export  category  for  the 
I  nited  States  despite  occasional  small  declines.  In  1998. 
icceipts  amounted  to  $91.2  billion  (46.4  million  visitors  spent 
$71.2  billion  for  travel  within  the  United  States  and  paid  $20 
billion  in  fares  to  U.S.  carriers),  making  international  travel 
and  tourism  the  fourth  largest  U.S.  export  category,  account- 
ing for  34  percent  of  all  service  exports  and  10  percent  of  total 
■exports  in  that  year.  Travel  receipts  in  1998  were  down  3  per- 
cent from  those  in  the  previous  year  but  were  expected  to  rise 
.again  in  1999  (see  Table  50-1).  International  travel  receipts 
supported  over  1  million  U.S.  jobs  in  1998  and  generated  $9.1 
toillion  in  federal,  state,  and  local  taxes.  The  United  States 
regularly  has  a  trade  surplus  in  international  travel  and 
tourism,  with  the  largest  surplus  to  date  occurring  in  1996 
($26.3  billion). 

International  Arrivals  in  the  United  States 

The  United  States  hosted  almost  46.4  million  international  vis- 
itors in  1998.  aliTiost  a  3  percent  decline  from  the  level  in  1997. 
Economic  difficulties  in  Asia  and  Canada,  economic  volatility 
in  South  America,  and  a  sluggish  economy  in  Europe  con- 
:ributed  significantly  to  that  decline  (see  Table  50-4). 


Canadian  arrivals  dcclinetl  o\er  11  peiceiil  in  1998  as  a 
result  of  that  country's  weak  economy  and  a  poor  currency 
exchange  rate,  bringing  visitation  trom  Canada  to  its  lowest 
level  since  1987.  Despite  the  decline,  Canada  remains  the 
largest  single  market  Wir  the  United  States,  accounting  for  more 
than  13  million  visitors  in  1998. 

Mexican  visitation  continued  to  have  positive  growth  in 
1998.  up  10  percent,  and  accounted  tor  o\er  9  million  visits  to 
the  United  States.  Mexican  visitors  traveling  to  the  United 
States  by  air  increased  only  9  percent  and  totaled  1 .4  million  in 
1998,  making  Mexican  air  arrivals  the  fifth  largest  market  for 
the  United  States. 

Overseas  arrivals  in  the  United  States  (excluding  Mexicans 
and  Canadians)  totaled  23.7  million  in  1998,  a  2  percent  decline 
from  the  record  set  in  1997.  The  Asian  economic  crisis  was  a 

TABLE  50-4:    Top  international  Travel  Markets  to 
the  United  States  (Inbound) 

(thousands  of  arrivals  except  as  noted) 


Percent  Change 


1997 

1998 

2003' 

97-98 

1998-03' 

North  America 

Canada 

15,127 

13,422 

15,035 

11.3 

2.3 

Mexico 

8,433 

9,276 

10,648 

10.0 

2.8 

Overseas 

Japan 

5,368 

4,885 

5,188 

-9.0 

12 

United  Kingdom 

3,721 

3,975 

5,056 

6.8 

4.9 

Germany 

1,994 

1,902 

2,345 

-4.6 

4.3 

France 

978 

1,013 

1,167 

3.6 

2.9 

Brazil 

941 

909 

891 

-3.4 

-0.4 

Italy 

580 

611 

700 

5.3 

2.8 

Venezuela 

488 

541 

748 

10.9 

6.7 

Argentina 

503 

524 

657 

4.2 

4.6 

Netherlands 

473 

490 

576 

3.6 

3.3 

Australia 

501 

461 

510 

-8.0 

2.0 

Total  arrivals 

47,754 

46,395 

54,607 

-2.8 

3.3 

'  Estimate. 
'  Forecast. 

Source:  U.S.  Department  of  Commerce,  International  Trade  Administration. 
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major  factor  in  that  decline,  with  airivals  from  that  region  down 
more  than  13  percent,  nearly  twice  as  large  a  decline  as  was 
expected.  Growth  in  select  markets  in  Europe  and  South  Amer- 
ica helped  moderate  the  drop  in  total  overseas  arrivals. 

Travel  and  tourism  from  Asia  was  affected  significantly  by  a 
severe  contraction  in  the  number  of  Japanese  arrivals  to  the 
United  States,  which  fell  more  than  9  percent,  a  reflection  of  the 
Japanese  economic  crisis  in  fall  of  1997.  The  bright  spot  in  Asia 
was  India,  which  accounted  for  over  210,000  visitors  to  the 
United  States,  up  22  percent  from  1997  anivals.  Mainland 
China  and  Hong  Kong  experienced  smaller  declines  than 
expected,  with  nearly  a  half  a  million  visitors  between  them 
(209.000  and  213.000,  respectively)  in  1998. 

Conversely,  western  European  visitation  in  1998  continued 
to  grow  (up  3  percent),  although  at  a  slower  rate  than  it  did  in 
1997  (up  7  percent).  Despite  Germany's  economic  downturn  in 
1998,  five  of  the  top  six  western  European  markets  set  an  all- 
time  record  for  arrivals  in  1998.  The  United  Kingdom  contin- 
ued to  grow  (up  nearly  7  percent)  and  almost  reached  a 
milestone  of  4  million  visitor  arrivals  in  1998.  gaining  ground 
on  Japan,  which  holds  the  number  one  overseas  visitation  slot. 
Germany's  economic  ties  with  southeast  Asia  and  a  cutback  in 
the  world's  need  for  machinery  and  equipment  (a  major  portion 
of  Germany's  exports)  contributed  to  the  4.6  percent  decline  in 
the  number  of  German  arrivals  in  the  United  States  in  1998. 
Arrivals  from  France  exceeded  expectations  by  increasing 
nearly  4  percent  and  topping  the  1  million  visitor  mark  for  the 
first  time.  Another  record  in  1998  was  the  over  5  percent  gain  in 
Italian  visitors  (611,000  arrivals).  Arrivals  from  both  the 
Netherlands  and  Sweden  had  positive  growth  (up  nearly  4  per- 
cent and  3  percent,  respectively)  and  also  set  a  new  record. 

Eastern  European  visitation  sustained  positive  growth  for 
most  of  1 998.  up  nearly  5  percent  for  the  year,  despite  a  1  percent 
downturn  in  the  fourth  quarter.  Overall,  eastern  European  arrivals 
reached  a  record  level  with  over  400,000  visitors  in  1998. 

Visitation  from  South  America  at  nearly  3  million  (a  4  per- 
cent increase)  was  better  than  had  been  projected  in  nearly  all 
markets  despite  Brazil's  economic  downturn  and  weakened 
exchange  rate.  In  1998.  over  900.000  Brazilians  visited  the 
United  States.  Arrivals  from  Brazil  were  forecast  to  be  down  as 
much  as  8  percent,  yet  the  year-end  results  showed  a  contrac- 
tion of  only  3  percent  frorn  1997.  Two  of  the  major  markets  in 
South  America  had  much  higher  than  expected  growth.  Colom- 
bia was  up  nearly  16  percent  in  1998  over  1997.  Venezuela's 
visitation  level  displayed  double-digit  growth,  up  1 1  percent  for 
the  year,  and  at  541.000  surpas.sed  the  record  level  set  in  1982 
(532.000).  Countering  the  effects  of  the  Brazilian  downturn. 
Argentina  showed  a  4  percent  growth  in  arrivals  in  1998. 

Central  America  accounted  for  nearly  700,000  visitor 
anivals  to  the  United  States  in  1998  with  solid  dolible-digit 
growth  for  that  region,  up  24  percent.  Three  countries  led  that 
growth:  Guatemala,  up  22  percent;  Costa  Rica,  up  19  percent; 
and  El  Salvador,  up  nearly  46  percent. 

Oceania,  particularly  Australia  and  New  Zealand,  was 
affected  by  the  Asian  economic  crisis,  and  visits  from  those 
countries  were  down  8  percent  and  3  percent,  respectively. 


Other  factors,  such  as  the  drop  in  the  Australian  dollar  against 
the  U.S.  dollar  (down  nearly  17  percent  since  1997).  cheap 
packages  to  Asia,  and  extremely  low  air  fares  to  Europe,  con- 
tributed to  nearly  an  8  percent  decline  in  Australian  visitation  to 
the  United  States  in  1998. 

An  ivals  from  the  Caribbean  decreased  2  percent  in  1998  but 
still  accounted  for  nearly  1.2  million  arrivals  in  the  United 
States.  African  amvals  registered  double-digit  growth  in  1998, 
up  more  than  10  percent  to  258,000.  The  Middle  East  per- 
foniied  well  in  terms  of  growth,  up  nearly  7  percent  to  587,000 
arrivals. 

Spending  by  Country 

Although  arrivals  in  a  country  are  a  useful  measure  of  the  inter- 
national travel  and  tourism  market,  the  real  impact  of  travelers 
results  from  the  export  dollars  they  generate.  Although  one 
might  expect  Canada  and  Mexico,  which  send  the  most  tourists, 
to  generate  the  highest  travel  receipts.  Table  50-5  shows  a  dif- 
ferent picture.  Japan  has  been  the  top  generator  of  travel 
receipts  (over  $13  billion  in  1998).  Japanese  travelers  spent 
$2,817  per  trip  compared  to  $568  for  Canadian  visitors.  Simi- 
larly, a  comparison  of  the  expenditures  of  domestic  and  interna- 
tional travelers  shows  that  international  travelers  on  average 
spent  more  than  five  times  as  much  as  domestic  travelers  did 
($1,967  per  trip  versus  $412  per  trip)  in  1998.  Therefore,  while 
international  travelers  are  a  small-volume  market,  they  have  a 
large  dollar  impact.  Spending  figures  need  to  be  watched  over 
time  because  changes  in  the  global  economy  can  have  a  dra- 
matic effect  on  spending  by  international  visitors. 

Purposes  of  International  Travel  and  Tourism 

International  visitors  to  the  United  States  come  for  many  rea- 
sons. The  top  three  purposes  for  Canadian  visitors  in  1998  were 
vacation  (78  percent),  visiting  friends  and  relatives  (25  per- 
cent), and  business  (22  percent).  Overseas  travelers  in  1998  had 
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TABLE  50-5:    U.S.  International  Travel  Receipts 
(Exports) 

(millions  of  dollars) 

Percent 
Change 


1997 

1998 

97-98 

All  countries 

94,090 

91,246 

-3.0  ^ 

Japan 

16,510 

13,040 

-21.0  1 

United  Kingdom 

9,266 

9,798 

5.7  j 

Canada 

8,156 

7,683 

-5,8 

Germany 

5,502 

5,469 

-0.6  , 

Mexico 

4,297 

4,752 

10.6 

Brazil 

3,862 

3,823 

-1.0  ' 

France 

3,412 

3,309 

-3.0 

Italy 

2,188 

2,558 

16.9 

Argentina 

2,460 

2,146 

-12.8 

Australia 

2,260 

2,110 

-6.6 

Source:  U.S.  Department  of  Commerce:  International  Trade  Administration, 
Bureau  of  Economic  Analysis. 
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,1  similar  pattern:  vacation  (64  percent),  visiting  Iriends  and  rel- 
atives (32  percent),  and  business  (30  percent). 

Destinations  within  the  United  States 

1  ravel  and  tourism  exports  are  unitjue  in  thai  tlie  buyer  travels 
to  die  United  States  to  purchase  the  product,  and  unlike  other 
merchandise  and  service  exports,  the  destination  is  one  of  the 
products  purchased.  In  1998,  there  were  some  very  interesting 
shifts  in  the  visitation  patterns  ol'  overseas  travelers  to  the 
Lhiited  States. 

Florida  became  the  top  state  visited  by  overseas  travelers 
(6.1  million),  surpassing  California  (almost  (i.O  million  visi- 
tors). (Florida  and  California  have  traded  places  ovei'  the  years 
as  the  top  destination.)  The  other  top  states  visited  in  1 99S  were 
New  York  {5.3  million),  Hawaii  (2.S  million),  Nevada  ( 1.9  mil- 
lion), Illinois  (1.3  million),  Massachusetts  (1.2  million),  and 
Texas  (1.1  million).  Guam  received  1.0  million  overseas  visi- 
tors, and  Arizona  and  New  Jersey  were  lied  lor  the  tenth  spot  at 
.S.S3.()()0.  Of  the  top  1 1  states,  7  saw  declines  in  I99S. 

In  I99S,  the  top  destinations  (city  or  island)  lor  overseas 
iravelers  were  New  York  City  (5.0  million),  Los  Angeles  (3.6 
million),  Miami  (3.3  million),  Orlando  (2.9  million),  San  Fran- 
cisco (2.6  million),  Honolulu  (2.2  million).  Las  Vegas  (  I  .S  mil- 
lion), Washington,  DC  ( 1 .4  million),  Chicago  ( 1 .2  million),  and 
iJoston  ( 1 .0  million).  New  York  City  and  Los  Angeles  have  held 
I  he  number  one  and  two  position  for  many  years.  The  third 
ihrough  fifth  nn)st  popular  destinations  have  switched  over 
imie,  but  Miami  has  held  the  third  spot  since  1993.  Honolulu 
has  held  the  sixth  position  since  1991,  Las  Vegas  has  held  the 
seventh  spot  and,  Washington,  DC,  has  been  ranked  eighth 
smce  1993. 

impact  on  Transportation  and  Lodging 

Overseas  traveler*?  tend  to  move  around  the  country  during  their 
\  isits.  The  average  number  of  destinations  visited  is  over  two, 
and  10  percent  of  those  visitors  spend  time  in  tlve  or  more  des- 
tinations. The  transportation  sectors  that  benefit  from  interna- 
tional visitors  are  rental  cars  (used  by  36  percent  of  visitors  in 
1998)  and  taxis  (41  percent).  Almost  28  percent  of  those  visi- 
tors took  another  domestic  flight  during  their  visit,  and  27  per- 
cent had  access  to  company  or  private  automobiles.  Overseas 
\rsitors  also  use  public  transportation,  with  almost  20  percent 
iising  the  subway,  tram,  or  bus  systems  of  their  destination 
cities.  Another  I  I  percent  opt  to  see  the  country  by  bus,  and 
Amtrak  had  1.8  million  overseas  travelers  (7.5  percent)  take  to 
the  rails  to  .see  the  country. 

Canadian  visitors  have  very  different  transportation  patterns. 
F)ecause  of  their  proximity,  the  main  mode  of  transportation  is 
automobiles  (85  percent).  Another  39  percent  take  a  flight  to  or 
within  the  United  States,  and  7  percent  use  bus  transportation. 

International  travelers  have  a  considerable  impact  on  the 
hotel  industry.  In  1998,  19.8  million  overseas  travelers  stayed  in 

I  hotel  or  motel.  Their  average  length  of  stay  in  a  hotel  was  7.7 
lights  with  an  average  of  1 .7  people  in  a  travel  party.  Although 

I I  most  84  percent  of  overseas  visitors  stayed  in  a  hotel  or  motel 
luring  their  trips  to  the  United  States,  only  66  percent  of  Cana- 


dian travelers  used  that  option.  Twenty-one  percent  of  Canadian 
visitors  spend  time  with  Iriends  and  relatives,  and  another  12 
percent  go  camping. 

Top  Activities 

Since  international  travelers  come  to  see  America,  their  lime  is 
jiacked  with  activities.  Shopping,  dining  ni  restaurants,  sight- 
seeing in  cities,  spending  time  in  amusement  and  theme  parks, 
aiul  visiting  historical  places  are  the  top  live  activities  of  Over- 
seas iravelers  (see  Table  50-3).  International  v  isitors  are  almost 
twice  as  active  as  domestic  travelers  in  general  and  are  four 
times  as  likely  to  visit  amuscmenl  or  theme  parks.  One  reason 
they  appear  to  do  so  much  on  each  trip  is  the  length  of  slay. 
Overseas  travelers'  visits  last  15.4  nights  on  average,  versus  4 
nights  for  domestic  travelers. 

The  lop  live  activities  for  Canadian  visitors  to  the  United 
States  111  1998  were  shopping  (68  percent),  sight-seeing  (52  per- 
cent), visiting  friends  and  relatives  (43  percent),  outdoor  and  sport 
activities  (43  percent),  and  dining  in  restaurants  (36  percent). 
Canadian  \  isilalion  to  the  United  States  was  down  in  1998.  and 
the  length  of  stay  declined  slightly  as  well.  Of  the  19  acti\  ities  of 
Canadian  travelers  to  the  United  States  tracked  in  1998.  only  2 
saw  increases:  attending  sport  eveiils  and  cross-country  skiing. 

international  Travel  and  Tourism  from  the 
United  States 

When  U.S.  residents  visit  another  country,  iheir  expemlilures 
are  an  import  lor  the  United  Stales.  AlthoLigh  the  number  of 
U.S.  citizens  traveling  internationally  is  growing,  it  still  consti- 
tutes a  small  percentage  of  the  population,  and  the  volume  of 
international  travel  and  tourism  is  small  compared  with  L!.S. 
domestic  tra\el  and  tourism.  In  1998.  fl.S.  domestic  traxel  and 
tourism  was  an  industry  with  1.3  billion  person-trips.  U.S.  out- 
bound travel  and  tourism  grew  6.3  percent  in  1998.  In  the  last 
10  years,  U.S.  outbound  travel  has  declined  only  once.  This 
occurred  in  1991,  when  the  Gulf  War  and  a  slower  U.S.  econ- 
omy kept  people  at  home.  International  travel  and  tourism  by 
U.S.  residents  grew  from  41.1  million  ;rips  in  1989  to  56.3  mil- 
lion in  1998  and  was  projected  to  grow  to  59.8  million  in  1999. 
The  top  destination  for  U.S.  outbound  travelers  has  been  Mex- 
ico since  1987.  In  1998,  U.S.  visits  to  Mexico  reached  18.3  mil- 
lion, up  2.4  percent  over  the  level  in  1997.  Canada  is  the  second 
most  popular  destination  for  U.S.  international  travelers.  In 
1998.  14.9  million  travelers  visited  that  country  for  1  night  or 
longer.  This  was  an  1 1  percent  increase  over  1997.  and  it  was 
due  primarily  to  the  low  exchange  rate  for  Canadian  dollar  and 
aggressive  marketing  by  Canadians  to  lure  travelers  from  the 
United  States  to  visit  their  country.  Over  the  past  10  years.  U.S. 
outbound  travel  to  Canada  has  seen  its  ups  and  dow  ns.  Declines 
were  registered  in  1989.  1991.  1992,  and  1996.  U.S.  travel 
northward  grew  from  12.2  million  in  1989  to  14.9  million  in 
1998.  The  forecast  for  1999  was  a  slight  increase  over  the  1998 
total.  The  top  overseas  destinations  visited  in  1998  were  the 
United  Kingdom,  France.  Germany.  Italy,  and  Jamaica. 

Spending  by  U.S.  international  travelers  reached  a  record 
$72.6  billion  in  1998.  including  $53.7  billion  in  travel  and 
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$18.9  billion  in  passenger  fares,  according  to  the  Bureau  of 
Economic  Analysis.  U.S.  outbound  travel  still  accounts  for 
almost  40  percent  of  all  service  imports  for  the  country.  Spend- 
ing by  U.S.  travelers  over  the  last  10  years  declined  only  in 
1991.  Total  travel  spending  by  U.S.  travelers  grew  from  $41.7 
billion  in  1989  to  $72.6  billion  in  1998.  TIA  forecasts  that  travel 
spending  by  U.S.  outbound  travelers  would  reach  $80.4  billion 
by  1999  as  outbound  travel  set  yet  another  new  record. 


INDUSTRY  SUBSECTORS  

Transportation 

The  primary  transportation  sectors  in  the  travel  and  tourism 
industry  are  airlines,  rental  cars.  Amtrak.  intercity  buses,  cruise 
lines,  and  airports.  A  short  synopsis  of  each  industry  follows. 

Airlines.  According  to  the  Air  Transport  Association.  1998 
was  the  fourth  successive  year  of  profitability  for  the  U.S.  air- 
line industry.  Passenger  revenues  for  U.S.  scheduled  airlines 
were  $81  billion,  and  total  revenues  reached  a  record  $113  bil- 
lion. Competition  in  the  industry  remained  intense  as  8.S  per- 
cent of  passengers  had  a  choice  of  two  or  more  airlines.  Fuel 
prices  declined  dramatically,  offsetting  cost  increases  in  other 
areas  and  allowing  carriers  to  lower  their  prices.  As  a  result, 
1998  profits  for  the  airlines  declined  to  $4.9  billion  from  the 
record  $5.2  billion  in  1997.  Total  departures  increased  to  over 
8.3  million  flights,  and  passenger  enplanenients  rose  to  a  record 
614  million.  Airline  capacity  has  more  than  doubled  in  the  20 
years  since  deregulation,  reaching  874  billion  available  seat 
miles  in  1998.  The  Federal  Aviation  Administration  forecasts 
that  in  response  to  customer  demand,  U.S.  airlines  will  continue 
to  increase  capacity  4.5  percent  per  year  through  2010. 

Rental  Cars.  The  car  rental  industry  has  grown  steadily  in 
both  fleet  size  and  revenue  over  the  past  \  5  years,  reaching  1.6 
million  vehicles  and  total  revenue  of  $17.2  billion  in  1998.  The 
top  three  companies  control  about  60  percent  of  the  daily  rental 
market.  Fierce  competition,  high  operating  costs,  and  slim 
profit  margins  have  forced  those  companies  to  control  internal 
costs  stringently.  Many  companies  have  slashed  frequent-flier 
awards  drastically,  greatly  reducing  their  payments  to  the  air- 
lines; maximized  their  use  of  yield-management  systems;  and 
reduced  fleet  sizes  in  certain  areas  to  avoid  having  idle  cars  on 
their  lots. 

Industry  revenues  increased  at  rates  of  3  to  5  percent  across 
the  board  in  1 998,  although  by  the  end  of  the  second  quarter  of 
1999,  rates  had  dropped  again.  Rates  continue  to  be  almost  flat, 
a  scenario  the  industry  has  struggled  with  over  at  least  the  last 
10  years. 

Ownership  of  the  major  companies  continues  to  change 
hands.  HFS  (now  Cendant)  bought  Avis  in  1996,  and  the  car 
rental  company  went  public  in  1997.  Republic  Industries  (now 
AutoNation)  bought  Alamo  in  1995  and  National  in  1997. 
AutoNation  announced  in  August  1999  that  it  will  sell  (or  per- 
haps spin  off)  both  companies.  Budget  was  purchased  by  a  for- 
mer Budget  licensee  and  then  went  public  in  1997.  Thrifty  and 
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Dollar  had  been  owned  by  Chrysler,  but  also  went  public  under 
the  umbrella  coiporation  Dollar  Thrifty  Automotive  Group  in 

1997.  Ford  now  owns  80  percent  of  Hertz. 

The  bull  market  and  low  interest  rates  have  buttressed  the 
industry  and  allowed  it  to  grow  steadily.  Increased  business  and 
leisure  travel  and  tourism  afso  have  contributed  to  the  health  of 
the  industry.  The  prediction  is  for  increased  use  of  yield  man- 
agement systems  to  keep  internal  cost  down;  tight  management 
of  fleets,  causing  some  shortages  at  peak  demand  times  in  some 
areas;  continuing  proliferation  of  taxes  and  fees  on  rentals,  reg- 
istration, and  other  components  of  the  business;  and  small 
increases  in  rates  to  keep  pace  with  rising  costs. 

Amtrak.  Congress  created  Amtrak  in  1971  to  take  over  the 
intercity  passenger  rail  operations  of  the  nation's  railroads.  In 

1998,  Amtrak  operated  as  many  as  265  trains  daily  in  its  22,000- 
mile  national  passenger  rail  system.  Today,  the  passenger  rail 
network  serves  more  than  500  destinations  in  45  states,  exclud- 
ing Alaska,  Hawaii.  Maine.  South  Dakota,  and  Wyoming.  In 
1998,  Amtrak  ridership  rose  to  more  than  21  million  customers, 
an  increase  of  4.5  percent  over  the  level  in  1997  and  the  highest 
in  a  decade.  Passenger  revenues  surpassed  $1  billion  (a  record), 
and  total  revenues  reached  $1.7  billion.  On-time  performance 
improved  to  79  percent,  its  highest  level  in  13  years. 

In  1998,  Amtrak  reduced  federal  support  of  $359  million  for 
its  day-to-day  operations,  down  from  $407  million  in  1997.  It  is 
slated  to  operate  without  federal  support  by  2002.  Amtrak's 
business  plan  projects  that  revenues  will  grow  to  $2.5  billion  in 
2002.  Chief  among  the  revenue  generators  will  be  the  Acela 
high-speed  service  between  Boston,  New  York,  and  Washing- 
ton, DC,  which  is  projected  to  add  $180  million  in  revenues 
when  it  is  fully  operational  in  2001. 

Intercity  Buses.  According  to  the  U.S.  Department  of  Trans- 
portation, the  top  17  bus  carriers  in  the  United  States  served 
33.7  million  revenue-generating  passengers  in  1996.  Overall 
operating  revenue  for  those  carriers  was  $835.8  million  in  1996. 
The  direct  economic  impact  of  the  group  tour  business  in  North 
America  was  more  than  $11.6  billion,  a  12  percent  increase 
over  1 995.  North  American  mcMor  coach  charter  and  tour  depar- 
tures reached  624,000  in  1996,  and  the  pas.senger  count  was  25 
million,  both  increases  over  the  levels  in  1995.  accordng  to  the 
National  Tour  Association  and  the  International  Association  of 
Convention  and  Visitor  Bureaus.  In  1996,  the  number  of  places 
in  the  United  States  served  by  intercity  bus  service  was  over 
4.250,  a  reach  far  wider  than  that  of  airplane  or  rail  .service.  Var- 
ious govemmenl  statistics  indicate  that  approximately  4,000 
private  motor  coach  companies  operate  in  the  United  States. 
According  to  the  American  Bus  Association,  there  are  35,000  to 
40,000  commercial  buses  in  use  for  charters,  tours,  regular 
route  service,  and  special  operations  in  North  America.  Carriers 
involved  in  the  regular-route  industry  operate  approximately 
9. ()()()  intercity  coaches. 

Cruise  Lines.  In  1998,  more  than  5.4  million  North  Ameri-  I 
can  travelers  took  a  cruise,  an  8  percent  increase  over  the  J 
previous  year,  according  to  the  Cruise  Lines  International  Asso- 
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ciation  (CLIA).  The  growth  in  ciiiiscs  in  1998  was  aided  by  a 
booming  economy,  a  flee!  of  new  ships,  ;ind  aggressive  promo- 
tions by  individual  lines  and  the  industry.  The  growth  in  cruises 
over  the  years  has  been  impressive.  In  1980.  the  first  year  in 
I  which  official  numbers  were  recorded,  the  cruise  industry 
entertained  fewer  than  I. ri  million  passengers.  By  1989,  the 
number  of  passengers  had  doubled  to  3.2  million.  For  1999, 
CLIA  predicted  an  8  percent  increa.se  to  aroiuid  6  million  pas- 
sengers. The  growth  in  1999  is  attributed  to  more  new  ships 
with  new  and  more  sophisticated  features  and  consumers' 
increased  awareness  of  the  availability  and  value  of  cruise  vaca- 
tions. The  top  destinations  for  crui.sers  are  the  Caribbean  and 
Bahamas  area  (42  percent),  Europe  (20  percent),  Alaska  (9  per- 
.  ent),  and  the  Panama  Canal  and  transcanal  cruises  (7  percent). 

.According  to  CLIA,  cruise  lines  have  committed  over  $10 
l^illion  to  building  and  launching  more  than  35  new  ships, 
including  the  world's  largest  passenger  vessel  ever,  by  the  end 
"i  2002.  CLIA  expects  that  nearly  7  million  travelers  will  lake 
.!  cruise  vacation  in  the  year  2000. 

I 

Airports.  The  United  States  has  the  world's  most  extensive  air- 
port system  with  more  than  18,000  aiiports.  of  which  413  are 
classified  by  the  Federal  Aviation  Administration  as  primary 
commercial  service  airports.  As  described  in  an  economic  impact 
report  issued  by  the  Airports  Council  International-North 
America  (ACI-NA),  over  3.2  million  passengers  rely  on  U.S.  air- 
ports for  business  and  leisure  travel  and  over  38,000  tons  of  cargo 
go  through  U.S.  airports  each  day.  The  U.S.  airport  industry  plays 
a  major  role  in  the  economy,  generating  $380  billion  a  year  in 
total  economic  activity  and  5.8  million  jobs  at  airports  and  in  the 
local  community  that  translate  into  $155  billion  in  earnings. 
Because  of  the  importance  of  air  service  in  linking  their  commu- 
nities to  the  global  economy,  most  U.S.  airports  are  very  active  in 
^  seeking  domestic  Snd  international  air  service. 

Worldwide,  four  of  the  top  five  airports  with  respect  to  total 
(domestic  and  international)  passenger  traffic  over  the  last  5 
years  have  been  U.S.  airports.  According  to  statistics  released 
by  ACI-NA,  U.S.  airports  handled  1.3  billion  total  passengers 
in  1998,  an  increase  of  2.3  percent  over  1997.  The  top  five 
U.S.  aiiports  in  terms  of  total  passengers  in  1998  were 
Hartsfield-Atlanta  (73.5  million),  Chicago  O'Hare  (72.5  mil- 
lion). Los  Angeles  International  (61.2  million).  Dallas-Fort 
Worth  International  (60.5  million),  and  San  Francisco  Interna- 
tional (40.1  iTiillion).  However,  being  a  busy  domestic  airport 
does  not  always  translate  into  having  the  most  international 
traffic,  and  so  the  rankings  for  the  top  five  U.S.  airports  for 
international  passengers  are  somewhat  different:  New  York 
iJFK,  Miami  International.  Los  Angeles  International,  Chicago 
O'Hare.  and  San  Francisco  International,  in  descending  order. 

To  meet  the  projected  continued  growth  in  aircraft  opera- 
tions, air  passenger  travel,  and  air  cargo,  there  is  an  urgent  need 
for  investment  in  airports.  ACI-NA  surveys  have  established 
that  U.S.  aiiports  require  at  least  $10  billion  annually  over  the 
next  6  years  to  meet  the  need  for  capital  development  projects, 
including  runways,  taxiways.  noise  mitigation,  safety,  and  secu- 
rity as  well  as  terminals  and  access  roads. 


Other  Travel  and  Tourism  Industry  Subsectors 

Hotels  and  Motels.  Accordmg  to  Snulh  Travel  Kcsearcli, 
1998  surpassed  1997  as  the  most  prolllable  year  in  the  history  ol 
the  U.S.  lodging  indusUy.  Total  revenues  reached  an  eslimalcd 
$93  billion.  Pretax  profits  were  estimated  at  $20.9  billion,  up 
from  $17  billion  in  1997.  This  was  the  sixth  straight  year  of 
record  profits  for  the  hotel  industry.  There  were  1.16  nnllion 
[X^ople  directly  employed  by  the  industry  full-time  and  part- 
time.  Total  wages  paid  were  $18.9  billion  in  1998.  Room  occu- 
pancy peaked  in  1995  at  65  percent  and  llicn  decluied  slightly  to 
64  percent  in  1997  and  1998.  Room  rates  contuuied  to  climb, 
reaching  an  average  of  $78.62  in  1998,  up  from  $75.31  in  1997. 
In  1998,  there  were  51, ()()()  properties  in  the  United  States,  with 
3.9  million  rooms. 

The  outlook  lor  the  industry  is  optimistic  [o  bullish  on  the 
long  term.  Demand  growth  is  forecast  to  be  consistent.  As  the 
U.S.  economy  continues  to  shift  from  a  manufacturing-based 
economy  to  a  service-oriented  economy,  this  will  prove  bene- 
ficial to  the  travel  and  tourism  industry  because  this  new  econ- 
omy creates  jobs  whose  occupants  have  a  higher  propensity  to 
travel  and  stay  in  hotels.  The  hotel  industry  overall  is  starting 
to  shift  from  its  developmental  cycle  to  an  operational  cycle, 
although  the  supply  of  hotel  rooms  was  forecast  to  grow  3.5 
percent  in  1999  while  demand  growth  was  expected  to  slow  to 
only  2.6  percent.  This  means  that  the  industry  will  face 
increasing  problems  with  occupancy  rates,  which  were  pro- 
jected to  fall  around  1  percent  to  63  percent  in  1999,  With  the 
shifting  focus  to  operations  in  the  next  couple  of  years,  the 
efficiency  of  hotels  should  continue  to  increase,  keeping  rev- 
enue growth  strong  and  profits  high.  Room  rates  were 
expected  to  continue  to  rise,  but  at  a  slower  rate,  in  1999.  In 
this  scenario,  the  forecast  tor  the  hotel  industry  in  1999  was 
for  profits  of  around  $22  billion. 

Restaurants.    In  1999,  according  to  the  National  Restaurant 
Association  (NRA),  restaurant  sales  were  expected  to  reach 
$354  billion,  a  4.6  percent  increase  over  1998.  With  an  increase 
in  sales  in  1999.  that  will  mark  the  eighth  consecutive  year  of 
real  sales  growth  for  the  restaurant  industry.  Menu  prices  were 
projected  to  increase  2.8  percent  in  1999.  somewhat  higher  than 
the  2.5  percent  increase  in  1998.  Restaurant  industry  sales  have 
grown  at  an  average  annual  rate  of  7.6  percent  since  1970.  when 
total  sales  were  around  $43  billion.  NRA  estimates  that  there 
are  approximately  815.000  food  service  establishments  and  that 
44  percent  of  every  dollar  Americans  spend  on  food  goes  for 
dining  out.  This  industry  is  extremely  labor-intensive.  More 
than  10.2  million  people  are  employed  in  the  restaurant  indus- 
try, making  it  the  number  one  retail  employer.  The  industry 
provides  work  for  around  8  percent  of  those  employed  in  the 
United  States,  and  it  is  estimated  that  one-third  of  all  American 
adults  have  worked  in  the  restaurant  industry  at  some  time. 
While  restaurants  cater  to  the  local  population,  they  also  obtain 
business  from  the  travel  and  tourism  industry,  as  83  percent  of 
all  international  travelers  dine  in  restaurants  while  visiting  the 
country.  While  no  similar  figure  is  available  for  domestic  trav- 
elers, according  to  the  Tableservice  Operator  Sur\ey  by  the 
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NRA,  in  travelers  and  visitors  accounted  for  20  to  25  per- 
cent of  sales  in  restaurants. 

The  biggest  challenge  for  the  restaurant  industry  is  the  short- 
age of  qualified  and  motivated  workers.  To  ease  labor  challenges, 
many  restaurateurs  are  investing  in  upgrading  technology,  step- 
ping up  efforts  to  improve  productivity,  and  providing  training 
and  rewards  tied  to  performance.  Restaurant  sales  were  projected 
to  increase  around  2  percent  in  real  terms  in  1999.  The  NRA  fore- 
casts that  restaurant  industry  employment  will  reach  12  million 
by  2006. 

Travel  Agencies.  Retail  travel  agencies  sell  80  percent  of  all 
airline  tickets,  book  90  percent  of  all  cruises,  and  make  25  per- 
cent of  all  hotel  reservations,  according  to  the  American  Society 
of  Travel  Agents  (ASTA).  For  this  service,  travel  agencies  gen- 
erally are  paid  a  standard  commission  that  averages  around  10 
percent  by  the  airline,  hotel,  cruise  line,  or  wholesaler.  The  Air- 
lines Reporting  Corporation  (ARC)  states  that  in  1998,  there 
were  45,542  accredited  agency  locations.  Retail  locations 
accounted  for  32,694  of  the  sites  (down  2  percent),  and  satellite 
ticket  printer  (STP)  delivery  locations  were  the  second  largest 
vendor,  offering  12,848  locations  (down  6  percent  compared 
with  1997).  The  remaining  locations  are  airlines  and  railroads. 
.STPs.  which  became  available  in  1991.  allow  a  traveler  to  pur- 
chase a  ticket  from  a  travel  agency  and  pick  it  up  in  another 
location.  Total  sales  by  travel  agencies  in  1998  were  over  $73.4 
billion,  up  4  percent  over  1997.  Of  the  total  sales  volume  in 
1998.  $67.3  billion  was  from  domestic  and  international  air 
fares.  Domestic  fares  sales  accounted  for  68  percent  of  total 
sales,  and  commissions  on  domestic  flights  averaged  around  7 
percent.  The  average  commission  for  international  flights  in 
1998  was  just  over  14  percent. 

A  1999  ASTA  survey  indicates  that  the  travel  agent  industry 
is  still  going  strong.  Despite  the  decline  in  aiiline  commissions 
and  the  rise  in  on-line  booking  options,  consumers  are  still  turn- 
ing to  travel  agents  for  assistance  and  expertise.  Even  though  1 3 
percent  of  the  agents  surveyed  acknowledged  losing  customers 
to  the  Internet,  nearly  half  the  respondents  stated  that  their 
client  base  has  grown.  Agents  are  looking  to  cruise  lines  and 
package  vacations  to  increase  revenues  in  the  future. 


LONG-TERM  PROJECTIONS  

Global  Tourism 

The  World  Tourism  Organization  projects  continued  record 
arrivals  for  the  world,  with  5  percent  average  annual  growth 
between  1998  and  2000.  By  2010,  the  number  of  world  travel- 
ers will  double  to  more  than  1  billion.  Global  revenues  from 
travel  and  tourism  are  projected  to  exceed  $1.5  trillion  in  2010. 

International  Travel  and  Tourism  to  the  United 
States 

With  healthy  growth  projected  for  international  travel  and 
consistent  growth  expected  for  domestic  travel,  total  spending 


for  travel  and  tourism  in  the  United  States  will  grow  at  least  5 1 1 
percent  annually,  reaching  a  record  $630  billion  in  2002  (seei  j 
Table  50-1).  Growth  in  travel  and  tourism  will  start  slowly,  1 1 
but  expected  recoveries  m  Europe  and  Asia  will  spur  the 
United  States  into  a  record-breaking  international  visitation  i 
level  in  2003.  when  international  arrivals  will  reach  nearly  55' j 
million  visitors.  Receipts  are  projected  to  surpass  $119  bil-i 
lion,  also  a  record.  Over  the  next  4  years,  arrivals  from  each- 1 
world  region  are  projected  to  increase  (see  Table  50-6).  By  | 
2003,  however,  Mexico  and  Canada  will  account  for  just  over- j 
47  percent  of  total  arrivals  and  the  share  of  overseas  visitors,  j 
will  increase.  :i 

1 

Mexico  and  Canada  <| 

The  peso  devaluation  of  April  1999  dampened  Mexican  travel  ! 
to  the  United  States  an  estimated  1.5  percent  in  1999  after  10. 1 
percent  growth  in  1998.  However,  arrivals  should  grow  steadily 
by  over  3  percent  a  year  through  2003,  assuming  sustained 
growth  in  Mexico's  North  American  Free  Trade  Agreement''! 
(NAFTA)  partners,  which  will  help  support  Mexico's  upward  !' 
gross  domestic  product  (GDP)  trend  and  the  stabilizing  effect  ' 
of  the  $24  billion  financial  agreement  reached  with  the  Interna- 
tional Monetary  Fund,  the  World  Bank,  and  the  Inter- American 
Development  Bank. 

A  key  factor  in  Canadian  visitation  is  the  exchange  rate.  The 
Canadian  dollar  fell  from  about  73  cents  per  U.S.  dollar  early  in 
1997  to  about  66  cents  in  March  1999.  The  impact  of  this  con-  ; 
sistent  decline  is  visible  in  the  arrivals  trend;  arrivals  declined 
marginally  (-1  percent)  in  1997  and  dramatically  (-1 1  percent) 
in  1998.  The  Canadian  dollar  is  expected  to  appreciate  slowly  ' 
through  2003.  In  addition,  the  recent  strength  of  Canada's  GDP 
and  that  country's  strong  job  creation  over  the  last  couple  of  ' 
years  have  helped  reverse  the  decline  in  travel  to  the  United  ( 


TABLE  50-6:  International  Travel  to  the  United 
States 

(thousands  of  arrivals) 


Country  of  Origin 

1998' 

2003' 

Percent 
Change 

98-03^ 

Mexico 

9,276 

10,648 

2.9 

Canada 

13,421 

15,035 

2.3 

Overseas 

23,697 

28,923 

4.1 

Europe 

10,675 

13,041 

4.0 

Asia 

6,724 

8,147 

3.9 

Middle  East 

587 

984 

10.9 

South  America 

2,957 

3,563 

4.4 

Central  America 

697 

874 

5.2 

Oceania 

639 

728 

3.1 

Africa 

258 

341 

8.4 

Caribbean 

1,161 

1,244 

1.4 

Total 

46,395 

54,607 

3.3 

3 


'  Estimate. 
'  Forecast. 

Compound  annual  rate. 
Source:  U.S.  Department  of  Commerce,  International  Trade  Administration.  i|' 
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5    Stales.  In  1999,  arrivals  were  esliiiialed  to  increase  nearly  I  per- 
e    cent,  a  major  change  from  the  I  I  percent  decline  in  1998.  For 
(,    the  rest  of  the  forecast  period,  annual  increases  should  track 
GDP  growth,  averaging  over  2.5  percent  a  year. 

Overseas  Visitation 

I  Arrivals  from  overseas  will  increase  an  average  of  over  4  per- 
il cent  annually  between  1998  and  200.^,  reaching  almost  29  mil- 
;  lion  (see  Tahle  50-6).  Europe,  Asia,  and  South  America  will 
:    lead  that  growth  in  terms  of  volume.  Oil  price  increases  in  the 

-  global  market  will  buoy  the  Middle  East  to  surge  almost  I  I  per- 
cent to  become  the  sixth  largest  region  for  arrivals  [o  the  United 
States  by  2()().V  in  addition,  improved  economic  conditions,  air- 
line route  expansions,  and  promotional  efforts  in  Central  Amer- 

i  ica  will  help  sustain  a  strong  increase  in  airivals  from  that 
»  region  (874, ()()()  by  2003).  Africa  is  expected  to  grow  by  a  third 
\  to  reach  341.000  visitors,  while  slow  growth  is  forecast  for 
(I    Caribbean  anivals  because  of  slow  capital  How  and  strong 

II  domestic  (regional)  promotion. 

i  j     Tourism  growth  from  .lapan,  the  top  U.S.  dollar  market,  con- 

I  tinues  to  be  depressed  (see  Table  50-4).  Japan's  economy 
reached  the  nadir  of  its  recession  in  1998,  but  its  recovery  has 

II  been  slow.  Despite  some  improvement,  positive  increases  have 
been  hampered  by  the  weak  yen,  making  it  expensive  to  travel 

e  to  the  United  States.  All  this  contributed  to  the  4  percent 
II    decrease  estimated  for  Japanese  arrivals  in  the  United  States  in 

1999.  Assuming  a  strong  stock  market  recovery,  which  would 
J  boost  consumer  contldence.  and  exchange  rate  growth  of  2  per- 
i  cent  in  2000  and  3  percent  in  200',  an  increase  in  arrivals  to 
\    nearly  5.2  million  by  2003  can  be  expected. 

?       Consumer  spending  in  the  United  Kingdom  has  been 
I    increasing  steadily  as  a  result  of  the  British  government's 
j    relaxed  monetary  policies.  In  addition,  declining  unemploy- 
ment has  helped  boost  consumer  confidence,  encouraging 
spending.  Real  GDP  was  expected  to  grow  about  1 .5  percent  in 
1999  (fueled  mainly  by  the  consumer  sector)  and  2.4  percent  in 

2000.  Travel  to  the  United  States  should  grow  an  average  of  5 
percent  annually  through  2003,  reaching  5.1  million  arrivals. 

Germany,  the  third  largest  U.S.  tourism  market,  should  post 
"    consistent  real  growth  through  2003  as  international  conditions 

-  improve  and  gains  from  the  Euro  are  realized.  Consumer  spend- 
.    ing  continues  to  rise  at  a  record-.setting  pace,  and  business  con- 
fidence remains  high.  German  arrivals  were  expected  to  grow 
nearly  4  percent  in  1999  and  average  over  4  percent  annual 
growth  through  2003,  reaching  2.3  million  visitors. 

Brazilian  arrivals  to  the  United  States  decreased  an  esti- 
mated 17  percent  in  1999.  Nevertheless,  sound  government 
reforms  should  help  stabilize  the  current  economic  conditions, 
and  an  increase  of  2  percent  in  travel  to  the  United  States  is  pro- 
jected for  the  year  2000. 

Despite  slow  economic  growth  in  Italy  in  1998  and  1999, 
•  Italian  consumers'  discretionary  income  may  increase  as  a 
result  of  large  increases  in  service  sector  employment  and  labor 
negotiations  for  wage  increases.  As  a  result,  Italian  arrivals  to 
the  United  States  should  average  steady  3  percent  growth 


through  2003,  keeping  Italy  in  the  top  tier  for  visitors  to  the 
United  States. 

After  a  5.8  percent  decline  in  real  GDP  in  1998,  South  Korea 
posted  an  estimated  7  percent  growth  in  1999,  indicating  thai 
the  worst  may  be  over  for  its  economy.  Inflation  remains  undt  r 
control,  and  the  national  currency  has  appreciated  againsi  the 
dollar,  spurring  an  estimated  29  percent  increase  in  travel  to  the 
United  States  in  1999.  Fiscal  measures  by  the  South  Korean 
government  also  point  to  continued  recovery.  As  a  result.  South 
Korean  anivals  to  the  United  States  are  projected  to  double  in 
volume,  from  364.000  in  1998  to  839.000  by  2003.  and  South 
Korea  will  regain  its  standing  as  one  of  the  top  10  countries  of 
origin  for  overseas  visitors  to  the  United  Slates. 

Domestic  Tourism 

(^ver  the  next  5  years,  domestic  travel  in  the  United  States  is 
projected  to  grow  relatively  slowly  compared  with  international 
travel  to  the  United  States.  According  to  the  TIA.  by  the  end  of 
1999,  a  healthy  growth  of  2.5  percent  was  expected  to  occur, 
bringing  domestic  travel  to  a  height  ol  1 .08  billion  person  trips. 
Considerably  slower  growth  is  projected  for  each  of  the 
remaining  years  to  2002.  leading  to  I.I  billion  person-visits  by 
2002.  Expenditures  are  expected  to  be  measurably  stronger, 
however,  amounting  to  .$518  billion  by  2002.  an  18  percent 
jump  since  1998. 

Electronic  Commerce 

The  travel  and  tourism  industry  is  a  leader  in  E-commerce.  Web 
sites  proliferate,  including  those  of  airlines;  national,  state,  and 
local  tourism  offices;  convention  and  visitor  bureaus;  and  all  the 
other  sectors  listed  in  this  chapter.  In  addition,  numerous  sites 
indirectly  support  the  travel  and  tourism  industry.  Many  people 
now  check  weather  sites  before  traveling  to  their  destinations 
and  use  Internet  map  sites  to  find  directions  and  obtain  infor- 
mation about  a  particular  airport,  attraction,  restaurant,  or  hotel. 
International  travelers  check  exchange  rates  on  the  Web  and  use 
an  automated  teller  machine  to  obtain  money. 

Dozens  of  sites  pnwide  alternatives  to  traditional  ways  of 
booking  trips.  According  to  the  TIA.  70  million  travelers  used 
the  Internet  for  a  travel-related  or  other  purpose  in  1998.  up 
from  only  29  million  in  1996.  The  number  of  travelers  who 
used  the  Internet  for  travel  planning  in  1998  reached  1 1.7  mil- 
lion, up  from  3.1  million  in  1996.  Furthermore.  6.7  million 
American  adults  (9  percent  of  Internet  users)  have  used  the 
Internet  to  make  travel  reservations  in  the  last  year. 

According  to  Forrester  Research,  the  travel  and  tourism 
industry  will  account  for  32  percent  of  all  business-to-consumer 
on-line  sales  in  2002.  On-line  sales  of  tra\el  surged  200  percent 
in  the  last  year,  increasing  from  $3. 1  billion  to  $7.8  billion.  The 
travel  and  tourism  industry  is  expected  to  generate  almost  three 
times  as  much  as  originally  was  predicted,  surging  to  $20.7  bil- 
lion in  2001.  Fonester  predicts  that  on-line  travel  and  tourism 
will  become  the  largest  business-to-consumer  product  on-line 
in  terms  of  dollar  volume,  accounting  for  12  percent  of  the 
overall  travel  market  by  2003. 
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■  GLOSSARY 

Domestic  traveler:  Any  person  residing  in  a  given  country  who  trav- 
els to  a  place  within  that  country  outside  his  or  her  usual  environ- 
ment for  a  period  not  exceeding  12  months. 

Inbound  travelers:  All  passengers  traveling  to  a  country  other  than 
their  country  of  origin. 

International  tourism:  Inbound  travel  and  outbound  travel. 

International  traveler:  Any  person  who  travels  to  a  country  other 
than  that  in  which  he  or  she  has  his  or  her  usual  residence  for  a 
period  not  exceeding  12  months. 

International  travel  receipts:  The  expenditures  of  international 
inbound  visitors,  including  their  payments  to  national  carriers  for 
international  transportation  and  other  prepayments  made  for  goods 
and  services  received  in  the  destination  country. 

Outbound  travelers:  All  passengers  traveling  away  from  their  coun- 
try of  origin  to  other  countries. 

Overseas  travelers:  International  travelers  to  or  from  the  United 
States  from  all  countries  except  Canada  and  Mexico. 

Passenger  fares:  The  total  amount  individual  passengers  pay  for  indi- 
vidual tickets  to  carriers  that  provide  passenger  services  by  land, 
water,  and  air. 

Person  trip:  One  person  taking  one  trip  of  100  or  more  miles,  one- 
way, away  from  home. 

Revenue  passengers  enplaned:  The  revenue  generated  by  domestic 
airline  carriers  from  embaiking  domestic  and  international  travelers. 
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I  ravel  and  tourism  related  SlCs:  The  following  SlCs  have  travel  and 
louiism  segments:  public  transportation,  which  includes  air  trans- 
port (SIC  45).  taxicab  companies  (SIC  4I2>,  and  intercity  highway 
passenger  transportation  (SIC  413);  auto  transportation,  which 
includes  gasoline  service  stations  (SIC  55)  and  automobile  rental 
and  leasing  without  drivers  (SIC  751);  lodging,  which  includes 
hotels,  motels,  and  motor  hotels  (SIC  701 )  as  well  as  camps  and 
trailer  parks  (SIC  703);  food  service,  which  includes  eating  and 
thinking  places  (SIC  58);  entertainment  and  recreation,  which 
inckkles  amusenieni  and  recrealioTi  services  (SIC  7'));  anil  general 


retail  trade,  which  uicludes  general  merchandise  group  stores  (SIC 
53)  and  miscellaneous  retail  stores  (SIC  59), 

Travel  expenditure:  The  total  consumption  expenditure  made  by  a 
visitor  or  on  behalf  of  a  visitor  for  and  during  his  or  her  trip  and  stay 
at  the  tlestination. 

Travel  exports:  (ioods  and  services  purchased  by  miernalional  trav.  l- 
ers  while  visiting  a  country  other  than  that  of  their  usual  residence. 

Visitation:  The  period  any  person  spends  outside  his  or  her  usual  envi- 
ronment for  a  duration  not  exceeding  1 2  months. 
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AIR  TRANSPORTATION 
Economic  and  Trade  Trends 
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Air  Transportation 


INDUSTRY  DEFiNITION  Airlines  (SIC  4512,  4513,  4522)  provide  reg- 
ularly scheduled  and  nonscheduled  air  transportation  of  passengers,  cargo, 
and  mail.  Integrated  air  express  operators  constitute  a  sector  of  this  industry 
whose  operations  are  limited  to  the  delivery  of  letters,  parcels,  and  packages. 


AIRLINES 


Air  Transport  Services 

The  world's  airlines  have  produced  operating  profits  in  each  of 
the  last  6  years,  dating  to  1993.  In  1998,  the  airlines  generated 
nearly  $300  billion  in  operating  revenues  and  produced  operat- 
ing profits  of  ,$16.5  billion,  reflecting  a  generally  healthy  world 
economy  (see  Table  51-1 ).  In  1998,  the  airlines  carried  1.5  bil- 
lion passengers  and  moved  more  than  25  million  metric  tons 
(27.5  million  tons)  of  cargo  in  total  worldwide  revenue  ser- 
\  ices.  The  airlines'  operating  margin  was  an  acceptable  5.5  per- 
cent. A  windfall  j.ame  in  the  form  of  comparatively  low  fuel 
prices  in  1998  and  through  the  first  quarter  of  1999.  In  that 
period,  the  airlines  kept  capacity  (seats  offered)  in  check,  result- 
ing in  strong  earnings  in  spite  of  fiat  traffic. 

The  Montreal-based  International  Civil  Aviation  Organiza- 
tion (ICAO),  the  United  Nations  affiliate  that  sets  standards  for 
aviation,  has  forecast  that  scheduled  passenger  traffic  on  all  air- 
lines will  grow  4  percent  in  1999,  5  percent  in  2000,  and  6  per- 
cent in  2001  (.see  Table  51-2).  The  1999-2003  forecast  of  the 
International  Air  Transport  Association  (I ATA),  the  airline 
industry  group  cobased  in  Montreal  and  Geneva,  issued  in 
October  1999  rellects  a  new  caution  for  the  period  through 
2003.  That  organization  predicted  that  the  annual  average 


growth  rate  for  scheduled  international  trafilc  will  be  5.02  per- 
cent, down  0.5  percentage  point  from  the  average  level  in  the 
organization's  1998-2002  forecast  and  1.5  percentage  points 
below  the  1997-2001  forecast.  Both  the  ICAO  and  the  lAlA 
forecasts  indicate  that  improving  economies  in  the  Asia-Pacific 
region  will  restore  traffic  growth  there.  However,  the  l.XTA 
forecast  is  less  optimistic  about  South  America,  as  is  reflected 
in  its  more  cautious  predictions.  The  lATA  forecast  is  based  on 
a  1999  annual  survey  of  the  world's  major  airlines,  airports,  and 
civil  aviation  authorities. 

U.,S.  airlines  have  been  benefiting  from  a  healthy  econom\ 
and  will  share  in  the  positive  general  growth  pattern.  Passenger 
traffic  on  U.S.  airlines  is  not  growing,  however,  at  the  pace  of 
the  U.S.  economy,  dividing  experts  on  the  reasons  why.  At  the 
same  time,  U.S.  airlines  are  contending  w  ith  a  sharp  rise  in  fuel 
costs  that  is  afi'ecting  all  carriers,  rising  costs  resulting  from 
contracts  favorable  to  labor,  and  a  jump  in  capacity  as  a  result  of 
new  aircrafi  entering  the  U.S.  fleet.  These  influences  are  putting 
strong  economic  pressures  on  carriers. 

The  airlines  begin  the  year  2000  with  a  history  of  positive 
earnings  extending  back  to  1993-1994.  In  recent  years,  the  air- 
lines have  posted  record  profits  in  spite  of  comparatively  slug- 
gish traffic  demand.  In  1998,  U.S.  scheduled  airlines  that  are 
members  of  the  Air  Transport  Association  of  America  {ATA) 


TABLE  51-1:    Trends  and  Forecasts  in  Traffic,  Capacity,  and  Load  Factor  for  U.S.  Commercial  Carriers 
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Forecast 
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804 

828 
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903 
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1,006 

1,046 
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1,126 

66 

68 

70 

70 

70 

70 

69 

69 

70 

70 

70 

Revenue  passenger  miles  (billions) 
Available  seat  miles  (billions) 
Load  factor  (percent) 


Source:  FAA  and  auttior's  estimates. 
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TABLE  51-2:  Forecast  for  Scheduled  Passenger 
Traffic 

(billions  of  passenger  kilometers) 


Average  Annual 
Growth  Rate,  % 

1995 

2005' 

2005^ 

1995-2005'  1995-2005' 

Asia  Pacific 
World 

550 
2,228 

1,260 
3,807 

1,081 
3,629 

8.5  7.0 
5.5  5.0 

'  1997  forecast. 

'  Revised  forecast,  October  1998. 

Source;  International  Civil  Aviation  Organization. 


enplaned  614.2  million  passengers  and  produced  total  revenues 
of  ,$  I  1 3.3  billion.  Operating  profits  reached  an  all-time  record  of 
$9.3  billion,  representing  the  sixth  con.seculive  year  of  earnings 
gains.  The  operating  profit  margin  was  8.2  percent.  The  outlook 
for  the  airlines  continues  to  be  favorable  largely  because  of  the 
health  of  the  U.S.  economy  and  an  expected  moderate  rise  in 
average  prices.  While  traffic  growth  through  1999  was  uneven, 
the  improving  economy  should  boost  traffic  to  the  3  to  4  percent 
range  in  the  year  2000.  The  world  air  transport  system  has  been 
undergoing  vast  changes  under  the  influence  of  the  trend  toward 
globalization.  Restricted  by  national  laws  from  merging,  inter- 
national airlines  are  forming  alliances  and  developing  flight  net- 
works that  serve  many  of  the  world's  regions.  Four  huge 
alliances  have  taken  shape  that  may  fonn  the  basis  of  the  future 
world  air  transportation  system.  The  U.S.  government  has  sup- 
ported this  trend  and  granted  antitrust  immunity  to  alliances 
whose  airline  members  represent  nations  that  have  accepted  free 
trade  open  skies  agreements  with  the  United  States.  European 
governments  have  tolerated  alliances  and  adopted  a  more  critical 
view  of  their  impact  on  competition. 

Global  alliances  are  the  latest  outgrowth  of  the  trend 
toward  government  deregulation  of  the  airlines,  which  began 
in  the  United  States  in  1978.  As  the  government  withdrew  its 
authority  to  limit  airlines  to  specific  routes  and  set  prices, 
competition  displaced  regulation  as  the  driving  force  in  the 
marketplace.  Deregulation,  or  liberalization,  as  it  is  referred  to 
in  Europe,  has  spread  across  the  world.  Many  national  flag 
carriers  have  been  privatized  under  its  influence,  being  trans- 
formed froin  public  utilities  to  profit-seeking  companies.  In 
the  drive  to  extend  their  flight  networks  through  cooperative 
efforts,  nearly  all  of  the  top  23  international  airlines  in  the 
world  are  members  of  the  four  alliances.  The  lowest  form  of 
an  alliance  is  a  partnership  under  which  two  airlines  share 
their  two-letter  designator  codes  used  in  computer  reserva- 
tions systems,  allowing  agents  for  one  airline  to  sell  seats  on 
the  partner's  carriers.  The  four  major  alliances  are  more  struc- 
tured and  attempt  to  link  individual  airline  flight  schedules 
into  a  global  flight  network.  The  rush  to  form  alliances  will 
continue  as  the  aligned  carriers  add  new  members  from 
among  second-tier  markets  in  the  world. 

The  U.S.  government  has  been  a  leader  in  negotiating  open 
skies  aviation  agreements.  The  United  States  and  the  Nether- 


lands signed  the  first  open  skies  agreement  on  September  4, 
1992.  and  the  U.S.  Department  of  Transportation  exempted 
Northwest  Airlines  and  KLM  Royal  Dutch  Airlines  from  U.S. 
antitrust  laws.  The  exemption  allows  officials  of  the  two  airlines 
to  discuss  fares  and  joint  flight  schedules.  The  United 
States-Netherlands  agreement  and  the  Northwest-KLM  part- 
nership have  become  models  for  other  international  agreements 
among  nations  and  for  airline  alliances  and  code-sharing  rela- 
tionships, including  Star  (United  and  Lufthansa  are  principals), 
Oneworld  (American  and  British  Airways),  and  the  as  yet 
unnamed  alliance  involving  Delta  Airlines,  Air  France,  and 
AeroMexico. 

Even  as  these  new  airline-to-airline  business  relationships 
have  developed,  nations  around  the  world  have  continued  to 
negotiate  bilateral  air  service  agreements  under  a  system 
adopted  in  Chicago  in  1944.  Today,  more  than  3,000  bilateral 
nation-to-nation  agreements  exist,  setting  forth  requirements 
for  airline  services.  Alliances  and  code-sharing  arrangements 
between  airlines  have  largely  superseded  the  bilateral  system, 
which  is  regarded  as  too  restrictive.  The  U.S.  government  is 
attempting  to  persuade  other  governments  to  establish  a  new 
system  that  would  accommodate  the  changed  environment  of 
world  aviation.  As  of  December  1999,  the  United  States  had 
negotiated  open  skies  agreements  with  40  nations.  The  United 
States  has  also  reached  liberalization  agreements  with  key  avi- 
ation partners,  including  Canada,  France,  and  Japan.  The  world 
of  aviation  is  evolving  slowly,  however,  toward  free  trade. 

On  a  world  basis,  the  introduction  of  new  technologies  and 
growth  in  demand  have  combined  to  improve  airline  productiv- 
ity for  the  scheduled  airline  industry.  A  review  of  data  by  the 
Forecast  Branch  of  the  ICAO  indicates  an  average  annual 
improvement  in  airline  productivity  of  3.5  percent  per  year  in 
the  1987-1998  period.  New  fuel-  and  labor-efficient  aircraft 
have  contributed  significantly  to  improved  productivity.  Other 
benefits  have  come  from  increased  aircraft  utilization  rates  and 
an  increase  in  the  load  factor,  or  the  percentage  of  seats  occu- 
pied in  an  aircraft. 

U.S.  Industry  Trends 

Laboring  against  rising  costs  and  comparatively  weak  demand  in 
1999,  U.S.  passenger  carriers  performed  better  than  the  majority 
of  Wall  Street  airline  analysts  had  forecast.  In  the  second  quarter, 
the  airlines  posted  operating  earnings  of  $3  billion,  some  $300 
million  less  than  the  record-breaking  earnings  in  the  second  quar- 
ter of  1 998  but  much  better  than  expected.  Anticipating  a  run-up 
of  costs  for  fuel  and  labor  and  increased  flying,  the  airlines  raised 
fares  several  times  early  in  1999.  Weak  demand  deprived  the  air- 
lines of  the  full  effect  of  those  increases  in  fares,  however,  and 
only  by  heavy  discounting  did  earners  fill  seats  and  lift  passenger 
traffic  numbers,  hi  the  first  7  months  of  1999,  passenger  enplane- 
ments  increased  6.3  million  over  the  same  period  of  1998,  reach- 
ing 329.3  million.  The  average  yield  (the  average  ticket  price 
paid)  had  begun  a  slide  in  August  1998  that  continued  through 
much  of  1999  despite  fare  increa.ses.  While  U.S.  airlines  in  the 
aggregate  have  produced  profits,  earnings  began  a  slow  down- 
ward slide  in  the  third  quarter  of  1998  and  remained  in  decline 
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through  I9W  coniparod  with  the  record-breaking  rmancial  pcM- 
rormanccol  IW8. 

A  midyear  fare  increase  in  1999  was  rehiled  solely  to  the  rise 
in  fuel  prices.  The  higher  fuel  costs  will  increase  the  airlines' 
1999  fuel  bill  by  $1  billion  over  the  bill  in  199X.  according  to 
the  ATA.  Analysts  at  Standard  &  Poor's/I'ratts  attribute  the  cost 
rise  to  the  increased  jet  fuel  demand  created  by  the  air  invasion 
of  Yugoslavia  during  the  Kosovo  crisis  by  the  armed  forces  of 
the  North  Atlantic  Treaty  Organization  nations.  Demand  for  jet 
fuel  ctMitinued  to  be  strong  during  the  simimer  travel  season, 
further  strengthening  prices.  Fuel  prices  are  expected  to  remain 
at  these  higher  levels  in  the  short  term. 

Wages  and  benefits  represent  percent  of  U.S.  airlines" 
operating  costs.  These  costs  are  growing  as  the  U.S.  airline 
labor  force  continues  to  expand  and  average  compensation 
rises.  At  the  end  of  199S,  airline  members  of  the  ATA  reported 
a  5  percent  increase  in  the  workforce,  an  additional  34,500 
employees,  increasing  the  total  workforce  to  621,058.  In  1998, 
the  average  compensation  per  employee  was  $63,797,  includ- 
ing benefits,  a  minimal  increase  from  $63,265  in  1997,  but  the 
financial  impact  from  a  spate  of  labor  contracts  began  taking 
full  effect  in  1999.  The  number  of  passengers  handled  per 
employee  fell  from  1,021  m  1998  to  989  in  1999,  and  that  trend 
is  expected  to  continue. 

U.S.  airlines  have  been  in  an  expanding  mode,  and  expan- 
sion is  costly.  Each  aircraft  requires  five  cockpit  crews  on  aver- 
age. Pilots  and  other  cockpit  personnel  for  ATA  airlines  now 
number  more  than  75,000.  Productivity  was  expected  to 
improve  as  U.S.  carriers  added  84  mostly  new  aircraft  to  the 
U.S.  commercial  fleet  in  1998.  ATA  airlines  were  scheduled  to 
receive  350  new  transports  in  1999,  including  125  Boeing 
737's,  73  Airbus  hidustrie  A320's,  36  Boeing  757's,  34  Boeing 
777's,  and  24  MD-80's.  U.S.  airlines  are  scheduled  to  receive 
236  new  aircraft  in  2000  and  205  in  2001 .  Another  456  aircraft 
are  already  on  order  for  the  year  2002  and  beyond. 

The  85  U.S.  commercial  airlines  doing  business  in  the 
United  States  operate  approximately  7,400  aircraft  that  are  over 
75,000  pounds.  The  total  was  revi.sed  downward  slightly  at  the 
end  of  1999,  when  the  Airport  Noise  and  Capacity  Act  of  1999 
was  to  take  full  effect  and  ban  the  operation  of  all  aircraft  that 
do  not  comply  with  Stage  3  noise  requirements.  In  1998,  479 
Stage  2  aircraft  were  removed  from  service  and  745  Stage  3- 
compliant  aircraft  entered  service  (this  includes  reengined  and 
new  aircraft  and  tho.se  whose  engines  have  been  modified  by 
hush  kits).  The  Federal  Aviation  Administration  (FAA)  projects 
that  the  U.S.  commercial  fleet  will  increase  on  average  by  260 
aircraft  each  year,  a  4  percent  capacity  increase  through  to 
2010.  adding  to  concerns  over  conge.stion  (see  Table  51-3). 

Passenger  rage  and  pas.senger  rights  dominated  the  airlines" 
agenda  in  1999.  Incidents  of  unruly  passenger  behavior  have 
been  increasing  for  years  and  have  become  a  matter  of  growing 
concern  to  flight  attendants,  unions,  and  management.  Indus- 
trywide statistics  are  not  maintained,  and  so  a  full  grasp  of  the 
extent  of  the  problem  is  not  possible.  In  1998  congressional  tes- 
timony by  the  ATA,  officials  offered  data  from  a  case  study  of 
an  unidentified  airline  and  its  encounters  with  unruly  passen- 


TABLE  51-3:  U.S.  Commercial  Air  Carriers  in  Fiscal 
Years  1999-2010 


Revetiue 

Passenger 

Domestic 

Fiscal 

Passengers, 

Miles, 

Departiifes, 

Year 

millions 

billions 

Jet  Aircraft 

millions 

1999 

623.9 

638.4 

5,433 

7.2 

2000 

639.8 

661.8 

5.610 

7  4 

2001 

656.9 

687.7 

5,822 

7.6 

2002 

682.9 

721.3 

6,052 

J  P, 

2003 

710.2 

756.8 

6,320 

8.0 

2004 

738.2 

792.7 

6,572 

8.3 

2005 

767.4 

830.3 

6,903 

8.6 

2006 

798.0 

869.3 

7,170 

8.8 

2007 

830.0 

910.0 

7,448 

9.1 

2008 

862.4 

951.9 

7,737 

9.4 

2009 

896.1 

995.9 

8,040 

9.6 

2010 

931.1 

1,041.6 

8,360 

9.9 

Source:  Federal  Aviation  Administration. 

gers.  The  airline  reported  the  lollowing  incidents  of  passengers" 
interference  with  a  cabin  attendant  or  flight  crew  member:  8X2 
incidents  in  1995,  836  in  1996,  921  in  1997,  and  258  in  the  tlrsl 
3  months  of  1998.  Airlines  have  instituted  training  programs  for 
employees  lo  defuse  potential  incidents.  After  an  incident  in 
Newark  in  summer  1999  in  which  a  Continental  Airlines 
employee  was  injured,  ("ontinentafs  chairman.  Gordon 
Bethune,  called  on  Congress  to  pass  a  law  that  would  permit  an 
airline  to  ban  violent  passengers  from  using  an  airline  s  ser- 
vices. 

In  1999,  Congress  considered  several  bills  that  outlined  air- 
line passengers"  rights,  but  none  got  out  of  committee.  The  trig- 
ger for  the  push  for  passenger  rights  was  a  snowstorm  in  early 
January  that  struck  hard  at  midwestern  U.S.  airports.  Hundreds 
of  passengers  aboard  Northwest  Airlines  airplanes  v\ere 
stranded  in  a  parking  area  for  8  hours  or  more  at  Detroit  Metro- 
politan International  Airport.  Some  passengers  have  taken  legal 
action  against  Northwest.  In  June  1999,  the  ATA  announced  a 
new  customer  service  plan.  Customer  First,  designed  to 
improve  the  delivery  of  air  fare  and  schedule  delay  information 
along  with  other  steps  to  improve  relations. 

Factors  Affecting  U.S.  industry  Growth 

Under  deregulation  influences.  U.S.  airlines  have  developed  a 
series  of  domestic  transportation  hubs  at  airports  across  the 
nation.  Those  hubs  have  grown  rapidly  in  terms  of  passenger 
traffic  as  the  cairiers  provide  frequent  daily  services  to  and 
from  key  domestic  and  international  destinations,  offering 
improved  service  but  also  contributing  to  congestion  and 
delays.  A  report  of  the  National  Civil  Aviation  Review  Com- 
missicni.  chaired  by  former  Representative  Nonnan  Mineta  of 
California,  called  for  sweeping  changes  in  management  and 
funding  of  the  FAA.  which  provides  air  traffic  services  and  fed- 
eral resources  directed  to  airports.  The  commission,  which 
reported  in  December  1997.  said  that  unless  the  stakeholders, 
including  Congress,  the  executive  branch,  the  FAA.  and  the  avi- 
ation community,  take  action  to  bring  about  changes  both 
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"internal  and  external  to  the  FAA,"  the  nation's  air  transporta- 
tion system  will  succumb  to  gridlock.  The  commission  recom- 
mended that  FAA  services  related  to  the  air  traffic  control 
system  be  placed  in  a  performance-based  organization  managed 
by  a  chief  operating  officer  and  a  board  of  public  interest  direc- 
tors. Progress  toward  a  new  management  system  has  been  hin- 
dered by  the  failure  of  the  FAA  to  determine  its  costs  for 
providing  air  traffic  services.  FAA's  administrator,  Jane  Garvey, 
has  placed  a  high  priority  on  establishing  a  credible  cost 
accounting  system. 

The  FAA  is  implementing  improvements  to  air  traffic  con- 
trol capability,  including  new  radar  and  t)ther  equipment  for  the 
21  en-route  centers  across  the  nation.  Raytheon's  Standard  Ter- 
minal Area  Replacement  System  (STARS),  the  computer  and 
display  system  that  will  replace  current  equipment  in  major  air 
traffic  control  terminal  facilities,  has  been  accepted  condition- 
ally by  the  FAA  and  is  undergoing  operational  testing  and  eval- 
uation. STARS  equipment  is  scheduled  for  installation  in  172 
FAA  facilities  and  199  U.S.  Department  of  Defense  air  traffic 
control  facilities. 

Increases  in  scheduling  delays  in  1999  placed  new  urgency 
on  the  Mineta  commission's  call  for  change  at  the  FAA.  Delays 
per  I. ()()()  aircraft  operations  in  the  first  5  months  of  1999  were 
up  267  percent  at  Detroit  Wayne  County  Metropolitan  Airport, 
a  Northwest  Airlines  hub;  142  percent  at  Cincinnati/Northern 
Kentucky  International  Airport,  a  hub  for  Delta  Air  Lines  and 
Comair;  I. II  percent  at  Dallas/Fort  Worth  International  Airport, 
a  hub  for  American  Airlines  and  Delta:  105  percent  at  Cleve- 
land Hopkins  International  airport,  a  Continental  Airlines  hub, 
and  98  percent  at  O'Hare  International  Aiij)ort.  Chicago,  a  huh 
for  United  Airlines  and  Amerk:an. 

Experts  are  divided  about  why  passenger  traffic  has  not 
grown  as  fast  as  the  U.S.  economy  has.  Edmund  S.  Greenslet. 
president  of  ESG  Aviation  Services  of  Ponte  Vedra  Beach.  FL. 
believes  that  the  airline  industry  has  matured  and  will  not  grow 
at  the  same  pace  as  the  economy-  He  further  believes  that  low- 
fuel  prices  in  1998.  a  windfall  for  the  carriers,  masked  the 
mature  state  of  the  domestic  portion  of  the  business.  David  A. 
Swierenga,  chief  economist  with  the  ATA.  provides  a  second 
reasonable  explanation,  stating  that  international  currency 
crises  in  1998  and  1999  may  have  contributed  to  caution  in  the 
business  sector  and  left  management  inclined  to  cut  travel  costs. 
In  the  United  States,  international  traffic  tapered  off  in  1999 
from  its  high  levels  in  1998.  Domestic  traffic  took  up  the  slack 
and  outpaced  international  gains  for  the  first  time  in  years.  Sam 
Buttrick.  an  airline  analyst  with  Paine  Webber,  found  evidence 
of  softness  in  the  high-yield  portion  of  business  fiier  traffic  and 
noted  a  greater  tendency  of  business  fliers  to  seek  discount 
fares.  In  the  first  4  months  of  1999.  discounted  miles  flown  by 
the  U.S.  major  airlines,  except  Southwest  Airlines,  reached  93 
percent  of  the  total  miles  flown,  leaving  only  a  small  minority 
of  travelers  paying  the  full  fare. 

Those  paying  full  fares  are  largely  business  tliers  whose 
schedules  deny  them  access  to  the  many  discounts  available  to 
more  flexible  leisure  passengers.  Between  February  1996  and 
June  1999,  published  business  fares  increased  51  percent. 


whereas  the  average  business  fare  actually  paid  in  that  period 
increased  30  percent,  according  to  Bob  Harrell  of  Harrell  Asso- 
ciates, an  air  fare  consultant  to  American  Express  Travel.  In 
June,  the  actual  average  round-trip  business  fare  was  $600, 
compared  with  the  published  fare  of  $970.  The  gap  between  the 
two  types  of  fares  has  been  widening.  Hairell  interprets  the  data 
as  providing  evidence  that  companies  are  taking  aggressive 
actions  to  find  low  fares,  negotiating  directly  with  airlines  for 
greater  discounts,  and  tightening  company  travel  policies. 

U.S.  Major  Airlines 

The  10  largest  U.S.  airlines,  those  carriers  which  produce  rev- 
enues of  $1  billion  or  more  a  year,  have  survived  a  difficult 
decade  by  restructuring  and  adjusting  to  the  demands  of  the 
dynamic  world  marketplace.  Two  majors — Pan  American 
World  Airways  and  Eastern  Airlines — ceased  operations  at  the 
beginning  of  the  decade,  when  an  economic  recession  and  inter- 
national tensions  from  the  Persian  Gulf  War  combined  to 
wound  the  industry.  Three  majors — Continental,  Trans  World, 
and  America  West — reorganized  in  1991  after  filing  bankruptcy 
petitions.  Industry  net  losses  totaled  more  than  $10  billion  in 
the  3-year  period  1990-1993  (a  total  of  $7.67  billion  in  operat- 
ing losses  for  the  major  carriers  alone  in  that  period). 

With  the  cooperation  of  labor,  the  major  airlines  adopted  a 
series  of  survival  tactics  such  as  cutting  costs,  rolling  back  the 
delivery  of  some  aircraft,  and  negotiating  concessionary  con- 
tracts with  unions.  By  1995.  the  majors  had  restructured  and  a 
new  breed  of  executive,  not  necessarily  with  airline  experience, 
began  to  take  control.  Concentrating  on  their  airport  hub-and- 
spoke  operations,  the  major  carriers  have  developed  traffic  feed 
systems  through  connections  with  regional  airline  partners  and 
have  grown  internationally,  frequently  in  alliances  with  foreign 
airlines. 

Alliance  fever  has  also  affected  the  domestic  operations  of 
major  airlines.  Northwest  and  Continental  have  signed  a  10- 
year  agreement  to  unite  Iheir  flight  networks.  Additionally, 
Northwest  has  a  code-sharing  relationship  with  Alaska,  another 
major  carrier,  and  with  Hori/on  and  a  handful  of  regional  carri- 
ers. Code  sharing  between  domestic  airlines  has  been  pennitted 
in  the  United  States  since  the  I97()s.  The  Allegheny  Commuter 
System  shared  codes  with  a  predecessor  ot  the  present-day  US 
Airways.  More  domestic  alliance  activity  can  be  expected. 

To  combat  the  rise  of  low-fare  airlines  in  recent  years,  sev- 
eral majors,  including  United,  Delta,  and  US  Airways,  have 
inaugurated  services  that  offer  low-fare  alternatives;  the  Shuttle 
by  United,  Delta  Express,  and  Metro  Express  by  US  Airways. 
The  fastest  expanding  major  airline  has  been  Southwest  Air- 
lines, the  Dallas-based  point-to-point  operator,  which  offers 
low  fares  and  a  no-frills  style  of  cabin  service  that  has  won  wide 
acceptance,  ranking  it  fourth  in  terms  of  passengers  carried. 
The  current  top  10  airlines  in  terms  of  passengers  carried  in 
scheduled  airline  service  in  1998  are  Delta,  105.2  million; 
United,  86.7  million;  American,  81.4  million;  Southwest,  59 
million;  US  Airways,  57.9  million;  Northwest.  50.4  million; 
Continental.  41.6  million;  Trans  World.  23.8  million;  America 
West.  17.7  million;  and  Alaska.  13  million. 
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Over  the  l;>st  3  years,  in  llie  iiileresl  otdperalional  ellieieiiey, 
major  airlines  and  their  partner  regional  earriers  have  developed 
lleets  or  Inrbolan-powered  regional  jet  ancralt,  ranging  in  seat- 
ing eapaeity  Irom  33  to  70  or  more,  that  serve  destinations  as 
long  as  2  hours"  flight  time  from  hubs.  Turbotan-powered 
regional  jets  have  revokuioni/ed  air  serviees  to  and  from 
medium-sized  eonimunities  in  the  United  States  and  have  the 
potential  to  inerease  eongestion  problems.  The  trend  toward 
regional  jets  replaeing  turboprop  equipment  will  inerease.  'I'he 
FAA  foreeasts  that  regional  jets  under  60  seats,  whieh  num- 
bered 206  aireraft  in  199S,  will  inerease  to  1,100  aireralt  in  the 
regional-eommuter  fleet  by  2010. 

!\iational  and  Regional  Airlines 

Some  28  U.S.  airlines  providing  seheduled  and  eharter  passen- 
ger service  are  classified  as  national  airlines,  producing  annual 
revenues  of  $100  million  to  $1  billion,  hi  1999,  the  Regional 
Airline  Association  counted  102  air  earriers  as  regional  airlines, 
with  annual  revenues  of  under  $100  niillion.  Airlines  in  these 
categories  have  witnessed  great  changes  in  the  postderegulation 
period.  These  airlines  are  the  survivors  among  the  hundreds  of 
airlines  that  started  up  since  the  deregulation  act  in  1978. 
though  a  minority,  such  as  World  Airways  and  American  Trans 
Air,  existed  before  deregulation. 

National  carriers  also  include  operators  such  as  Midwest 
Express  of  Milwaukee,  a  full-service  airline  that  developed 
from  a  corporate  aviation  department  of  Kimberly  Clark  Corp.; 
Aloha  and  Hawaiian  Airlines;  Sun  Country,  a  charter  operator 
that  has  grown  into  scheduled  operations  at  Minneapolis/St. 
Paul  International  Airport;  and  Frontier  Airlines,  the  Denver- 
based  successor  to  a  local  .service  airline  dating  to  the  period 
before  airline  deregulation.  Some  well-known  regional  carriers, 
such  as  Comair,  a  Delta  Connection  partner  based  in  Cincinnati, 
qualify  as  natiofial  carriers  by  virtue  of  their  annual  revenues. 
Comair  may  become  the  first  regional-national  carrier  to  attain 
status  as  a  major  airline  if  its  revenues  keep  climbing  at  the  fast 
pace  of  recent  years. 

The  regional  airline  industry  has  experienced  the  greatest 
change,  beginning  with  the  early  1980s  trend  toward  code 
sharing  and  alliances  with  major  U.S.  airlines.  Majors  then 
acquired  or  took  equity  investments  in  regional  carriers  and 
turned  over  many  short-haul  markets  to  them.  In  this  process, 
the  number  of  regionals  declined.  In  1988,  163  airlines  of  this 
type  were  operating.  In  1999.  according  to  the  Regional  Air- 
line Association,  the  number  dropped  to  97.  The  introduction 
of  regional  jets  represents  the  latest  trend  revolutionizing  the 
regional  industry.  The  range  and  seating  capacity  of  these  air- 
craft permit  the  caiTiers  to  .serve  markets  2  hours'  flying  time 
or  more  from  airport  hubs.  They  have  become  an  essential  part 
of  the  traffic  flows  required  to  make  a  hub-and-spoke  opera- 
tion work.  While  the  regional  airlines  typically  associate  with 
majors  in  a  common  effort,  the  capability  of  regional  jets  has 
placed  these  airlines  in  line  for  eventual  competition  with 
major  airlines. 

Growth  of  the  regionals  will  continue  to  outpace  that  of  the 
major  carriers.  The  FAA  forecasts  that  airline  enplanements  for 


regional  aircraft  with  60  seats  or  under  will  increase  7.4  percent 
to  7 1  million  in  1999.  The  Regional  Airline  Association  has  dif 
lerent  figures  because  its  database  includes  aircraft  with  more 
than  60  seats.  Basing  its  projections  on  a  forecast  that  the  U.S. 
economy  will  slow,  the  FAA  has  said  that  enplanements  wiH 
increase  through  2002  at  an  annual  average  increase  of  5.5  per- 
cent and  then  increase  at  an  average  annual  increase  of  .3.4  per- 
cent until  2010,  when  enplanements  will  reach  123.8  million. 

Growth  rales  of  national  carriers  are  not  predicted  sepa- 
rately. Midwest  Express  grew  at  double-digit  rates  through  the 
1990s  and  is  a  carrier  with  strong  local  ties  to  its  base  in  Mil- 
waukee. Other  operators,  such  as  Sun  Country  and  American 
Trans  Air,  offer  trips  to  vacation  destinations  at  comparatively 
low  eharterlike  prices.  The  national  carriers  generally  occupy 
niches  in  the  U.S.  marketplace,  as  opposed  to  the  regionals. 
which  usually  work  as  local  trallic  feeders  to  major  airline  part- 
ners. Growth  rates  can  be  expected  to  be  higher  than  those  of 
the  majors  but  lower  than  those  in  the  regional  field. 

Air  Cargo 

In  1998.  some  23  million  metric  tons  (27.3  million  tons)  of 
cargo  was  moved  by  air.  Cargo  shipments  include  freight,  mail, 
and  express.  Forecasts  for  cargo  shipments  (especially  air 
express)  are  positive  after  a  slowdown  in  1998  resulting  largely 
f  rom  the  Asian  economic  crisis.  Signs  of  recovery  in  Asia  in 
1999  improved  the  outlook  for  that  region.  Boeing  has  pre- 
dicted 8.2  percent  annual  growth  for  the  intra-Asian  freight 
market  through  2017.  For  the  world,  the  Boeing  Co.  predicts  an 
average  annual  growth  rate  of  6.4  percent  in  that  period.  Mergc- 
Global,  Inc.,  of  Arlington,  VA,  forecasts  a  similar  growth  pat- 
tern: an  average  of  6.6  percent  annual  growth  in  air  freight 
weight. 

Air  express  has  become  a  driving  force  in  the  world  cargo 
market  just  as  it  has  revolutionized  the  cargo  industry  in  the 
United  States.  Express  now  represents  60  percent  of  the  U.S. 
market,  providing  overnight  and  time-definite  delivery  of  pack- 
ages and  cargo.  Express  services  are  performed  by  providers, 
known  as  integrators,  that  include  FedEx  and  UPS.  which  have 
expanded  their  ground  modes  of  transportation.  Integrators  also 
have  moved  into  the  field  of  logistics,  acting  as  ihird-part\  dis- 
tributors of  warehoused  goods  as  a  service  to  a  variety  of  compa- 
nies. Express  air  shipments  in  the  United  States  showed  a  slight 
decline  in  1999  as  a  result  of  a  shift  to  second-day  and  third-day 
shipments  and  the  expanding  use  of  tmcks  for  deliveries  to 
regional  destinations.  Express  is  now  making  an  impact  on  the 
international  marketplace.  Currently  at  6  percent  of  that  market, 
express  serviees  are  expected  to  approach  40  percent  by  2017. 

Along  with  the  scheduled  passenger  airlines,  cargo  operators 
are  battling  declines  in  yield.  Since  1970.  the  average  yield  has 
declined  approximately  2.8  percent  per  year.  This  trend  is  due 
largely  to  increased  competition.  Operators  have  combated  the 
decline  with  more  efficient  aircraft,  including  dedicated  large 
capacity  wide-body  transports.  Boeing  expects  wide-body 
freighters  to  represent  34  percent  of  the  world  fleet  in  2017.  up 
from  27  percent  today.  MergeGlobal  predicts  a  need  for  619 
replacement  freighters  by  2008. 
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Corporate  Strategies 

The  U.S.  airline  industry  is  increasingly  dividing  into  full- 
service  airlines  and  niche  operators.  The  full-service  carriers 
are  engaged  in  their  own  brand  of  consolidation  through 
alliances  and  partnerships  with  other  carriers.  They  are  aligning 
with  foreign  airlines  to  develop  international  networks  and  with 
regional-commuter  airline  affiliates  for  their  ability  to  serve 
local  markets  and  provide  traffic  feed.  Niche  operators  are 
thriving  in  several  forms.  The  classic  form  is  patterned  after 
Southwest  Airlines,  the  low-cost,  low-fare  aerial  bus  service 
that  serves  point-to-point  markets.  Dallas-based  Southwest 
moved  nearly  60  million  passengers  in  1998,  ranking  it  fourth 
in  the  United  States  in  terms  of  passengers  enplaned.  Detroit's 
Pro  Air  has  established  a  local  market  niche  and  is  expanding 
the  concept,  serving  principally  two  corporations:  General 
Motors  (GM)  and  the  Chrysler  Corp.  Pro  Air  provides  Boeing 
7.^7  service  to  eight  cities  for  GM  and  Chrysler  employees 
under  a  1998  agreement.  In  1999,  Pro  Air,  in  a  new  partnership 
with  GM,  was  scheduled  to  operate  three  Saab  2000  turboprop 
aircraft  serving  other  cities.  Such  unique  operations  will 
increase  in  the  United  States,  especially  if  congestion  and  hub- 
bing  difficulties  overwhelm  the  major  airlines  and  passenger 
.service  becomes  a  greater  issue. 

Alliances  are  having  a  profound  effect  on  U.S.  airlines. 
Close  ties  between  Northwest  and  Continental,  a  partnership 
that  also  extends  to  their  regional  airline  affiliates,  has  created  a 
domestic  network  that  rivals  the  size  of  the  domestic  operations 
of  the  Big  Three:  American  Airlines,  Delta  Air  Lines,  and 
United  Airlines.  "This  is  a  business,  whether  we  like  it  or  not. 
where  scale  and  scope  matter,"  said  Douglas  C.  Birdsall.  senior 
vice  president  for  alliances  at  Northwest.  "Passengers  tend  to 
want  to  find  a  product  that  can  pretty  much  do  for  them  most 
everything  they  want  to  do."  Because  of  the  alliance.  Northwest 
and  Continental  have  become  more  viable  competitors  of  the 
Big  Three.  Partnerships  with  regional  airlines  provide  local 
feed  to  the  flight  networks.  The  dynamics  of  the  traffic  flow 
may  be  seen  at  airport  hubs,  such  as  Cincinnati/Northern  Ken- 
tucky International  and  Cleveland  Hopkins,  where  regional  car- 
rier terminals  have  developed  in  recent  years.  The  regional 
airline  terminals  are  in  close  proximity  to  gates  where  wide- 
body  transports  await  passengers  for  trips  to  U.S.  and  foreign 
destinations.  The  system  by  which  airlines  set  fares  in  the 
United  States,  an  unwieldy  many-tiered  system,  is  a  product  of 
the  competitive  marketplace.  Fares  are  adjusted  by  each  airline 
for  all  local  markets  in  a  continuing  process  daily  in  the  com- 
puterized electronic  marketplace  operated  by  the  Airline  Tariff 
Publishing  Company,  the  airlines-owned  unit  based  at  Wash- 
ington's Dulles  International  Aiiport.  In  the  past,  airlines  were 
unable  to  agree  on  how  to  simplify  the  system  or  whether  to 
change  it.  In  1992.  American  Airlines  attempted  to  inject  order 
in  the  system  by  offering  a  four-tier  fares  structure  called  Value 
Pricing.  The  principal  effect  would  have  been  to  reduce  fares 
for  business  fiiers  and  increase  fares  slightly  for  leisure  passen- 
gers. Unable  to  agree  on  the  plan,  the  airlines  instead  initiated  a 
series  of  fare  wars.  Part  of  the  problem  in  that  period  was  excess 


capacity  (too  many  seats  offered  to  meet  the  demand),  a  condi- 
tion that  usually  results  in  intense  fare  competition. 

Airlines  face  a  dilemma  over  how  to  increase  revenues  to 
meet  rising  labor  and  fuel  costs  and  fill  seats  while  capacity 
(seats  offered)  is  rising.  In  1999,  the  airlines  increased  fares 
several  times.  Traffic  demand  has  been  sluggish,  however,  and 
heavy  discounting  has  been  the  chief  means  of  attracting  traffic 
to  growth  levels  since  1998.  If  the  U.S.  economy  enters  a  slow 
period,  the  squeeze  on  the  airlines  will  grow  tighter.  Discount- 
ing is  reflected  by  pressures  on  revenue  passenger  mile  yield 
(the  price  paid)  and  on  the  revenue  per  available  seat  mile. 

Passengers  who  have  been  paying  full  fares,  usually  business 
fliers,  have  been  vocal  over  dissatisfaction  with  high  fares  and 
coach  seating.  Leisure  passengers  whose  personal  schedules 
meet  the  stringent  requirements  for  buying  advanced-purchase 
coach  tickets  (usually  requiring  a  Saturday  night  stay  at  the  des- 
tination) sit  in  the  same  seats  as  business  tliers,  but  at  deeply 
discounted  rates.  To  many  business  tliers,  paying  high  fares  to 
sit  in  coach  represents  a  galling  inequity. 

In  August.  United  Airlines  announced  an  Economy  Plus  pro- 
gram to  improve  the  Hying  experience  of  full-fare-paying  and 
frequent-flier  passengers.  The  Chicago-based  carrier  began  to 
install  improved  seating  in  the  first  6  to  I  1  rows  of  the  coach 
cabin  in  4.'^()  aircraft  to  accommodate  "premier"  passengers. 
The  seat  pitch,  typically  .^1  inches,  is  being  increased  to 
between  35  and  36  inches  at  a  cost  of  $30  million.  Frequent 
fliers  and  full-fare  passengers  will  be  assigned  to  Economy  Plus 
seats  on  a  first-come,  first-served  basis.  Other  airlines  have 
begun  to  improve  business  class  amenities.  In  another  effort  to 
enhance  value,  the  airlines  amended  frequent  tlier  programs  to 
extend  the  redeemability  of  frequent  tlier  mileage  points 
acquired  by  passengers.  Under  the  new  rules,  which  may  vary, 
passengers  are  required  to  earn  additional  miles  only  once  in  a 
3-year  period. 

U.S.  Industry  Growth  Projections  for  the  Next 
1  and  5  Years 

The  growth  of  U.S.  airlines  will  depend,  as  always,  on  the 
health  of  the  national  economy.  The  domestic  portion  of  the  air- 
line business  may  be  showing  signs  of  maturity,  however.  Pas- 
senger traffic  has  been  growing,  but  not  at  the  pace,  as  in 
decades  past,  a  waxing  economy  has  engendered.  International 
service  offers  U.S.  airlines  the  greatest  potential  for  growth,  as 
it  has  for  more  than  a  decade. 

Marketplace  circumstances  are  forcing  U.S.  carriers  to  con- 
duct a  balancing  act  in  terms  of  ticket  prices  charged  and  dis- 
counts offered.  Airline  costs  are  rising,  partly  as  a  result  of 
increasing  labor  and  fuel  prices.  The  carriers  raised  fares  on 
several  occasions  in  1999  yet  continued  to  offer  a  wide  range  of 
discounts.  The  average  revenue  passenger  mile  yield  (the  actual 
price  paid)  scarcely  changed  in  this  seesaw  practice.  In  the  first 
quarter,  the  yield  was  slightly  lower  than  it  had  been  in  the  same 
period  in  1998;  in  the  second  quarter,  it  was  slightly  higher. 

To  keep  abreast  of  rising  costs,  airlines  will  continue  to  rai.se 
fares.  The  ATA  expects  the  revenue  passenger  mile  yield  to  rise 
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1  percent  in  1949  and  L.'S  percent  in  2()()().  On  the  basis  of  its 
analysis,  the  association  expects  traffic  to  grow  4.K  percent  in 
1999  and  as  much  as  3.5  percent  in  2000.  Capacity  increases 
should  match  the  growth  rates.  Don  Carty,  chairman  of  AMR 
Corp.  and  chief  executive  officer  of  Auicrican  Airlines,  has 
called  for  world  airlines  to  maintain  a  close  check  on  growth  in 
the  coming  years  to  avoid  capacity  overload,  a  condition  that 
usually  results  in  fare  wars.  American  is  planning  to  speed  the 
retiremenl  of  its  Boeing  727"s  and  DC-  l()"s  and  will  cap  capac- 
ity gains  at  3  percent  in  2000  while  maintaining  its  transatlantic 
flying  at  the  1999  level. 

The  growth  of  E-commerce  on  the  Internet  is  beginning  to 
have  an  impact  on  airline  ticket  distribution.  The  dominant  air- 
line information  technology  company,  AMR  Corp's  SABRE, 
Inc.,  was  forecast  to  generate  more  than  $1  billion  in  gross  sales 
from  E-commerce  in  1999,  four  times  the  level  in  1998.  As  E- 
commerce  sales  rise,  cost-conscious  airlines  are  reducing  their 
dependence  on  third-party  travel  agents  for  ticket  distribution, 
in  recent  years,  many  airlines  have  reduced  travel  agents"  com- 
missions from  10  percent  to  8  percent  of  the  value  of  a  transac- 
tion. In  October  1999,  the  air  carriers  joined  in  reducing  these 
commission  rates  to  3  percent. 

The  possibility  of  a  cyclical  recession  in  the  U.S.  economy 
looms  during  the  5-year  forecast  period.  If  this  does  occur,  traf- 
fic probably  will  grow  at  a  slower  rate,  reflecting  the  economic 
downturn.  International  traffic  will  tend  to  show  a  greater  traf- 
fic reduction  compared  with  domestic. 

Global  Industry  Trends 

Over  the  decade  ending  in  1998,  international  scheduled  pas- 
senger services  grew  at  a  faster  rate  than  did  domestic  services, 
reflecting  the  trend  toward  globalization  and  the  growth  of 
world  trade  and  tourism.  Approximately  one-third  of  the  1.6 
billion  pas.sengers  in  1998  crossed  national  borders.  Interna- 
tional passengers  increased  3  percent  in  1998  and  6  percent,  on 
an  average  annual  basis,  over  the  10-year  period.  The  more  than 
1  billion  passengers  on  domestic  flights  in  1998  reflected  a  1 
percent  decline  from  1997  and  an  average  2  percent  gain  annu- 
ally over  the  decade. 

North  America  continues  to  represent  the  largest  share  of 
world  aviation  traffic.  Scheduled  passenger  traffic  in  North 
America  accounted  for  36.2  percent  of  total  traffic.  Europe 
lanked  second  with  22  percent.  Other  regions  and  their  contri- 
bution to  traffic  were  Asia,  16.9  percent;  South  America,  3.5 
percent;  southwest  Pacific,  2.6  percent;  the  Middle  East,  1.7 
percent;  Africa,  1.3  percent;  and  Central  America,  1.2  percent. 
Traffic  flow  between  Europe  and  North  America  was  the  high- 
est between  regions  at  3.7  percent  of  the  total;  between  Europe 
and  Asia,  it  was  1.8  percent;  and  there  were  lower  percentages 
between  other  regions  of  the  world. 

The  fortunes  of  the  airline  industry  are  particularly  vulnera- 
ble to  economic  cycles.  The  world  economy  has  endured 
through  several  cycles  in  the  last  two  decades.  Between  1983 
and  1989.  the  world  economy  averaged  a  growth  rate  of  3.7  per- 
cent a  year.  In  1990,  the  United  States,  the  United  Kingdom, 


and  Canada  entered  a  recession  that  was  lol lowed  by  an  eco- 
nomic slowdown  that  spread  around  the  world.  While  the  U.S. 
recovery  started  as  early  as  1992,  the  recession  lingered  else- 
where. Financial  and  economic  problems  worsened  in  the  Asia- 
Pacific  region  in  1997  and  1998,  resulting  in  a  devaluation  of 
currencies.  Asia-Pacific  traffic  declined  1.5  percent  in  1998. 
The  outlook  for  that  region  has  improved  along  with  that  for  the 
rest  of  the  world. 


Forecasts  for  Scheduled  Services  for  the 
Period  1999-2001  by  Region 

Asia-Pacific.  This  region  showed  signs  of  a  recovery  in  1999. 
Passenger  kilometers  performed  grew  an  estimated  4.3  percent 
to  657.2  billion.  Traffic  is  forecast  to  grow  5.9  percent  in  2000 
and  6  percent  in  2001 . 

Europe.  I^assenger  kilometers  performed  in  Europe  grew  an 
estimated  4.4  percent  to  721.9  billion.  Traffic  is  forecast  to 
increase  5.7  percent  in  2000  and  6  percent  in  2001. 

Middle  East.  This  region  recorded  an  estimated  3.6  percent 
growth  in  1999  to  80.5  billion  passenger  kilometers  performed. 
Traffic  is  forecast  to  grow  4.8  percent  in  2000  and  5.8  percent  in 
2001. 

North  America.  Traffic  grew  at  a  3.9  percent  rate  to  1082.8 
billion  passenger  kilometers  performed.  It  is  forecast  to  grow 
3.8  percent  in  2000  and  4.6  percent  in  2001 . 

Latin  America  and  the  Caribbean.  Traffic  rose  4. 1  percent 
to  139.3  billion  passenger  kilometers  performed.  It  is  forecast 
to  rise  5.7  percent  in  2000  and  6.5  percent  in  2001 . 

These  regional  forecasts  were  provided  by  the  Forecast 
Branch  of  the  ICAO. 

James  Ott,  Aviation  Week.  The  McGraw-Hill  Companies.  (606) 
341-8484,  December  1999. 
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■  GLOSSARY 

Available  seat  mile  (ASM):  One  seat  flown  1  mile.  A  transport  con- 
figured with  100  seats  flying  100  miles  flies  10,000  available  seat 
miles. 

Code  sharing:  A  growing  practice  in  which  airlines  share  the  same 
two-letter  designator  code  (NW  for  Northwest,  for  example)  on 
certain  flights  as  they  are  presented  in  the  computer  reservaticjns 
systems  used  by  airlines  and  travel  agents.  Sharing  of  codes  per- 
mits a  travel  agent  to  sell  a  ticket  that  includes  routings  on  both 
airlines. 

Revenue  passenger  mile  (RPM):  The  principal  measure  of  the  airline 
passenger  business.  It  represents  one  paying  passenger  flown  1 
mile. 

Yield:  Basically,  the  price  paid  for  transportation.  It  is  a  measure  of 
airline  revenue  and  may  be  derived  by  dividing  passenger  revenue 
by  passenger  miles.  It  usually  is  expressed  in  cents  per  mile. 
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WATER  TRANSPORTATION 
Economic  and  Trade  Trends 


Growth  in  World  Waterborne  Trade  by 
Service  Type,  1993-1998 
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Growth  in  U.S.  Foreign  Waterborne 
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Growth  in  U.S.  Domestic  Waterborne 
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Domestic  Deep  Sea  Trade 


Source,  1990-1998  data,  U  S  Artny  Corps  of  Engmeers.  Waterborne  Commerce  of  the  United 
States 


See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Water  Transp 

INDUSTRY  DEFINITION  The  U.S.  water  transportation  industry  (SIC 
44)  consists  of  companies  that  carry  freight  or  passengers  on  the  open  seas 
or  inland  waterways  and  companies  that  offer  lighterage  and  towing  ser- 
vices, operate  canals  and  terminals,  charter  vessels,  and  handle  cargo.  The 
major  segments  of  the  industry  are  deep-sea  foreign  transportation  of  freight 
(SIC  441 ),  deep-sea  domestic  transportation  of  freight  (SIC  442),  Great  Lakes 
and  St.  Lawrence  Seaway  transportation  of  freight  (SIC  443),  inland  water- 
ways transportation  of  freight  (SIC  444),  passenger  transportation  (SIC  448), 
and  port  and  cargo-handling  services  (SIC  449). 


GLOBAL  INDUSTRY  TRENDS  

Three  types  of  vessels  operate  in  the  deep-sea  trade:  liners, 
which  offer  scheduled  service:  nonliners,  which  carry  dry  cargo 
on  demand;  and  tankers,  which  can-y  liquid  cargo  on  demand. 
!n  the  period  1993-1998,  global  waterborne  trade  increased  3.7 
percent  per  year.»In  that  period,  the  world  liner  trade  mcreased 
5.8  percent  per  year,  the  nonliner  (bulk)  trade  increased  4.2  per- 
cent per  year,  and  the  tanker  trade  increased  2.6  percent  per  year 
(  see  Table  52-1 ).  Container  trade,  a  major  segment  of  the  liner 
trade,  increased  8.7  percent  per  year  from  1993  to  1998. 

Global  waterborne  trade  declined  0.8  percent  from  1997  to 
1998,  largely  as  a  result  of  the  Asian  economic  crisis  (water- 
borne  imports  to  the  Far  East  fell  7  percent,  while  waterborne 
imports  to  the  rest  of  the  world  increased  5  percent).  Over  that 
period,  liner  trade  fell  0.4  percent,  nonliner  trade  fell  0.7  per- 
cent, and  tanker  trade  fell  0.9  percent. 

Despite  the  decline  in  waterborne  trade  and  vessel  earnings, 
world  fleet  capacity  continued  to  grow  from  1997  to  1998, 
although  at  a  rate  about  half  that  of  the  previous  four  years. 
Over  this  period  32  million  dwt  of  new  capacity  was  added  to 
the  fleet  while  22  million  dwt  of  old  capacity  was  removed 
from  the  fleet.  (See  Figure  52- 1 . ) 

Several  factors  are  driving  new  construction  in  the  world 
merchant  fleet,  including  the  age  of  the  existing  fleet.  New  ves- 
sels are  being  built  to  replace  old  and  obsolete  ones  and,  in  the 
case  of  tankers,  to  comply  with  the  double-hull  regulations 
impo.sed  by  the  United  States  and  the  International  Maritime 
Organization  (IMO).  Product  tankers  also  are  being  built  to 


accommodate  the  expansion  of  refinery  capacity  in  the  Middle 
East  and  southeast  Asia.  New  construction  in  the  liner  segment 
of  the  fleet  has  been  driven  by  the  deployment  of  large  |4.()()0- 
plus  20-foot  equivalent  units  (TEUs)|,  shared  containerships  in 
the  mainstream  (transatlantic,  transpacific.  Europe-Far  East) 
liner  trades,  and  containerization  of  intraregional  trade. 

A  major  trend  for  containership  operators  has  been  the 
increasing  use  of  vessel-sharing  agreements.  These  agreements 
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Liner  data  are  for  a  2.000-TEU  fully  cellular  containership 
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TABLE  52-1:    Water  Transportation  (SIC  44)  Trends  and  Forecasts 


Percent  Change 


1993 

1994 

1995 

1996 

1997 

1998' 

1999' 

2004' 

98-99 

93-98 

99-04' 

Industry  ddta 

Employment  (thousands) 

163 

167 

167 

166 

171 

171 

172 

176 

0.5 

1.0 

0.5 

neai  our  (3)  DiMion  lyy^c) 

10.5 

10.8 

n.o 

10.7 

1 1.0 

1 1.2 

1 1.3 

11.9 

1.0 

1.2 

1.0 

10.1 

10.9 

10.9 

11.7 

12.8 

13.0 

13.5 

16.5 

4.0 

5.2 

4.0 

Net  capital  stock  ($  billion) 

45.6 

44.7 

44.8 

45.3 

45.5 

46.9 

48.3 

56.0 

3.0 

0.6 

3.0 

Waterborne  trade  data  (million 

metric  tons  unless  otherwise  specified) 

World  Trade  (imports) 

3,571 

3,769 

4,126 

4,127 

4,310 

4,276 

4,323 

5,322 

1.1 

3.7 

4.2 

Liner 

354 

398 

446 

433 

472 

470 

478 

671 

1.7 

5.8 

7.0 

Nonliner 

1,572 

1,684 

1,842 

1,852 

1,947 

1,933 

1,961 

2,526 

1.4 

4.2 

5.2 

Tanker 

1,645 

1,688 

1,838 

1,842 

1,891 

1,873 

1,885 

2,125 

0.6 

2.6 

2.4 

Crude 

1,138 

1,144 

1,283 

1,271 

1,294 

1,306 

1.316 

1,422 

0.8 

2.8 

1.6 

Products 

317 

333 

328 

343 

353 

335 

333 

359 

-0.6 

1.1 

1.5 

Other 

190 

211 

227 

228 

244 

232 

236 

344 

1.7 

4.1 

7.8 

Container  lifts  (million  TEUs) 

112 

128 

136 

151 

164 

170 

182 

254 

7.0 

8.7 

7.0 

U.S.  foreign  trade 

894 

939 

982 

1,020 

1,068 

1,097 

1,123 

1,244 

2.4 

4.2 

2.1 

Imports 

539 

599 

571 

626 

678 

724 

744 

855 

2.8 

6.1 

2.8 

Liner 

55 

57 

62 

64 

74 

82 

85 

113 

3.7 

8.3 

5.9 

Container  (million  TEUs) 

6.0 

6.6 

6.8 

6.9 

7.8 

8.9 

9.5 

13.4 

7.0 

8.2 

7.0 

Nonliner 

106 

134 

131 

137 

150 

164 

166 

192 

1.2 

9.1 

3.0 

Tanker 

378 

408 

377 

425 

455 

478 

493 

550 

3.1 

4.8 

2.2 

Crude 

275 

301 

294 

323 

342 

366 

378 

416 

3.3 

5.9 

1.9 

Products 

84 

85 

63 

81 

89 

87 

90 

99 

3.4 

0.7 

1.9 

Other 

19 

22 

20 

21 

24 

25 

25 

35 

0.0 

5.6 

7.0 

Exports 

355 

340 

411 

393 

390 

373 

379 

422 

1.6 

1.0 

2.2 

Liner 

60 

66 

80 

73 

77 

72 

74 

93 

2.8 

3.7 

4.7 

Container  (million  TEUs) 

5.0 

5.7 

6.4 

6.5 

7.0 

6.6 

6.9 

8.8 

5.0 

5.7 

5.0 

Nonliner 

229 

228 

284 

273 

266 

255 

259 

278 

1.6 

2.2 

1.4 

Tanker 

66 

46 

48 

47 

46 

46 

46 

51 

0.0 

-7.0 

2.1 

Crude 

1 

1 

0 

2 

3 

1 

1 

1 

0.0 

0.0 

0.0 

Products 

48 

28 

27 

27 

26 

27 

27 

28 

0.0 

-10.9 

0.7 

Other 

17 

17 

21 

18 

17 

18 

18 

22 

0.0 

1.1 

4.1 

North  American  cruise 

passengers  (millions) 

4.5 

4.4 

4.3 

4.7 

5.0 

5.4 

5.8 

8.5 

7.4 

3.7 

7.9 

U.S.  domestic  trade 

969 

997 

991 

998 

1,009 

997 

1,000 

1,016 

0.3 

0.6 

0.3 

Domestic  deep  sea 

251 

257 

248 

249 

244 

233 

230 

213 

-1.5 

-1.5 

-1.5 

Inland  waterways 

618 

636 

638 

645 

654 

653 

660 

692 

1.0 

1.1 

1.0 

Great  Lakes 

100 

104 

105 

104 

111 

111 

111 

111 

0.0 

2.1 

0.0 

Passengers  (millions) 

139 

141 

142 

143 

148 

153 

155 

168 

1.5 

1.9 

1.5 

(alliances)  enhance  vessel  utilization,  and  reduce  average  ship- 
ment costs.  Containership  capacity  involved  in  vessel-sharing 
agreements  has  grown  trom  1.3  million  TEUs  as  of  year-end 
1993  to  3.0  million  TEUs  as  of  year-end  1998.  Vessels  involved 
in  vessel  sharing  agreements  accounted  for  73  percent  of  world 
containership  capacity  (TEUs)  as  of  year-end  1998.  up  from  61 
percent  five  years  earlier. 

Another  cost-reducing  trend  in  the  I99()s  was  llagging  out, 
that  is,  switching  national-flag  registrations  of  ships  to  open 
registries  (see  the  glossary  for  definitions).  By  flagging  out, 
operators  typically  avoid  the  higher  labor  costs  of  national 
crews,  pay  less  in  taxes,  and  are  subject  to  less  restrictive  man- 
ning regulations.  At  the  end  of  1998.  60  percent  of  the  world 
merchant  fleet  (dwt)  was  registered  under  open  regrstries,  up 
from  50  percent  at  the  end  of  1993.  At  the  end  of  1998,  four  of 
the  top  five  registries  (based  on  dwt)  were  open  registries  (see 
Table  52-2).  The  United  Slates  was  the  eleventh  largest  registry, 
with  17  million  dwt.  In  contrast,  four  of  the  top  five  ship- 
owning  nations — Japan,  Greece,  the  United  Stales,  and  Nor- 
way— were  non-open-registry  countries. 


GLOBAL  INDUSTRY  PROSPECTS  

The  growth  of  world  deep-sea  trade,  which  is  projected  at  4.2 
percent  per  year  over  the  next  5  years,  generally  will  exceed 
fleet  growth  (2.0  percent  per  year)  in  that  period,  improving 
earnings  for  water  carriers. 

The  rate  at  which  tankers  and  bulk  carriers  are  scrapped  (bro- 
ken up)  is  expected  to  accelerate  as  vessels  built  during  the  boom 
in  the  years  1974-1977  reach  25-plus  years  in  service  (.see  Figure 
52-2).  The  age  of  the  fleet  is  only  one  factor  in  the  replacement  of 
tankers.  Also  at  work  are  U.S.  and  IMO  safety  and  environmen- 
tal regulations.  The  Oil  Pollution  Act  of  1990  (OPA-90)  man- 
dates that  single-hull  tankers  serving  U.S.  ports  be  pha.sed  out  in 
stages,  based  on  age  and  size,  beginning  in  1995.  IMO  regula- 
tions for  tankers  serving  foreign  ports  require  that  new  tankers 
delivered  after  July  6,  1996,  have  double  hulls  and  that  25-year- 
old  single-hull  tankers  be  retrofitted  with  double  hulls  beginning 
in  1995.  At  the  end  of  1998.  Clarkson's  Tanker  Register  (a  com- 
prehensive registry  of  seagoing  tankers)  reported  that  only  26 
percent  of  the  world's  tankers  were  equipped  with  double  hulls. 
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TABLE  52-1:    Water  Transportation  <SIC  44)  Trends  and  Forecasts  {Continued) 


1993 


1994 


1995 


1996 


1997 


1998' 


1999' 


2004' 


98-99 


Percent  Change 

93-98 


Fleet  Data  (million  metric  dwt 

World  oceangoing  fleet 
Container 
Bulk 
Tanker 
Other 

North  American  cruise 

capacity  (million  passengers) 
Domestic  fleet 
Dry  cargo  ships 

Deep  sea 

Great  Lakes 
Tankers 

Deep  sea 

Great  Lakes 
Dry  cargo  barges 

Coastal 

Great  Lakes 

Inland 
Tank  barges 

Coastal 

Great  Lakes 

Inland 

Tugs/towboats  (number) 

Coastal 

Great  Lakes 

Inland 
Passenger/ferries 

(thousands  of  passengers) 


unless  otherwise  specified) 


678 

687 

697 

719 

744 

755 

770 

851 

35 

39 

43 

48 

55 

61 

65 

92 

250 

251 

261 

271 

281 

277 

280 

294 

298 

298 

294 

300 

308 

317 

320 

336 

95 

99 

99 

100 

100 

99 

99 

99 

5.3 

5.2 

5.3 

5.7 

5.8 

6.5 

7.2 

9.9 

2.0 
7.0 
1.0 
1.0 
0.0 

10.8 


2.2 
11.8 
2.1 
1,2 
0.8 

4  2 


2  7 

0  1 

Z..  1 

2.5 

2.7 

2.7 

2.8 

2.7 

2.5 

1.3 

0.7 

0.7 

0.7 

0.6 

0.8 

0.8 

09 

0.9 

0.8 

2.0 

5.2 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.0 

1.0 

9.1 

8.2 

7.6 

7.7 

7.1 

7.2 

6.7 

4.6 

-7.0 

4.7 

9.1 

8.1 

7.5 

7.6 

7.1 

7.1 

66 

4.6 

•7.0 

4.7 

0.0 

0.1 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

35.1 

35.0 

36.2 

38.7 

39.6 

40.0 

40.4 

42.4 

1,0 

2.6 

4.3 

4.4 

4.4 

4.5 

4.6 

4.7 

4.7 

5.0 

1-0 

1.7 

0.4 

0.3 

0.3 

0.4 

0.3 

0.3 

0.3 

0.3 

0,0 

5.6 

30.5 

30.4 

31.7 

34.0 

34.9 

35.2 

35.6 

37.4 

1.0 

2.9 

9.7 

10.0 

10.2 

10.3 

10.2 

10.1 

10.0 

9.5 

1.0 

0.8 

3.4 

3.5 

3.4 

3  4 

3.5 

3.5 

3.6 

3.7 

1,0 

0.7 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0  0 

0,0 

6.3 

6.5 

6.7 

6.8 

6.7 

6.8 

6.6 

6.0 

2,0 

1,4 

5,985 

5,790 

5,656 

5,558 

5,509 

5,403 

5,295 

4,786 

-2.0 

-2.0 

2,079 

1,982 

1,941 

1,876 

1,846 

1,785 

1,749 

1,581 

-2.0 

3.0 

231 

223 

220 

218 

215 

209 

205 

185 

-2.0 

-2.0 

3,675 

3,585 

3,495 

3,464 

3,448 

3,409 

3,341 

3,020 

-2.0 

1.5 

328 

349 

348 

353 

353 

360 

364 

382 

1.0 

1.9 

99-04 


2  0 
7.0 
1.0 
1.0 

0,0 

6,6 

1.3 
2.0 
10 

7.0 
7,0 
00 

1  0 
1-0 
0,0 
1.0 
1-0 
1.0 
0.0 
2.0 

-2.0 
2.0 
-2.0 

2  0 

1-0 


'  Estimate. 
'  Forecast. 

'  Compound  annual  rate. 

Source:  Industry  data:  U.S.  Bureau  of  Economic  Analysis;  world  trade:  Standard  &  Poor's  DRl;  cruise:  Cruise  Industry  News;  world  container  lifts:  Clarkson 
Research  Studies;  U.S.  container  trade:  Journal  of  Commerce,  PIERS;  domestic  (fleets  and  trades):  U.S.  Army  Corps  of  Engineers;  world  fleet:  Lloyd's  Maritime 
Information  Services. 


In  terms  of  safety,  the  IMO  Safety  of  Life  at  Sea  (SOLAS) 
convention  requires  tiiat  ail  sliips  of  at  least  500  gross  regis- 
tered tons  meet  International  Safety  Management  (ISM)- 
mandated  safe-management  standards.  Passenger  ships, 
tankers,  bulk  carriers,  and  high-speed  cargo  ships  had  to  be 
ISM-certifled  by  July  I,  1998.  Other  cargo  ships  must  be 
ISM-certified  by  July  I,  2002.  Vessels  that  do  not  have  ISM 
certification  will  be  denied  access  to  U.S.  ports.  So  far,  ISM 
certification  has  not  restricted  the  shipping  capacity  available 
tor  the  deep-sea  trade. 

For  passenger  vessels,  the  SOLAS  convention  requires  signif- 
cant  changes  to  shipboard  infrastructures.  By  1997,  ships  were 
required  to  have  low-level  lighting,  smoke  detection,  alann  sys- 
icms.  and  sprinkler  systems.  By  the  year  2000.  ships  are  required 
to  have  steel  frames  in  stairways,  ventilation  ducts  equipped  with 
fire  dampers,  and  fire-extinguishing  systems  for  certain  machin- 
ery. For  many  shipowners,  the  steel-frame  stairway  requirement 
in  the  year  2000  represents  a  significant  expense  and  probably 
will  accelerate  the  removal  of  older  vessels  from  service. 

Reflecting  the  fact  that  the  expansion  of  global  refinery 
capacity  has  been  concentrated  in  crude  oil  producing  areas  (the 
Middle  East  and  Asia),  it  is  expected  that  the  growth  of  the 
product  tanker  fleet  will  be  faster  than  that  of  the  crude  oil 


tanker  fleet  and  that  the  average  si/e  of  product  tankers  uill 
grow  in  response  to  long-haul  shipping  requirements. 

The  containership  fleet  is  expected  to  grow  at  a  significanllx 
higher  rate  than  will  other  vessel  types  as  larger,  shared  con- 
tainerships  are  introduced  into  the  mainstream  east-west  trade 
and  containerships  continue  to  replace  traditional  breakbulk 
ships  in  the  world  liner  trade.  The  containeri/ation  of  fleets  will 
be  most  rapid  in  the  intraregional  trade. 

FACTORS  AFFFCTING  FUTURE  U.S. 
INDUSTRY  GROWTH 


U.S.  waterborne  trade,  both  foreign  and  domestic,  dri\es  the 
growth  of  the  U.S.  water  transportation  industry.  From  1993 
to  1998,  U.S.  foreign  waterborne  trade  grew  4.2  percent  per 
year,  while  domestic  waterborne  trade  increased  only  0.6  per- 
cent per  year.  The  Jones  Act  (Section  27  of  the  Merchant 
Marine  Act  of  1920)  precludes  foreign-owned,  foreign-built, 
and  foreign-flagged  vessels  from  participating  in  the  U.S. 
domestic  trade.  Thus,  U.S. -based  companies  receive  all  pay- 
ments for  domestic  water  transportation,  including  payments 
for  port  and  cargo-handling  .services.  However,  foreign  com- 
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TABLE  52-2:  World  Merchant  Fleet:  Top  Five 
Registries  and  Ship-Owning  Countries,  1998 


Registries 

Millions  of 
Deadweight  Tons 

Ship-Owning 
Countries 

Millions  of 
Deadweight  Tons 

Panama 

146 

Japan 

92 

Liberia 

97 

Greece 

72 

Greece 

44 

United  States 

44 

Bahamas 

41 

Norway 

41 

Malta 

39 

Singapore 

36 

Top  Five 

367 

285 

World  Total 

755 

755 

Open  registry  countries  are  in  boldface. 

Source:  Lloyd's  Register  of  Ships,  January  1,  1999. 


panics  receive  significant  water  transportation  payments  from 
U.S.  foreign  trade  (see  the  discussion  of  the  balance  of  pay- 
ments, below). 

In  the  1990s,  growth  of  real  gross  domestic  product  (GDP) 
from  water  transportation  was  below  that  for  other  transporta- 
tion services  (excluding  trucking),  reflecting  the  heavy  involve- 
ment of  water  carriers  in  primary  product  trades  such  as  grains, 
crude  oil,  coal,  and  ores,  which  tend  to  grow  at  lower  rates  than 
do  manufactured  trades.  Also,  real  GDP  from  water  transporta- 
tion accounted  for  only  5  to  6  percent  of  real  GDP  irom  all 
transportation  services  in  the  199()s.  This  low  percentage  can  be 
attributed  to  the  following  factors: 

■  Freight  rates  per  ton-mile  for  water  transportation  tend  to  be 
substantially  lower  than  those  for  shipments  by  other  modes. 
For  example,  the  Bureau  of  Transportation  Statistics  (BTS) 
estimates  that  the  average  freight  per  ton-mile  for  rail  trans- 
portation is  about  four  times  that  for  water  transportation. 

■  The  United  States  has  a  persistent  balance  of  payments 
deficit  in  the  ocean  freight  account.  For  example,  in  1998, 
U.S.  carriers  received  $3.S  billion  for  carrying  U.S.  exports 


TABLE  52-3:  U.S.  Balance  of  Payments  in  Water 
Transportation:  Passengers  and  Freight 

(millions  of  dollars) 


1993 

1994 

1995 

1996 

1997 

1998 

Receipts 

Passenger  fares 

237 

287 

285 

329 

329 

329 

Export  freight 

4,056 

4,506 

5,282 

4,703 

4,571 

3,786  1 

Total 

4,293 

4,793 

5,567 

5,032 

4,900 

4,115 

Payments 

Passenger  fares 

341 

353 

353 

453 

453 

453  ' 

Import  freight 

10,462 

11,369 

11,514 

11,259 

11,908 

13,652 

Total 

10,803 

11,722 

11,867 

11,712 

12,361 

14,105  j 

Balance,  passenger 

-104 

-66 

-68 

-124 

-124 

-124  \ 

Balance,  freight 

-6,406 

-6,863 

-6,232 

-6,556 

-7,337 

-9,866  1 

Balance 

-6,510 

-6,929 

-6,300 

-6,680 

-7,461 

-9,990 

Source:  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis. 

to  foreign  ports,  while  foreign  carriers  received  $13.7  billion 
for  transporting  foreign  goods  to  U.S.  ports,  resulting  in  a 
net  $9.9  billion  drain  on  U.S.  GDP  (cuirent  dollars)  from 
water  transportation  (see  Table  52-3). 

Similarly,  the  growth  in  capital  stock  for  water  transporta- 
tion (vessels)  did  not  keep  pace  with  that  of  other  transportation 
modes  in  the  199()s  because  of  the  following  factors: 

■  A  surge  in  new  vessel  construction  in  the  late  197()s  and  early 
198()s  depressed  freights  in  the  198()s  and  199()s,  limiting 
financial  resources  for  new  vessel  construction  and  dampen- 
ing expected  returns  on  investment  in  water  transportation. 

■  Large,  unexpected  year-to-year  Huctuations  in  traffic  and 
freight  rates  in  primary  product  trades  in  the  I99()s  gener- 
ated uncertainty  about  expected  returns  on  investment  in 
water  transportation. 

Nevertheless,  a  substantial  part  of  the  U.S.  commercial  lleet 
will  have  to  be  upgraded  and/or  replaced  as  existing  vessels 
reach  25-plus  years  in  service  over  the  next  5  years. 


World  Merchant  Fleet  by  Year  Built 
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U.S.  INDUSTRY  GROWTH  PROJECTIONS 
FOR  THE  NEXT  5  YEARS  

The  contribution  to  the  nation's  real  GDP  from  water  trans- 
portation is  expected  to  increase  about  1 .0  percent  per  year 
from  1999  to  2004.  This  is  significantly  lower  than  the  pro- 
jected growth  in  the  international  waterborne  trade  but  above 
the  projected  growth  for  the  domestic  trade.  The  primary  drag 
on  the  industry  will  be  the  decline  in  Alaska  North  Slope  pro- 
duction of  crude  oil,  which  will  reduce  domestic  deep-sea  crude 
oil  movements.  Employment  in  water  transportation  is  expected 
to  increase  at  a  rate  of  about  ()..S  percent  per  year  from  1998  to 
2004.  For  water  transportation,  employment  growth  historically 
has  not  kept  pace  with  real  GDP  growth — a  sign  that  productiv- 
ity is  going  up — and  this  relationship  is  expected  to  continue. 

The  capital  stock  for  water  transportation  is  expected  to 
increase  about  3  percent  per  year  over  the  next  5  years  as  a  sig- 
nificant part  of  the  domestic  fleet  is  replaced  with  new  vessels. 


Freight  Transportation 

Four  of  Ihc  iTuijor  segments  of  ihc  U.S.  walci  lianspoiUiliou 
industry  carry  freight:  deep-sea  foreign  ti  ansportation,  deep-sea 
domestic  transportation,  inland  waterways  transportation,  and 
<  Ireat  Lakes  and  St.  Lawrence  Seaway  transportation. 

Deep-Sea  Foreign  Transportation.  This  segment  of  the 
water  transportation  industry  carries  imports  and  exports  on  the 
deep  seas  between  the  United  States  and  foreign  ports.  Servic- 
ing this  segment  are  liners,  nonliners,  and  tankers.  Between 
1993  and  1998,  the  U.S.  liner  trade  increased  6.0  percent  per 
year,  the  U.S.  nonliner  trade  increased  4.6  percent  per  year,  and 
liie  U.S.  tanker  trade  increased  3.4  percent  per  year.  The  U.S. 
container  trade  increased  7.1  percent  in  that  period,  reflecting 
the  continuing  containeri/.ation  of  the  U.S.  liner  trade. 

In  1998,  liner  service  accounted  for  14  percent  of  U.S. 
waterborne  trade  on  a  metric  ton  basis  but  61  percent  on  a  value 
j  basis.  Of  the  153  million  metric  tons  of  U.S.  liner  cargoes  in 
1998,  manufactured  and  semimanufactured  products  accounted 
lor  88  percent,  with  crude  materials  and  petroleum  products 
accounting  for  the  remainder. 

Liner  vessels,  largely  containerships  with  some  breakbulk 
I  and  roil-on/roil-off  ships,  operate  between  advertised  ports  of 
loading  and  discharge  on  a  regular  basis. 

Containerships  generally  move  faster  and  spend  much  less 
j  lime  in  port  than  do  traditional  breakbulk  ships.  Liners  carry  a 
variety  of  manufactured  and  semimanufactured  products.  With 
■  containeri/.ation,  different  commodities  are  handled  in  the  same 
way,  facilitating  cargo  transfers.  As  a  result,  highly  specialized 
liiie-haul/feeder  services,  connecting  carrier  services,  vessel- 
sharing  agreements,  and  intermodal  services  have  been  devel- 
oped, increasing  carrier  productivity  in  the  liner  trade. 

At  the  end  of  1998,  approximately  39  percent  of  the  contain- 
crship  capacity  Tdwt)  deployed  in  the  U.S.  liner  trade  was 
deployed  in  round-the-world  (RTW)/tricontinental  services,  up 
irom  3 1  percent  5  years  earlier.  The  average  age  of  the  contain- 
crship  tleet  deployed  in  those  services  was  5  years,  compared 
with  8  years  for  vessels  deployed  in  other  services.  The  average 
container  capacity  of  vessels  in  those  services  was  3,600  TEUs, 
compared  with  2,300  for  vessels  deployed  in  other  services. 

The  growth  in  RTW/tricontinental  services  reflects  the  fact 
that  major  shippers  prefer  shipping  lines  that  operate  on  a  world- 
w  ide  scale.  Shipping  lines  want  to  be  able  to  offer  a  global  service 
package,  with  operations  on  all  the  major  routes  (transatlantic, 
transpacific,  and  Europe-Far  East)  supplemented  by  operations 
or  operating  agreements  covering  the  north-south  trades. 

In  contrast  to  liner  vessels,  nonliner  dry  cargo  vessels  do  not 
operate  on  fixed  schedules  or  itineraries;  instead,  they  are  hired 
for  specific  jobs.  Of  the  419  million  metric  tons  of  U.S.  non- 
liner cargoes  in  1998,  coal  and  coke  accounted  for  22  percent, 
grains  accounted  for  21  percent,  limestone  and  cement 
accounted  for  17  percent,  and  ore^  and  scrap  accounted  for  12 
ipercent.  These  trades  are  affected  by  general  economic  condi- 
itions  as  well  as  external  shocks  such  as  midwest  floods  (grains 
,ln  1993-1994),  United  Mine  Workers'  strikes  (coal  in  1994), 
•and  the  expansion  of  trade  with  China  (grains  in  1995). 


Tankers  carry  liquid  cargoes  in  bulk:  crude  oil,  petroleum 
products,  liquid  chemicals,  liquilled  gases,  vegetable  oils, 
water,  and  wine.  Of  the  524  million  metric  Ions  that  moved  ui 
U.S.  tanker  trades  in  1998,  crude  oil  accounted  lor  70  percent 
petroleum  products  accounted  for  22  percent,  and  liquid  cheni- 
icals  accounted  lor  5  percent.  In  1998,  a  sharp  decline  in  crude 
oil  prices  and  an  increase  in  rellnery  margins  encouraged  U.S. 
importers  to  switch  to  crude  oil  at  the  expense  of  petroleum 
products. 

In  the  period  1999  2004,  U.S.  liner  trade  (imports  and 
exports)  is  expected  to  grow  5.3  percent  per  year,  compared 
with  2.0  percent  per  year  lor  the  nonliner  trade  and  2.2  percent 
per  year  for  the  tanker  tiatle.  I  he  comparatively  high  grow  th  for 
liner  trade  is  attributable  to  the  fact  that  reductions  in  trade  bar- 
riers, privatization,  and  technological  advances  in  transporta- 
tion, distribution,  and  communications  have  a  more  immediate 
positive  impact  on  the  supply  of  and  demand  for  manufactured 
products,  which  are  shippetl  in  liner  service,  than  they  do  on  the 
supply  of  and  demand  for  primary  commodities. 

U.S.  petroleum  product  imports  are  expected  to  reco\er  from 
1998  to  1999  and  increase  steadily  over  the  next  5  years,  con- 
tributing to  a  recovery  in  product  tanker  earnings.  U.S.  crude  oil 
imports  will  continue  to  grow  from  1999  to  2004  (at  lower  rates 
than  in  the  previous  5  yi-'ars)  as  domestic  (Alaska)  production 
declines. 

Overall,  U.S.  foreign  deep-sea  trade  is  expected  to  grow  2. 1 
percent  per  year  in  the  period  1999-2004,  dow  n  fron)  4.2  per- 
cent in  the  period  1993-1998.  The  slowdown  can  be  attributed 
to  the  lol lowing  factors: 

■  Growth  in  the  1993-1998  period  encompassed  the 
1994-1995  recovery  in  U.S.  coal  and  grain  exports. 

■  The  expected  recovery  in  crude  oil  prices  will  dampen 
growth  in  U.S.  crude  oil  imports. 

■  U.S.  economic  growth  is  expected  to  slow  from  3  to  4  per- 
cent per  year  from  1993  to  1998  to  2  to  3  percent  per  year 
from  1999  to  2004,  contributing  to  a  slowdown  in  the  growth 
of  U.S.  waterborne  imports  as  a  w  hole. 

Deep-Sea  Domestic  Transportation.  This  segment  of  the 
market  includes  carriers  that  transport  freight  on  the  deep  seas 
between  U.S.  ports,  including  noncontiguous  U.S.  territories. 

Of  the  233  million  metric  tons  moved  in  domestic  deep  .sea 
trade  in  1998,  petroleum  products  accounted  for  47  percent, 
crude  petroleum  accounted  for  25  percent,  crude  materials 
accounted  for  7  percent,  chemicals  accounted  for  6  percent, 
coal  accounted  for  6  percent,  manufactured  products  accounted 
for  6  percent,  and  food  products  accounted  for  the  remainder 
(see  Table  52-4).  Manufactured  products,  the  traditional  liner 
cargoes,  move  primarily  in  the  noncontiguous  trades  (U.S. 
mainland  to  Alaska,  Hawaii,  Puerto  Rico,  and  Guam)  on  both 
self-propelled  vessels  and  deck  barges. 

Total  cargo  moving  in  the  domestic  deep-sea  trade  declined 
steadily  in  the  199()s,  retlecting  the  decline  in  Alaska  North 
Slope  crude  oil  shipments  (see  Figure  52-3).  Domestic  deep-sea 
trade  declined  about  1.5  percent  per  year  from  1993  to  1998.  In 
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TABLE  52-4:  Major  Commodities  Shipped  in  the 
U.S.  Domestic  Deep  Sea  Trade  in  1998 


Millionc  nf 

R 1 1 1 1  r\ n c  r\f  fV/lotrir' 
DIIIILtllo  Ul  IVIcLilL 

iVICll  l\j    1  Ul  to 

J  \J  1 1  IVI 1  Ico 

M  i  Igs 

Coal  and  coke 

13.9 

9.2 

659 

Petroleum 

167.2 

210.0 

1,256 

Crude 

57.8 

107.3 

1,777 

Product 

109.4 

102.7 

981 

Chemicals 

13.9 

28.5 

2,042 

Crude  materials 

17.1 

10.5 

617 

Primary  manufactures 

6.7 

4.5 

680 

Farm  products 

6.3 

10.8 

1,694 

Manufactures 

7.9 

12.8 

1,632 

Total 

233.1 

286.4 

1,229 

Source:  U.S.  Army  Corps  of  Engineers,  Waterborne  Commerce  of  the 
United  States. 


that  period,  LTude  oil  shipments  dechned  8.6  percent  per  year 
and  other  shipments  increased  1.8  percent  per  year.  Further- 
more, the  decHne  in  long-haul  crude  oil  shipments  contributed 
to  a  25  percent  decline  in  average  haul  (miles)  in  the  domestic 
deep  sea  trade  from  1993  to  1998. 

Starting  in  1995.  the  Clean  Air  Act  Amendments  of  1990 
required  that  refonnulated  (o.xygenated)  gasoline  be  used  year- 
round  in  high-carbon  mono.xide  areas,  principally  on  the  Atlantic 
and  Pacific  coasts.  According  to  the  U.S.  Department  of  Energy, 
methyl  tertiary  butyl  ether  (MTBE)  production  capacity  is  con- 
centrated at  U.S.  Gulf  refineries.  MTBE-gasoline  blends  cannot 
be  shipped  through  pipelines  from  U.S.  Gulf  refineries  to  the 
U.S.  west  coast.  Consecjuently,  long-haul  (5.000  to  6,500  nautical 
miles)  product  tanker  shipments  of  refonnulated  gasoline  from 
the  U.S.  Gulf  to  the  U.S.  west  coast  doubled  from  1993  to  1998. 

While  the  U.S.  Gulf-west  coast  petroleum  product  trade  is  a 
significant  source  of  demand  for  product  tanker  services,  it  rep- 
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resents  only  1  percent  of  domestic  ocean  shipments  in  terms  of 
metric  tons  and  therefore  has  had  little  impact  on  the  overall 
domestic  deep-sea  traffic  volume  discussed  above. 

For  the  period  1999-2004,  total  domestic  deep-sea  ship- 
ments are  expected  to  decline  about  1 .5  percent  per  year.  Most 
of  that  decline  will  be  in  shipments  of  crude  oil,  which  are 
expected  to  fall  about  1  1  percent  per  year.  Shipments  of  other 
commodities  are  expected  to  increase  about  1  percent  per  year. 
For  other  commodities,  the  expected  growth  rate  is  below  the 
1994-1998  growth  rate,  primarily  as  a  result  of  an  expected 
recovery  in  petroleum  product  imports  (see  "Deep-Sea  Foreign 
Transportation,"  above). 

At  the  end  of  1998,  the  fleets  serving  the  U.S.  domestic 
deep-sea  trade  included  41  dry  cargo  vessels  (0.9  million  dwt), 
102  tankers  (7.3  million  dwt).  3.337  dry  cargo  barges  (4.7  mil- 
lion dwt).  and  664  tank  barges  (3.5  million  dwt). 

Self-propelled  vessels  generally  are  preferred  in  long-haul, 
time-sensitive  trades  because  they  are  faster  than  barges  (15  to 
20  knots  versus  8  to  12  knots)  and  are  not  as  likely  to  be  weath- 
erbound. In  1998,  barges  carried  approximately  85  percent  of 
the  metric  tons  in  domestic  deep-sea  trade  involving  less  than 
500  miles:  self-propelled  vessels  carried  approximately  89  per- 
cent of  the  metric  tons  moved  in  domestic  deep-sea  trade  over  : 
1,500  miles  (see  Table  52-5). 

The  capacity  of  the  dry  cargo  vessel  fleet  is  expected  to 
decline  about  2  percent  per  year  over  the  next  4  years  as  contain- 
erships  over  25  years  old  are  removed  from  service.  While  some 
limited  construction  of  tankers  is  under  way  for  the  domestic 
trade  (two  125,000-dwt  crude  oil  tankers),  the  capacity  of  the 
tanker  fleet  is  expected  to  decline  about  7  percent  per  year  from 
1999  to  2004.  At  the  end  of  1998,  approximately  64  percent  (4.7 
million  dwt)  of  the  tanker  fleet  was  at  least  20  years  old  (see  Fig- 
ure 52-4).  A  significant  pail  of  this  fieet  probably  will  be 
scrapped  or  removed  from  service  from  1 999  to  2004  as  domes- 
tic crude  oil  trades  continue  to  decline  and  those  ships  approach 
their  next  special  survey  and/or  OPA-90  phase-out  dates. 

The  capacities  of  the  dry  cargo  and  tank  barge  fleets  are 
expected  to  increase  at  about  1  percent  per  year  from  1999  to 
2004.  The  projected  growth  in  tank  barge  capacity  reflects 
increasing  demand  for  barges  in  the  iiitracoastal  and  short-haul 
intercoastal  petroleum  products  trades.  The  projected  growth  of 
the  dry  cargo  barge  fleet  reflects  an  increase  in  demand  for  deck 


TABLE  52-5:  Domestic  Deep-Sea  Trade, 
by  Length  of  Haul,  1998 

(millions  of  metric  tons;  percent) 


Miles 

Barge 

Self-Propelled 
Vessel 

Total 

Percent  Barge 

<500 

54.4 

9.6 

64.0 

85.0 

500-1,000 

33.4 

12.4 

45.8 

72.9 

1,001-1,500 

12.5 

39.6 

52.1 

24.0 

>1,500 

7.6 

63.5 

71.1 

10.7 

Total 

108.0 

125.0 

233.1 

46.3 

FIGURE  52-3 


Source:  U.S.  Army  Corps  of  Engineers,  Waterborne  Commerce  of  the 
United  States. 


52-6   U.S.  Industry  &  Trade  Outlook  2000 


Domestic  Deep-Sea  Fleet 
by  Year  Buiit 


(millions  of 
metric  tons) 

1.6 

1,4 
1.2 
1.0 
0.8 
0.6 
0.4 


Tankr 


I 


<1961     1965       1970       1975       1980       1985       1990  1995 


Source  U.S.  Army  Corps  ol  Engineers,  Transportation  Lines  of  the  United  Slates.  J.inuarv  1. 
1999 


FIGURE  52-4 

barges  in  short-haul  container/trailer  hades  (e.g.,  Florida- 
Puerto  Rieo),  penetration  of  overland  ttriiek  and  rail)  eontainer 
trades,  and  e.xpansion  of  otTshore  oil  field  eonstnietion  projects 
(installation  and  removal  of  otTshore  oil  platforms,  pipelines, 
and  associated  siibsea  structures)  in  the  U.S.  Gulf. 

In  recent  years,  there  has  been  a  clear  preference  lor  large- 
capacity  barges  in  deep-sea  domestic  trade.  While  only  29  per- 
cent of  the  tank  barge  fleet  was  5,()()()  dwt  or  greater  at  the  end 
of  199K,  62  percent  of  the  tank  barges  built  in  the  period 
1993-1998  were  5,000  dwt  or  greater.  For  dry  cargo  barges, 
only  20  percent  of  the  year-end  1998  fleet  was  1,500  dwt  or 
greater,  but  66  percent  of  the  dry  cargo  barges  built  in  the  period 
1993-1998  were  1 ,500  dwt  or  sreater. 
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OITsliore  Supply  Vessi-is.  Oi  l  shore  supply  vessels  (O.SVs) 
are  used  primarily  for  liie  iransponatioii  of  drillwaler.  potable 
water,  fuel,  cement,  barite,  casings,  drillpipe,  personnel,  and 
provisions  to  offshore  drill  rigs  antl/or  protluction  platforms.  Al 
the  end  of  1998,  the  U.S.  (flag)  OSV  lleel.  which  operates  pri- 
marily in  the  U.S.  (iiill,  amounted  to  356  vessels,  l-'orty-six  of 
them  were  large  (1,500  or  more  dwt)  OSVs.  l  orty  of  the  46 
large  OSVs  were  buill  from  1995  to  1998  (see  figure  52-5). 

In  the  middle  to  lale  I99()s,  drilling  contractors  ventured  l.tr- 
ther  offshore  into  deeper  waters,  generating  demand  lor  large 
OSV  services.  The  growth  in  deepwater  drilling  has  been  due 
primarily  to  the  iollowing  factors: 

■  fechnologica!  advances  such  as  tlynamic  (anchorless)  posi- 
tioning systems  lor  drill  rigs  and  three-dimensional  seismic 
geological  surveys  have  reduced  the  cost  of  finding  and 
developing  large  deepwater  oil  reservoirs.  According  to 
Nationsbanc/Monlgomery  Securities,  finding  and  develop- 
ment costs  for  deepwater  reservoirs  fell  from  $3.60  per  bar- 
rel in  the  early  1990s  to  $2.60  per  barrel  in  1998. 

■  The  Deepwater  Royalty  Relict  Act  of  1995  significantly 
reduced  the  royalties  payable  on  production  from  deepwater 
(water  depths  greater  than  200  meters)  leases  in  the  V  S. 
Ciulf. 

Recent  lease  sales  suggest  continued  growth  in  deepwater 
drilling.  Deepwater  leases  accounted  for  73  percent  (2.210 
tracts)  of  the  tracts  bid  on  in  (he  U.S.  fiulf  in  1997-1998.  up 
sharply  from  52  percent  (1,251  tracts)  in  1995-1996 

Large  OSVs  will  continue  to  replace  smaller  OSVs  in  ser- 
vicing deepwater  exploration  and  development  projects. 
Approximately  37  percent  of  the  year-end  1998  fleet,  or  131 
OSVs,  were  built  before  1980  (all  are  less  than  1,500  dvvti.  and 
a  significant  number  of  those  OSVs  will  be  removed  from  ser- 
\  ice  over  the  next  5  years. 

Inland  Waterways.  In  1998.  653  million  metric  tons  moved 
on  the  inland  waterways  (including  the  intiacoastal  waterv\ays 
on  the  Atlantic  and  Gulf  coasts).  Most  of  it  (96  percent)  moved 
by  barge.  The  primary  commodities  were  coal  (27  percent), 
petroleum  (27  percent),  crude  materials  ( 19  percent),  and  farm 
products  ( 12  percent)  (see  Table  52-6). 

However,  in  terms  of  ton-miles  (demand  for  transport  ser- 
vices), fann  products  accounted  for  28  percent  of  inland  water- 
way traffic  in  1998.  The  average  haul  for  inland  shipments  of 
farm  products  was  978  miles,  compared  with  337  miles  for  all 
other  inland  shipments.  The  temporary  surge  in  shipments  of 
farm  products  (grain  exports)  in  1995  had  a  significant  positive 
impact  on  the  demand  for  inland  dry  cargo  barge  services  and 
i'reight  rates  (see  Figure  52-6). 

The  projected  growth  rate  for  inland  waterways  trades  (dr> 
and  liquid  cargoes)  is  1 .0  percent  per  year,  slightly  below  actual 
growth  for  the  period  1993-1998  (1.1  percent  per  year). 

Dry  cargo  trades  are  expected  to  increase  at  about  1.2  per- 
cent per  year,  largely  as  a  result  of  a  projected  increase  in 
domestic  consumption  of  eastern  coal.  In  the  1990s,  many  coal- 
burning  utilities  complied  with  the  emissitins  requirements  of 
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TABLE  52-6:  Major  Commodities  Shipped  in  the 
U.S  Stic  inland  Waterway  Trade  in  1998 


Commodity 

Millions  of 
Metric  Tons 

RillinnQ  r>f  (Vlptrip 

L^IIII\JII3  \J  I   IVICll  lU 
1  U  i  1    IVI 1 1  CO 

1^  i  1 6S 

Coal  and  coke 

174.3 

63.2 

363 

Petroleum 

177.8 

35.6 

200 

Crude 

35.8 

4.2 

118 

Product 

141.9 

31.4 

221 

Chemicals 

56.0 

27.4 

489 

Crude  materials 

125.9 

43.8 

348 

Primary  manufactures 

27.5 

22.9 

832 

Farm  products 

76.0 

74.3 

978 

Manufactures 

11.0 

1.0 

93 

Other 

4.8 

0.3 

68 

Total,  excluding 

farm  products 

577.3 

194.4 

337 

Total 

653.3 

268.7 

411 

Source:  U.S.  Army  Corps  of  Engineers,  Waterborne  Commerce  of  the 
United  States. 

the  Clean  Air  Act  of  1990  (CAA)  by  substituting  low-sulfur 
western  coal  carried  primarily  by  rail  for  high-sulfur  eastern 
coal  carried  primarily  by  barge.  To  satisfy  the  CAA's  more 
stringent  year  2000  emissions  requirements,  coal-burning  utili- 
ties will  have  to  install  emissions-reducing  equipment.  As  this 
equipment  is  put  into  use.  demand  for  eastern  coal  and  related 
dry  cargo  barge  services  will  increa.se. 

However,  inland  tank  barge  traffic  is  expected  to  decline  about 
0.5  percent  per  year  as  utilities  substitute  natural  gas  for  fuel  oil. 
At  the  end  of  1998.  approximately  28  percent  of  U.S.  fossil-fuel 
electric  utility  capacity  was  capable  of  burning  either  fuel  oil  or 
natural  gas.  According  to  the  Energy  Information  Agency,  the 
substitution  of  natural  gas  for  fuel  oil  by  electric  utilities  will  be 
spurred  by  a  significant  expansion  of  the  natural  gas  pipeline  sys- 
tem and  requirements  under  the  Clean  Air  Act  Amendments  of 
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1990  that  utilities  reduce  sulfur  dioxide  and  carbon  dioxide  emis- 
sions by  the  year  2000.  Virtually  all  natural  gas  is  moved  by 
pipeline,  while  fuel  oils  are  moved  by  both  barge  and  pipeline. 

In  1998.  the  inland  barge  fleet  consisted  of  26,069  dry  cargo 
barges  (35  million  dwt)  and  3.332  tank  barges  (6.8  million 
dwt).  Total  inland  barge  capacity  increased  6.2  percent  from 
1995  to  1996.  the  largest  annual  increase  in  capacity  since 
1980-1981.  The  1996  increase  was  largely  a  function  of  the 
1995  surge  in  barge  freight  rates  that  limited  dry  cargo  barge 
scrapping  and  led  to  a  shaip  increase  in  orders  of  new  dry  cargo 
barges  for  delivery  in  1996  and  1997  (see  Figure  52-7). 

Dry  cargo  barge  capacity  on  inland  waterways  is  expected  to 
increase  about  0.5  percent  per  year  from  1999  to  2004.  In  the 
late  1990s,  the  growth  of  dry  cargo  barge  capacity  was  signifi- 
cantly above  the  growth  of  dry  cargo  barge  traffic,  contributing 
to  the  decline  in  freight  rates.  The  decline  in  freight  rates  (excess 
barge  capacity)  will  spur  the  scrapping  of  old  barges  over  the 
next  5  years  (approximately  35  percent  of  the  dry  cargo  barge 
fleet  will  be  at  least  25  years  old  by  the  year  2003).  That  is,  new 
barges  generally  will  replace  old  barges  over  the  next  5  years. 

Inland  tank  barge  capacity  is  expected  to  decline  about  2 
percent  per  year  over  the  next  5  years.  The  decline  reflects  the 
following  factors: 

■  A  decline  in  inland  tank  barge  traffic. 

■  Tank  barge  replacements  are  largely  tied  to  affreightment 
contracts  (traffic  levels). 

■  Fleet  productivity  increases;  that  is,  new  tank  barges  require 
less  maintenance  and  drydocking  time  than  do  those  they 
replace. 

Great  Lakes.  Ships  in  this  segment  of  the  water  transporta- 
tion industry  move  freight  on  the  Great  Lakes  and  the  St 
Lawrence  Seaway,  either  between  U.S.  ports  or  between  U.S. 
ports  and  Canadian  ports. 


Inland  Barge  Fleet 
by  Year  Built 
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FIGURE  52-7 


In  1998,  I  1  1  million  metric  tons  of  cargo  moved  in  the  Great 
Lakes  domestic  trade.  The  major  commodities  moved  were  iron 
ores  (48  percent),  limestone  (24  percent),  and  coal  ( 18  percent) 
(see  Table  52-7).  Iron  ores,  limestone,  and  coal  are  used  in  steel 
production.  Coal  also  is  used  in  electric  utilities. 

in  the  I99()s.  U.S.  Great  Lakes  trade  generally  was  in  the 
range  ot  104  to  103  million  metric  tons.  However,  in  1997  and 
1998,  trade  surged  to  111  million  metric  tons,  largely  because 
of  abnormally  mild  weather,  which  extended  shipping  seasons. 

Shipments  (imports  plus  exports)  between  U.S.  and  Cana- 
dian ports  on  the  Great  Lakes  amounted  to  46  million  metric 
tons  in  1998,  and  are  included  in  U.S.  foreign  trade.  The  major 
commodities  moved  were  coal  (35  percent);  cement,  lime,  and 
stone  {}  I  percent);  and  iron  ore  (27  percent). 

At  the  end  of  1998,  the  U.S.  Great  Lakes  fleet  consisted  of 
101  dry  cargo  vessels  (1.9  million  dwt),  4  tankers  (0.02  million 
dwt),  249  dry  cargo  barges  (0.3  million  dwt),  and  49  tank  barges 
(0.1  million  dwt).  In  1998,  89  percent  of  Great  Lakes  domestic 
trade  was  moved  in  dry  cargo  vessels.  Great  Lakes  vessels  tend 
ito  have  significantly  longer  economic  lives  than  do  deep-sea 
\cssels:  At  the  end  of  1998,  the  average  age  of  Great  Lakes  ves- 
sels was  33  years  compared  with  24  years  for  domestic  deep-sea 
cssels.  In  the  period  1993-1998,  the  average  age  of  vessels 
i  cmoved  from  the  Great  Lakes  fleet  was  40  years. 

From  1993  to  1998,  U.S.  Great  Lakes  fleet  capacity  (mainly 
self-propelled  vessels)  declined  about  1  percent  per  year.  The 
decline  of  the  fleet,  coupled  with  nondeclining  traffic  levels,  sug- 
gests increased  fleet  utilization  and/or  productivity  in  the  1990s. 
Tliese  trends  are  expected  to  continue  over  the  next  3  yeais. 

Tugs  and  Towboats.  The  tug  and  towboat  fleet  consists  of 
Loastal  tugs  and  inland  towboats  (pushboats).  Coastal  tugs  are 
used  in  ship  assisting,  tanker  escorting,  barge  towing,  and  sal- 
vage. Some  recently  built  coastal  tugs  have  oil  spill  skimming 
■  equipment,  contributing  to  their  usefulness  in  the  U.S.  tanker 
and  tank  barge  trades.  In  contrast,  inland  towboats  are  used  pri- 
marily for  pushing  barges. 

The  number  of  tugs  and  towboats  declined  steadily  from 
5.985  in  1993  to  5,4(J3  in  1998.  This  decline  can  be  attributed  to 
ilie  fact  that  newer  tugs  have  greater  horsepower  and  are  more 


TABLE  52-7:  Major  Commodities  Shipped  in  the 
U.S.  Domestic  Great  Lakes  Trade  in  1998 


Millions  of 

Billions  of  Metric 

Average 

Commodity 

Metric  Tons 

Ton-Miles 

Miles 

Coal  and  coke 

19.8 

10.4 

525 

Petroleum 

1.9 

0.6 

304 

Chemicals 

0.2 

0.05 

324 

Crude  materials 

85.4 

43.7 

511 

Iron  ore 

53.7 

34.0 

633 

Limestone 

27.9 

8.4 

301 

Primary  manufactures 

3.1 

0.9 

295 

farm  products 

03 

0.3 

930 

Total 

110.8 

55.9 

504 

Source:  U.S.  Army  Corps  of  Engineers,  Waterborne  Commerce  of  the 
United  States. 


productive  than  those  they  replace.  The  average  horsepower  for 
tugs  built  from  1993  to  1998  was  2.424,  compared  with  1.757 
for  the  rest  of  the  fleet.  These  trends  are  expected  to  continue 
over  the  next  5  years. 

Water  Transportation  of  Passengers:  Cruise 
Ships  and  Ferries 

Cruise  ships  are  floating  resorts  that  tend  to  offer  round  trips  of  3 
days  or  more,  in  contrast,  passenger/ferry  vessels  tend  to  convey 
passengers  on  daily  one-way  trips  between  two  or  more  points. 

Cruise  Ship.s.  Afler  a  2-year  decline  in  passengers  in  the 
mid-l99()s.  North  American  cruise  passenger  growth  was  7.9 
percent  per  year  from  1995  to  1998  (the  long-term  average  rate 
of  growth  for  1980-1998  was  8  percent  per  year). 

The  recovery  in  passenger  growth  is  due  primarily  to  two 
factors.  The  flrst  was  the  introduction  of  new  ships.  The  market 
traditionally  has  been  driven  by  the  introduction  of  new  ships 
that  attract  new  and  repeat  passengers.  New  ships  offer  new 
technologies  and  a  rich  mix  of  cabins  and  amenities.  Forty-one 
of  the  122  cruise  ships  serving  U.S.  ports  in  1998  were  intro- 
duced as  newbuilds  afler  1994.  An  additional  47  newbuilds  will 
be  introduced  from  1999  through  2004. 

The  second  factor  is  consolidation.  At  the  end  of  1998.  the 
top  four  North  American  cruise  lines — Carnival,  Royal 
Caribbean.  Princess,  and  Norwegian — controlled  82  percent  of 
North  American  cruise  capacity,  up  from  62  percent  at  the  end 
of  1994.  In  fact,  these  companies  control  an  even  larger  share  of 
the  market  because  their  vessels  are  newer  and  tend  to  sail  fuller 
than  do  those  of  smaller  lines.  Consolidation  has  provided  the 
top  companies  with  more  flnancial  strength  and  marketing  mus- 
cle to  promote  their  ships  and  control  costs,  contributing  to  the 
stability  of  the  industry  in  the  late  I99()s. 

Passenger/Ferry  Vessels.  As  of  year  end  1998,  there  were 
1,242  passenger/ferry  vessels  serving  U.S.  waterways.  181  of 
which  were  fast  ferries  capable  of  attaining  speeds  of  at  least  25 
knots.  In  terms  of  passenger  capacity,  33  percent  of  the  overall 
fleet  was  built  before  1975.  and  a  substantial  proportion  of 
these  vessels  will  be  replaced  over  the  next  5  years.  In  contrast, 
only  1 2  percent  of  fast  ferry  passenger  capacity  was  built  before 
1975  (see  Figure  52-8). 

Fast  ferries  have  replaced  other  ferries  on  existing  routes  and 
have  allowed  new  longer-haul  ferry  routes  to  open  up.  In  1998. 
fast  ferries  accounted  Tor  9  percent  of  total  ferry  traffic,  up  from 
5  percent  in  1993.  In  the  period  1993-1998,  fast  ferry  traffic 
(passengers)  increased  12.4  percent  per  year,  while  other  pas- 
senger/ferry traffic  increased  only  2.6  percent  per  year.  These 
trends  are  expected  to  continue  over  the  next  5  years. 

Because  existing  databases  do  not  include  speed  for  U.S. 
passenger/fen-y  vessels,  the  fast  ferry  segment  of  the  fleet  was 
estimated  from  other  vessel  characteristics:  horsepower  (1,500 
or  greater),  net  registered  tons  ( 1 .500  or  less),  and  overall  length 
(165  feet  or  less).  These  ranges  were  derived  from  data  on  non- 
U.S.  fast  femes. 

Section  1207  of  the  Transportation  Equity  Act  for  the  21st 
Century  (TEA-21)  calls  for  the  secretary  of  transportation  to 
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conduct  a  study  of  terry  transportation  in  the  United  States  and 
its  possessions.  As  part  of  the  study,  the  Voipe  Center  will 
develop  a  comprehensive  U.S.  ferry  database  that  will  include 
speed  as  one  of  the  data  elements. 

Port  and  Cargo-Handling  Services 

This  segment  of  the  water  transpc)rtation  industry  handles  for- 
eign and  domestic  marine  cargo  from  the  time  cargo  (for  or 
from  a  vessel)  arrives  at  a  dock.  pier,  terminal,  staging  area,  or 
in-transit  area  until  the  cargo  is  loaded  or  unloaded.  This  seg- 
ment also  involves  the  operation  and  maintenance  of  piers, 
docks,  and  associated  buildings  and  facilities. 

In  1997,  a  total  of  350  U.S.  ports  handled  foreign  and/or 
domestic  waterborne  trade.  By  tonnage,  the  top  10  coastal  and 
inland  ports  handled  only  29  percent  of  waterborne  trade  that 

TABLE  52-8:    U.S.  Waterborne  Trade, 
Top  10  U.S.  Ports 

(millions  of  metric  tons  except  as  noted) 


Port 

1993 

1994 

1995 

1996 

1997 

Port  of  South  Louisiana 

176 

168 

186 

172 

167 

Houston 

128 

130 

123 

134 

150 

New  York 

106 

114 

108 

119 

123 

New  Orleans 

61 

66 

70 

76 

81 

Corpus  Christi 

54 

71 

64 

73 

79 

Baton  Rouge 

77 

78 

76 

73 

76 

Valdez 

78 

77 

73 

70 

67 

Plaquemines 

48 

59 

66 

61 

58 

Long  Beach 

49 

51 

49 

53 

52 

Texas  City 

49 

40 

46 

51 

51 

Total,  top  10  ports 

826 

854 

861 

882 

904 

Total,  all  ports 

2,832 

2,933 

2,964 

3,016 

3,086 

Top  10  ports, 

percent  of  total 

29.2 

29.1 

29.0 

29.2 

29.3 

Port 

1 994 

1995 

1  VjO 

1  QQ7 

1  QQQ 

Long  Beach 

1,543 

1,939 

2,137 

2,357 

2,673 

2,852 

Los  Angeles 

1,627 

1,786 

1,849 

1,873 

2,085 

2,293 

New  York 

1,306 

1,404 

1,537 

1,533 

1,738 

1,884 

Charleston 

579 

655 

758 

801 

955 

1,035 

Seattle 

781 

967 

993 

939 

953 

976 

Oakland 

772 

879 

919 

803 

843 

902 

Norfolk 

519 

570 

647 

681 

770 

793 

Houston 

392 

419 

489 

538 

609 

657 

Miami 

469 

497 

497 

505 

624 

602 

Savannah 

406 

418 

445 

456 

529 

558 

Total,  top  10  ports 

8,394 

9,534 

10,271 

10,486 

11,779 

12,552 

Total,  all  ports 

10,972 

12,238 

13,173 

13,328 

14,794 

15,556 

Top  10  ports. 

percent  of  total 

76.5 

77.9 

78.0 

78.7 

79.6 

80.7 

Source:  U.S.  Army  Corps  of  Engineers,  Waterborne  Commerce  of  the 
United  States. 


Source:  Journal  of  Commerce,  Port  Import/Export  Reporting  Service. 

year  (see  Table  52-8).  Seven  of  the  top  10  ports  are  in  the  U.S. 
Gulf,  reflecting  the  heavy  involvement  of  Gulf  ports  in  the 
tanker  and  dry  bulk  trades. 

hi  contrast,  international  container  trade  through  U.S.  ports 
is  highly  concentrated,  in  1997  and  1998.  the  top  10  container 
ports  accounted  for  about  80  percent  of  container  traffic,  mea- 
sured in  TEUs.  moving  in  U.S.  foreign  trade  (see  Table  52-9). 
Of  the  top  10  container  ports.  5  were  on  the  east  coast  and  4 
were  on  the  west  coast.  Long  Beach  had  by  far  the  largest 
absolute  growth  in  container  traffic  between  1994  and  1998,  but 
Houston  and  Charleston  showed  the  highest  rates  of  growth 
over  the  period,  reflecting  high  growth  in  the  U.S. -Latin  Amer- 
ica container  trade. 
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■      RELATED  CHAPTERS 

22:  Shipbuilding  and  Repair 
.■^0:  Travel  and  Tourism 

n  GLOSSARY 

'Barge:  A  nonmotorized  water  vessel,  usually  llat-bottomcd.  that  is 

towed  or  pushed  by  a  tug  or  towboat. 
IBreakbulk  vessel:  A  cargo  ship  that  carries  a  variety  of  products  ot 

nonuniform  sizes,  often  bound  on  pallets  to  facilitate  loading  and 

unloading. 

'Bulk  carrier:  A  vessel  designed  to  carry  dry-bulk  cargo  such  as  grain, 
coal,  and  ore. 


Container  iil'ls:  Containers  loaded/unloaded  Irom  ships. 

Containeri:xation:  The  act  of  stowing  cargo  in  large  rectangular  con- 
tainers that  usually  are  made  of  corrugated  steel  to  avoid  rough  han 
dling  from  ship  to  shore  and  back. 

C(mtainership:  A  ship  constructed  so  that  it  can  easily  stack  contain 
ers  near  ami  on  lop  of  each  other.  It  has  cell  guides  into  which  con- 
tainers are  slotted  lor  sale  stowage. 

Deadweight  ton  (dwt):  A  measure  of  vessel  carrying  capacity.  The 
total  cargo,  hunkers,  and  stores  that  a  ship  can  carry  up  to  its  waler- 
niarks.  measured  in  metric  tons. 

Deck  harge:  A  non-sell-propelled  vessel,  usually  flat-bottomed  ami 
rectangular  in  structure,  that  has  an  uil;icl  deck  for  the  carriage  of 
bulk  malei  ials.  containeis.  or  trailers. 

Dry  cargo  barge  (other  than  deck  barge):  A  non-sell-propelled  vessel, 
usually  flat-bottomed  and  reclangulalr  in  structure.  \miIi  cargo 
space  below  the  deck. 

P'lag  (registry):  The  nation  to  which  a  ship  is  registered  and  which 
holds  legal  jurisdiction  over  the  operation  of  the  ship. 

Interniodal:  Refers  to  the  transportation  of  unit  loads  using  a  combi- 
nation of  two  or  more  land.  sea.  or  air  systems. 

International  Maritime  Organization  (IMO):  A  [Krmanent  bod\ 
established  by  the  1948  Llnited  Nations  Marilime  Conference  con- 
vened to  address  safety  at  sea.  IMO's  purpose  is  to  determine 
acceptable  standards  and  develop  treaties  (conventions)  related  to 
shipping,  monitor  their  implementation  by  governments,  and  kecji 
them  up  to  date  with  advances  in  technology. 

Knot:  A  measure  of  speed  in  navigation;  the  rate  ol  nautical  miles  per 
hour.  One  nautical  mile  is  equal  to  6.083  feet. 

Laker:  A  long,  narrow  dry-bulk  vessel  that  trades  on  the  (ireai  Lakes. 

Open  registry:  Generally  refers  to  the  flag  of  registry  of  a  ship  owned 
by  foreign  nationals  or  corporations  that  derive  llnancial  benefits 
from  the  registry.  Open  registries  include  Antigua  and  Barbuda. 
Bahamas.  Belize.  Bermuda.  Cayman  Islands.  Costa  Rica,  Cyprus. 
Danish  International.  Gibraltar.  Honduras.  Hong  Kong.  Isle  of  Man. 
Kerguelen  Islands.  Liberia.  Luxembourg.  Madeira,  Malta,  Marshall 
Islands.  Mauritius.  Netherlands  Antilles,  Norwegian  International, 
Palau,  Panama.  Sao  Tome  and  Principe.  Singapore.  Sri  Lanka.  Si. 
Vincent.  Turks  and  Caicos.  and  Vanuatu. 

RTW/tricontinental  service:  Service  that  includes  port  calls  on  three 
continents. 

Tank  barge:  A  non-selLpropelled  vessel  with  the  hulls  subdivided  to 
serve  as  tanks  for  the  transportation  of  one  or  more  liquiti  products. 

Tanker:  A  self-propelled  vessel  with  the  hulls  subdivided  to  serve  as 
tanks  for  the  transportation  of  one  or  more  liquid  products. 

Tlig:  A  small,  powerful,  and  highly  nianeuverable  vessel  designed  for 
towage  or  salvage  operations.  Also  called  a  towboat. 

Twenty-foot  equivalent  unit  (TEU):  A  measure  of  containership 
cargo-carrying  capacity  determined  by  totaling  the  length  ot  all 
containers  a  vessel  can  carry  measured  in  feet  and  dix  iding  the  total 
by  20. 

Vessel  sharing  agreement:  An  agreement  between  ocean  common  car- 
riers by  which  a  carrier  or  carriers  agree  to  pro\  ide  vessel  capacity 
for  use  by  another  earner  in  exchange  for  compensation  or  services. 


Water  Transportation    52-1 1 


RAILROADS 
Economic  and  Trade  Trends 


Amtrak's  Performance, 
FY  1998  versus  FY  1997 


On  time  performance 
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Passenger  trips:  Northeast  Corridor 
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See  "Getting  the  Most  Out  of  Outlook  2000"  for  definitions  of  terms. 


Railroads 

INDUSTRY  DEFINITION  Railroads  (SIC  4011)  are  establishments 
engaged  primarily  in  intercity  (line-haul)  railroad  passenger  and  freight  oper- 
ations. 


OVERVIEW 


In  1998.  the  railroad  freight  industry  generated  an  estimated 
S35  billion  in  revenue.  Nine  major  railroad  systems  accounted 
lor  roughly  90  percent  of  that  total.  In  its  fiscal  year  1998 
(October  1997  through  September  1998).  Amtrak,  the  quasi- 
uovernmental  railroad  passenger  corporation  serving  45  states 
and  Washington,  DC,  had  estimated  revenues  of  $2.3  billion. 

Freight  Service 

in  1998.  the  railroad  industry  set  a  new  high  for  freight  traffic  of 
1.38  trillion  revenue  ton-miles  (a  unit  of  measurement  that 
incorporates  both  weight  and  distance),  up  2  percent  Irom  1997 
(see  Table  53-1). 

Structure.  In  1998,  there  were  nine  Class  I  freight  railroad 
systems — systems  with  an  annual  operating  revenue  of  approx- 
imately $255  million  or  more — operating  in  the  United  States. 
Those  systems  employed  178,222  people,  up  slightly  from 
177,981  in  1997,  representing  the  first  increase  since  1984  but 
down  sharply  from  235,880  employees  in  1988.  In  1997,  there 
were  34  regional  railroads  (line-haul  railroads  operating  at  least 
350  miles  of  road  and/or  earning  revenue  between  $40  million 
i  and  the  Class  I  threshold)  that  employed  10,995  workers,  down 
from  12,092  in  1988.  Approximately  500  local  railroads  (line- 
haul  railroads  smaller  than  regional  railroads)  employed  1  1 ,74 1 
people  compared  with  13,686  in  1988.  Between  1988  and  1997. 
219  regional  and  local  railroads  were  created,  while  the  number 
of  Class  I  systems  dropped  from  16  to  9,  primarily  becau.se  of 
mergers. 

Mergers  continued  to  restructure  the  industry  in  the  late 
1990s,  as  they  had  since  the  mid-1980s.  The  Union  Pacific 
acquired  the  Chicago  and  North  Western  in  1995  and  the  South- 
em  Pacific  in  1996,  and  the  Burlington  Northern  merged  with 
'the  Atchison,  Topeka  and  Santa  Fe  in  1995.  In  June  1998,  the 


Surface  Transportation  Board  (STB),  formerly  the  Interstate 
Commerce  Commission  (ICC),  approved  the  acquisition  of 
Conrail  by  Norfolk  Southern  (NS)  and  CSX.  The  two  railroads 
split  Conrail  and  began  operations  over  their  respective  shares 
of  Conrail  property  on  June  1,  1999.  CSX  and  NS  created 
shared  asset  areas  in  northern  New  Jersey,  southern  New  Jersey 
(including  the  Philadelphia  area),  and  Detroit,  where  each  rail- 
road can  compete  for  all  the  traffic  previously  served  only  by 
Conrail.  After  the  splitting  of  Conrail,  rail  yards  became  con- 
gested, the  inventory  of  cars  on  each  carrier's  system  grew,  the 
average  system  train  speed  fell,  and  rail  customers  complained 
of  service  breakdowns.  The  most  significant  operating  prob- 
lems occurred  in  information  technology,  where  computer  soft- 
ware caused  the  misrouting  of  cars.  Although  service  problems 
persist,  the  situation  is  improving  despite  seasonal  increases  in 
traffic. 

In  March  1999,  the  STB  approved  the  Canadian  National 
Railway's  (CN)  acquisition  of  the  Illinois  Central  Railroad 
(IC),  allowing  the  CN  (which  operates  from  Vancouver  to  Hal- 
ifax, Canada)  to  serve  the  rapidly  growing  north-south  trade 
corridor  between  Detroit,  Chicago.  St.  Louis,  Memphis,  Jack- 
son, New  Orleans,  and  Mobile.  CN/IC  started  integrated  opera- 
tions on  July  1 .  1999,  and  will  invest  in  automotive,  intermodal. 
and  transload  facilities  in  Memphis,  Dallas,  Kansas  City,  and 
Chicago.  The  STB  also  approved  an  access  agreement  between 
CN/IC  and  the  Kansas  City  Southern  Railway  (KCS)  that 
allows  KCS  to  serve  former  IC  customers  in  Geismer,  LA. 
These  shippers  planned  to  construct  a  new  rail  line  to  reach  the 
KCS  line  and  thus  receive  .service  from  a  second  railroad.  The 
STB  extended  KCS  service  along  this  line  to  additional  ship- 
pers who  claimed  during  the  proceeding  that  service  to  cus- 
tomers provided  through  the  access  agreement  would 
undermine  the  economics  of  the  KCS  construction  project  and 
their  future  option  of  obtaining  service  from  a  second  railroad. 
In  response  to  concerns  voiced  by  the  U.S.  Department  of 
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TABLE  53-1:    Railroads  (SIC  4011)  Trends  and  Forecasts 


1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999' 

2000' 

97-98 

Percent  Change 
98-99  99-00 

96-00^ 

Carloads  (thousands) 

21,206 

21,683 

23,179 

23,726 

24,159 

25,016 

25,705 

25,855 

26,100 

2.8 

0.6 

0.9 

2.0 

Tons  (millions) 

1,399 

1,397 

1,470 

1,550 

1,611 

1,585 

1,649 

1,655 

1,665 

4.0 

0.4 

0.6 

0.8 

Ton-miles  (billions) 

1,067 

1,109 

1,201 

1,306 

1,356 

1,349 

1,377 

1,390 

1,405 

2.1 

0.9 

1.1 

0.9 

'  Estimate. 
'  Forecast. 

^  Compound  annual  growth  rate. 

Source:  Railroad  Facts,  1998,  and  Analysis  of  Class  I  Railroads  1998.  Association  of  American  Railroads;  estimates  and  forecasts  by  the  author. 


Transportation  regarding  competition  between  these  railroads 
in  the  area  of  overlapping  operations  between  Baton  Rouge  and 
New  Orleans,  the  STB  instituted  a  5-year  oversight  period  to 
monitor  competition  in  this  corridor. 

In  April  1998,  separate  from  the  merger  proceeding,  the  now 
CN/IC  and  KCS  signed  a  15-year  marketing  alliance  with  the 
goal  of  coordinating  sales  and  marketing,  operations,  use  of 
equipment,  and  application  of  information  systems.  This  agree- 
ment provides  the  customers  of  these  two  systems  with  a  single- 
transaction  movement  and  new  competitive  options  in  key 
north-south  continental  freight  markets.  The  agreement  does 
not  cover  shippers  with  competitive  service  from  both  railroads. 

In  December  1999,  the  Burlington  Northern  Santa  Fe  Corp. 
and  Canadian  National  Railway  Company  announced  that  they 
had  reached  agreement  to  merge  the  two  systems.  The  proposed 
system  would  extend  from  Los  Angeles  to  Halifax.  Nova  Sco- 
tia, and  from  the  Gulf  of  Mexico  to  Vancouver,  British  Colum- 
bia. They  expect  to  file  their  application  with  the  STB  in  late 
,March  or  early  April  2000. 

Commodities.  In  1998,  the  major  rail-carried  commodities 
(in  terms  of  total  carloads)  included  intermodal  traffic  (trailers 
and  containers  on  flat  cars),  29  percent;  coal,  27  percent;  chem- 
ical products,  7  percent;  motor  vehicles  and  equipment,  6  per- 
cent; and  farm  products  (predominantly  grain  and  soybeans),  5 
percent.  The  fastest-growing  segment  of  rail  traffic  has  been 
intermodal  traffic,  with  the  number  of  trailers  and  containers 
increasing  substantially  from  an  average  of  3.4  million  loadings 
in  the  early  1980s,  when  doublestack  container  trains  were 
introduced,  to  8.7  million  in  1997.  The  busiest  traffic  corridor 
for  intermodal  traffic  is  between  California  and  Illinois,  reflect- 
ing the  land  portion  of  container  shipments  between  the  United 
States  and  Asia's  Pacific  Rim.  With  the  opening  of  the  Powder 
River  Basin  in  Wyoming  in  the  late  1970s,  coal  shipments  grew 
dramatically  from  4.8  million  carloads  to  6.7  million  carloads 
in  1997  as  the  railroads  delivered  low-sulfur  coal  to  help  elec- 
tric utilities  achieve  Clean  Air  Standards.  The  largest  rail  coal 
movements  are  from  the  Powder  River  Basin  to  electric  gener- 
ating plants  in  Illinois,  Texas,  and  Missouri. 

Rates.  Freight  rates  adjusted  for  inflation  declined  an  average 
of  1.3  percent  a  year  between  1994  and  1998  and  an  average  of 
1 .4  percent  a  year  since  the  passage  of  the  Staggers  Rail  Act  of 
1980,  compared  with  an  average  increase  of  2.9  percent  per 


year  in  the  5  years  before  1980.  Between  1994  and  1998,  Class 
I  freight  railroads  averaged  a  7.5  percent  return  on  their  net 
investment,  up  from  a  2  percent  average  in  the  1970s. 

The  Staggers  Rail  Act  gave  the  ICC  the  authority  to  regulate 
rates  only  for  traffic  where  competition  is  not  effective  in  pro- 
tecting shippers.  In  1995.  the  ICC  estimated  that  only  16  per- 
cent of  the  revenue  earned  by  freight  railroads  came  from  traffic 
that  is  subject  to  maximum-rate  regulation.  Rates  are  not  regu- 
lated when  competition  keeps  them  at  levels  below  the  statutory 
threshold  for  STB  authority,  in  areas  where  a  shipper  has  effec- 
tive transportation  alternatives,  or  in  areas  where  traffic  moves 
under  contract.  The  STB/ICC  also  has  exempted  certain  types 
of  traffic  when  experience  has  indicated  that  regulation  is  not 
needed.  In  the  early  1980s,  all  traffic  moving  in  boxcars  or  in 
trailers  or  containers  on  tlatcars  was  exempted,  but  rates  are  still 
regulated  for  specific  commodities,  including  grain,  coal,  ores, 
certain  food  products,  certain  pulp  and  paper  products,  and  cer- 
tain oversized  heavy  machinery.  By  legalizing  railroad-shipper 
contracts,  the  Staggers  Rail  Act  has  had  a  significant  impact  on 
the  industry's  ability  to  market  its  services.  Today,  roughly  70 
percent  of  all  freight  shipped  by  rail  moves  under  contract. 

Productivity.  The  railroads  are  responsible  for  maintaining 
their  track,  rights-of-way,  and  fleet  of  railcars  and  locomotives. 
Over  the  years,  through  mergers  and  rationalization  of  their 
plant,  numerous  low-density  or  redundant  lines  have  been  aban- 
doned or  .sold  to  smaller  railroads.  Since  1980,  Class  I  railroads 
have  increased  their  traffic  (ton-miles)  by  50  percent,  while 
their  network  (miles  of  road  owned)  declined  39  percent.  This 
has  increa.sed  traffic  density  by  concentrating  traffic  over  a 
smaller  network.  Because  of  this  increased  density,  the  rail- 
roads have  expanded  capacity  in  their  highest-density  corridors 
by  double-tracking  track,  as  CSX  has  done  in  Ohio  (or  even 
triple-  or  quadruple-tracking  in  some  cases)  in  the  last  few 
years. 

Between  1980,  the  year  the  Staggers  Rail  Act  partially 
deregulated  rail  rates  and  services,  and  1998,  the  railroads  have 
spent  $290  billion  on  capital  and  maintenance  of  track  and 
equipment.  Capital  expenditures  grew  70  percent  from  $3.7  bil- 
lion in  1988  to  $6.3  billion  in  1997,  more  than  double  the  33 
percent  increase  in  the  price  level  of  railroad  purchases  of 
inputs.  Capital  expenditures  on  roadway  and  structures 
increased  52  percent  from  $2.7  billion  in  1988  to  $4. 1  billion  in 
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1997  as  railroads  increased  the  percentage  of  rail  weighing  130 
pounds  per  yard  or  more  Ironi  45  percent  of  mileage  in  I9S8  to 
61  percent  of  mileage  in  1997  to  accommodate  heavier  load- 
ings, such  as  increased  coal  shipments. 

Capital  expenditures  lor  equipment  more  than  doubled  Irom 
$1.0  billion  to  $2.1  billion  between  19S8  and  1997.  In  terms  of 
the  capacity  of  railroad  equipment,  the  total  horsepower  of  the 
locomotive  lleet.  which  is  predominantly  railroad-owned, 
increased  15  percent  during  this  period,  enabling  the  railroads 
to  haul  heavier  trains,  particularly  trains  moving  coal  out  of  the 
Powder  River  Basin,  and  high-speed  long-distance  intermodal 
trains.  Total  freight  car  capacity,  however,  has  increased  (m\y  6 
percent,  with  nonrailroads.  such  as  large  shippers  and  leasing 
companies,  increasing  their  tleets"  capacity  by  50  percent  while 
the  capacity  of  the  railroad-owned  fleet  has  declined  1 7  percent. 

Between  1988  and  1997.  freight  railixtads  made  major 
strides  in  improving  productivity.  In  that  period,  the  railroads 
nearly  doubled  their  productivity  from  4.2  million  to  7.6  mil- 
lion revenue  ton-miles  per  employee  as  traffic  increased  and 
employment  dropped.  Less  labor  is  needed  because  of  smaller 
crew  sizes  and  the  need  for  fewer  interchanges  between  rail- 
roads as  a  result  of  mergers.  More  traffic,  as  measuied  by  rev- 
enue ton-miles,  has  resulted  from  more  frequent  and  heavier 
traffic  moving  longer  distances.  For  example,  increased  coal 
shipments  from  Wyoming  are  moving  farther  east  to  electric 
utility  plants. 

Freight  railroads  also  are  making  more  efficient  use  of  fuel. 
Between  1 988  and  1 997.  ton-miles  per  gallon  of  fuel  consumed 
rose  from  315  to  377.  To  make  iheir  operations  more  fuel- 
efficient,  railroads  have  been  moving  longer  distances  lietween 
interchanges,  rebuilding  equipment  and  buying  more  fuel- 
efficient  locomotives,  using  innovative  equipment  (for  exam- 
ple, aluminum  freight  cars  and  double-stack  cars),  and  reducing 
locomotive  idling  time. 

To  maintain  or  increase  their  share  of  intercity  traffic,  the 
railroads  must  continue  to  market  their  services  aggressively  to 
existing  and  potential  customers.  To  satisfy  shippers'  needs  for 
reliable  service,  the  railroads  need  to  continually  adopt  cost- 
effective  technological  improvements;  operate  their  plant, 
equipment,  and  labor  force  safely  and  efficiently:  and  expand 
their  trackage  where  necessary. 

Future  (Irowth,  The  railroads"  major  commodities — coal, 
chemicals,  intermodal  traffic,  and  farm  products — account  for 
roughly  two-thirds  of  railroad  traffic  measured  in  carloads, 
tons,  and  ton-miles.  Each  of  these  measures  is  forecast  to 
increase  over  the  next  several  years  for  each  commodity. 

Coal  traffic  is  expected  to  continue  to  grow  modestly  as  the 
demand  for  coal  by  electric  utilities  increases,  but  at  a  slower 
rate  than  in  the  past.  Coal-burning  electric  utilities  that  have 
not  installed  scrubber  equipment  or  used  emissions  credits  to 
satisfy  the  emissions  standards  under  the  Clean  Air  Act  will 
continue  to  increase  the  use  of  low-sulfur  coal  mined  in  the 
western  part  of  the  country.  The  expansion  of  demand  for  west- 
ern coal  will  occur  partially  at  the  expense  of  the  demand  for 
coal  mined  in  the  east.  As  a  result,  western  coal  is  expected  to 


continue  its  increased  penetration  of  more  distant  eastern  ulil- 
ity  markets. 

Chemical  trafllc  should  continue  to  grow  moderately  as 
plastics  continue  to  be  substituted  for  wood,  paper,  melal.  glass, 
and  rubber  in  the  economy.  Another  application  favoring  plastic 
is  the  development  and  use  ol  plastic  beer  bottles.  The  demand 
by  plastics  producers  such  as  makers  of  plastic  packaging  will 
continue  to  increase  the  demand  for  the  resins  used  in  making 
plastics  and  the  raw  materials  used  in  making  resins.  Additional 
growth  in  the  international  demand  tor  resins  made  by  L'..S. 
manufacturers  could  result  if  delays  are  experienced  in  the 
growth  of  foreign  resin-making  capacity.  To  a  lesser  extent,  the 
demand  lor  whitening  agents  by  textile  and  paper  mills  also  is 
expected  to  grow. 

Intermodal  traffic  is  expected  to  grow  strongly  over  the  next 
several  years  as  rail  intermodal  service  continues  to  compete 
actively  with  truck  traffic  for  longer-distance  shipments.  While 
Japan  is  expected  to  continue  to  be  the  largest  overseas  exporter 
oi  containers  to  the  United  States,  the  number  two  overseas 
exporter.  China,  is  expected  to  continue  to  grow  more  rapidly. 
In  addition,  rail  traffic  crossing  the  Canadian  and  Mexican  bor- 
ders in  both  directions  will  continue  to  increase. 

Grain  traffic  is  expected  to  increase  modestly  based  on  II..S. 
Department  of  Agriculture  (USDA)  forecasts  of  strong  growth 
in  U.S.  exports  of  wheat  and  corn,  while  the  growth  in  U.S.  soy- 
l")ean  exports  is  expected  to  be  hampered  by  citnipetition  from 
Brazilian  and  Argentinian  exporters.  The  demand  for  U.S. 
expoits  to  north  Africa,  the  Middle  East,  and  southeast  Asia  is 
expected  to  grow  as  those  areas  increase  their  imports  of  grain 
to  feed  livestock. 

Passenger  Service 

Amtrak.  The  National  Railroad  Passenger  Coiporation 
(Amtrak)  operates  more  than  200  intercity  trains  a  day  over  a 
22.20()-mile  route  system,  serving  nn)re  than  500  communities 
in  45  states  and  the  District  of  Columbia,  in  fiscal  year  (FY) 
1998  (October  I.  1 997.  to  September  30.  1998).  Amtrak  carried 
75.1  million  passengers  (21.1  million  on  its  intercity  trains  and 
54.0  million  metropolitan  commuters),  generating  a  total  of  5.3 
billion  passenger  miles  (up  about  3  percent  from  5.2  billion  in 
FY  1997). 

Amtrak  continues  to  face  financial  and  operational  chal- 
lenges, although  the  company  has  been  able  to  show  improve- 
ment in  recent  years.  Several  years  ago.  inadequate  capital 
investment,  stagnant  traffic  and  passenger  revenues  le\els.  out- 
dated equipment  in  need  of  modernization,  and  declining  fed- 
eral subsidies  worsened  Amtrak's  performance.  In  FY  1994.  the 
company  incurred  a  cash  operating  loss  of  $578  million  and  an 
operating  loss  of  $834  million,  the  worst  in  its  history. 

In  FY  1995,  under  new  management,  the  corporation  imple- 
mented a  reorganization  that  divided  the  compan\  into  se\eral 
strategic  business  units  and  set  in  motion  a  strategic  business 
plan  that  called  for  revenue  enhancement  initiali\es  and  pro- 
grams to  reduce  overhead  expenses  and  impro\e  productivity, 
including  major  ser\ice  improvements.  The  plan  was  also 
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designed  to  pursue  major  initiatives  such  as  high-speed  rail 
along  the  Northeast  Corridor  (NEC)  and  the  company's  new 
mail  and  express  operation  as  well  as  a  program  to  recapitalize 
the  company's  assets,  make  the  company  more  efficient,  and 
transform  its  passenger  business  into  a  more  profitable  opera- 
tion. Since  that  time.  Amtrak  has  demonstrated  improvement, 
and  by  the  end  of  FY  1998  its  cash  operating  loss  had  fallen  to 
$525  million,  a  reduction  of  9  percent  from  FY  1994. 

Despite  this  improvement,  Amtrak  still  spends  almost  $2  for 
every  dollar  it  earns  in  revenues  from  its  intercity  passenger  ser- 
vice. In  fact,  only  1  of  its  40  intercity  routes,  the  Metroliner  ser- 
vice between  Washington,  DC,  and  New  York  City,  was 
profitable  in  FY  1998.  Controlling  expenses  and  increasing 
operating  efficiencies,  on  the  one  hand,  and  increasing  ie\- 
enues,  on  the  other,  particularly  in  its  intercity  passenger  opera- 
tion, remain  difficult  obstacles. 

Lower  federal  t)perating  subsidies  have  exacerbated  Amlrak's 
financial  problems  in  recent  years.  .Since  FY  1995,  Congress  has 
lowered  Amtrak's  operating  subsidies  and  plans  to  eliminate 
them  altogether  by  FY  2002,  except  for  excess  railroad  retire- 
ment payments.  In  FY  1998,  the  corporation  received  a  federal 
subsidy  of  $426  million,  including  $82  million  for  equipment 
and  overhaul  support,  and  an  additional  $250  million  to  continue 
electrillcation  along  the  line  between  New  Haven,  CT,  and 
Boston  as  part  of  the  Northeast  Corridor  Improvement  Project. 
In  constant  dollars,  Amtrak's  FY  1998  subsidy  was  more  than  60 
percent  lower  than  its  FY  1991  subsidy. 

In  response  to  its  financial  challenges,  Amtrak  has  under- 
taken an  aggressive  capital  improvement  program,  primarily  to 
replace  outdated  ec|uipment  and  improve  service.  Over  the  past 
.several  years,  Amtrak  has  ordered  and  taken  delivery  of  nearly 
200  bilevel  Supeiiiners  designed  to  replace  the  aging  Heritage 
equipment  and  50  Viewliners,  scheduled  for  .service  in  the  mid- 
west and  the  East  Coast.  The  Viewliner  equipment  represents 
the  first  single-level  sleeping  cars  manufactured  in  the  L'niled 
States  in  40  years. 

More  recently,  Amtrak  purchased  close  to  150  locomotives 
from  General  Electric  and  General  Motors  to  replace  aging 
F-4()  locomotives.  Furthermore,  an  international  consortium  led 
by  Bombardier,  Inc.,  of  Canada  and  GEC  Alsthom  of  France  is 
completing  the  building  of  20  high-speed  all-electric  train  sets. 
This  contract  is  a  vital  component  of  Amtrak's  plan  to  introduce 
high-speed  passenger  service  along  the  Washington-Boston 
Northeast  Corridor  in  spring  2000.  The  new  trains  are  equipped 
with  tilt  technology  (designed  to  improve  ride  quality  through 
curves),  reach  speeds  of  150  mph,  and  offer  the  latest  in  com- 
munications technology  to  the  traveling  public.  The  first  of 
these  trainsets  arrived  at  the  Transportation  Technology  Center 
(TTC)  in  Pueblo,  CO,  for  functional  and  performance  testing  in 
March  1999.  A  second  trainset  began  testing  along  the  NEC  in 
June.  The  first  of  these  trains  are  scheduled  to  enter  revenue  ser- 
vice in  spring  2000.  The  $750  million  contract  also  includes  15 
additional  high-powered  locomotives  and  tl  ;ee  train.set  mainte- 
nance facilities.  The  locomotives  are  being  tested  at  Pueblo, 
CO.  and  along  the  NEC,  and  all  three  maintenance  facilities  are 
complete.  Finally,  Amtrak  signed  a  $100  million  contract  with 


GEC  Alsthom  for  the  acquisition  of  eight  trainsets  to  be  used  in 
Amtrak's  San  Diegans  service  from  San  Diego  to  Los  Angeles, 
Santa  Barbara,  and  San  Luis  Obispo,  CA. 

Other  developments  in  performance  have  also  improved  the 
long-term  outlook.  First,  Amtrak's  ridership  has  shown  healthy 
gains,  increasing  4.5  percent  in  FY  1998  over  FY  1997  levels, 
while  ridership  during  the  first  half  of  FY  1999  grew  close  to  4 
percent  over  the  prior  year's  levels.  Strong  ridership  growth  in 
both  the  west  and  the  NEC  was  made  possible  by  improved 
marketing  and  a  relatively  mild  winter  despite  some  weather- 
related  service  disruptions  in  the  west.  The  company  also  sur- 
passed $1  billion  in  passenger  revenues  in  FY  1998  for  the  first 
time.  Second,  Amtrak's  mail  and  express  business  improved, 
earning  $83  million  in  FY  1998,  roughly  20  percent  higher  than 
revenue  in  the  previous  year.  Third,  Amtrak's  customer  satis- 
faction index,  which  measures  responses  from  riders  to  12  indi- 
cators of  service  quality,  improved  from  81  in  FY  1995  to  84  in 
FY  1998.  Gains  also  were  evident  in  on-time  performance, 
which  improved  from  71  percent  in  FY  1997  to  79  percent  in 
FY  1998. 

Finally,  the  passage  of  two  Amtrak-related  statutes  is  likely 
to  have  an  important  effect  on  Amtrak's  future.  The  Taxpayers 
Relief  Act  of  1997  (TRA)  and  the  1997  Amtrak  Reform  and 
Accountability  Act  (ARAA)  provided  Amtrak  with  sufficient 
capital  and  needed  reform  to  improve  the  company's  chances 
for  siuvival  and  operating  self-sufficiency  by  the  year  2002. 
These  laws  provided  $2.2  billion  toward  capital  investment  in 
Amtrak  through  two  direct  payments  from  the  U.S.  Treasury, 
authori/ed  future  appropriations  and  allowed  Amtrak  to  operate 
more  like  a  private  business,  replaced  Amtrak's  existing  board 
of  directors  with  a  new  seven-member  Reform  Board,  and 
increased  flexibility  in  the  negotiation  of  future  labor  contracts. 

SAFETY  AND  TECHNOLOGY  

Safety  and  Regulatory  Initiatives 

Safety  Enforcement  Innovations.  The  Federal  Railroad 
Administratit)n  (FRA)  has  initiated  several  innovative  programs 
to  supplement  its  regulatory  approach  to  ensuring  safety  on  the 
nation's  railroads.  In  1995,  FRA  developed  the  Safety  Assur- 
ance and  Compliance  Program  (SACP),  a  new  approach  to 
safety  inspection  and  compliance  that  focuses  on  systemic 
problems  facing  the  railroads.  Through  the  creation  of  partner- 
ships with  railroads,  shippers,  and  their  employees,  the  parties 
responsible  for  implementing  a  solution  are  directly  involved  in 
identifying  and  incorporating  the  corrective  actions  in  the 
SACP  plan.  FRA  monitors  the  implementation  of  the  action 
plans  to  ensure  that  commitments  are  fulfilled,  focusing  on 
results,  as  measured  by  the  level  of  compliance  with  safety  laws 
and  the  frequency  of  accidents  and  injuries. 

FRA  has  used  this  method  to  impixwe  safety  on  many  large 
railroads  and  has  begun  applying  it  to  smaller  railroads  and 
hazardous-materials  shippers.  In  the  6  years  since  SACP  was 
introduced,  railroad-related  fatality  rates  and  injury  rates  are 
down  and  the  train  accident  rate  has  been  reduced. 
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During  FY  1998,  FRA  began  conducting  SACP  satcty  audits 
at  a  number  of  smaller  regional  and  local  railroads.  On  the  Nor- 
folk Southern,  the  Manpower.  Staffing  -uid  Crew  Utilization 
SACP  Team  developed  a  mentoring  and  training  program  for 
employees  who  participate  in  accelerated  conductor  training, 
and  the  Train  and  Engine  Safety  Analysis  SACP  Team  devel- 
oped a  training  and  compliance  program  to  reduce  the  number 
of  employee  accidents.  Union  Pacific  SACP  teams  have  con- 
centrated on  fatigue  management;  crew  utilization/crew  man- 
agement systems;  dispatcher  workload;  inspection  and  testing 
requirements  for  signals,  maintenance  of  way,  locomotives,  and 
cars;  electronic  record  keeping;  and  alternatives  to  employee 
discipline. 

Another  new  program,  the  Railroad  Safety  Advisory  Com- 
mittee (RSAC),  chartered  on  March  25,  1996,  provides  FRA 
with  a  continuing  forum  for  advice  and  recommendations  on 
the  development  of  the  railroad  safety  regulatory  program.  This 
collaborative  rule-making  approach  involves  all  segments  of 
the  railroad  community  to  accommodate  rapidly  evolving 
changes  in  the  rail  transportation  industry. 

RSAC  task  force  members  have  participated  in  developing 
final  rules  for  revision  of  the  Track  Safety  Standards  and  Rules 
on  Railroad  Communications.  In  addition,  RSAC  groups  are 
engaged  in  other  regulatory  topics,  including  requirements  for 
locomotive  event  recorders,  standards  for  locomotive  crash- 
worthiness,  improvement  of  cab  working  conditions,  safely 
enhancements  to  on-track  roadway  equipment,  performance 
standards  for  processor-based  signal  and  train  control  systems, 
and  the  future  of  positive  train  control  systems. 

New  Regulations.  Among  the  railroad  safety  and  efficiency 
issues  FRA  has  addres.sed  through  regulation  since  1998  are 
railroad  communications,  passenger  equipment  safety  stan- 
dards, track  safety  standards,  passenger  train  emergency  pre- 
paredness, power  brake  end-of-train  devices-passenger  train 
operations,  and  technical  amendments  to  alcohol  and  drug  con- 
trol rules.  Additionally,  final  rules  on  credit  assistance  for  sur- 
face transportation  projects,  part  II,  and  adjustment  of  monetary 
threshold  for  reporting  rail  equipment  accident.s/incidents  were 
published  during  that  time  period. 

Technology  Initiatives 

The  U.S.  rail  industry,  in  cooperation  with  FRA,  continues  to 
develop  new  technology  to  make  the  rails  safer  and  more  effi- 
cient. The  Magnetic  Levitation  Transportation  Technology 
Deployment  Program  is  a  public-private  partnership  for  the 
installation  of  a  35-mile-long  maglev  transportation  system  in 
the  United  Stales.  The  first  stage  will  be  the  award  of  federal 
preconstruction  planning  grants  to  several  states  to  assess  the 
feasibility  of  their  proposals.  FRA  expects  to  select  one  of  these 
projects  for  deployment  by  FY  200 1 . 

Another  technology  initiative,  the  Next  Generation  High 
Speed  Rail  (NGHSR)  Program,  will  demonstrate  the  feasibility 
of  incrementally  upgraded  high-speed  rail  (HSR)  passenger 
service,  at  speeds  of  over  1 10  mph,  that  can  be  operated  on 
upgraded  existing  rights-of-way  as  a  viable  alternative  to 


increased  investment  iii  intcrcKy  highway  and  airport  capacity. 
Further  technology  devclopmeni  and  demonstration  are  needed 
to  provide  cost-effective  high-quality  service  in  applications  iii 
the  United  States. 

FRA  has  identillcd  four  program  areas  in  which  develop- 
ment and  demonstration  activities  have  a  potential  return  on 
investment  when  high-speed  rail  upgrade  programs  are  imple- 
mented. They  are  advanced  train  control  systems  that  will  max- 
imize the  capacity  of  railroads  to  carry  a  mix  of  high-speed 
passenger,  commuter,  and  freight  trains  with  minimal  risk  of 
collision  and  lower  cost  than  conventional  mclhods  ol  upgiatl- 
ing  railroad  signal  and  control  systems  to  support  high-speed 
operations;  nonelectric  locomotives,  which  can  achieve  the 
speed  and  acceleration  capability  of  electric  trains  without  the 
expensive  infrastructure  of  railroad  electrification;  grade  cross- 
ing hazard  mitigation,  including  barrier  systems  and  innovative 
warning  devices  and  methods  that  provide  security  similar  to 
that  of  grade  .separations  but  at  lower  cost;  and  enhanced  track 
and  structures  to  increa.se  route  capacity  or  improve  perfor- 
mance of  the  infrastructure  on  existing  corridors  to  permit 
shared  heavy  freight  and  high-speed  passenger  use. 

Role  of  E-Commerce 

The  Association  of  American  Railroads  (AAR).  the  trade  asso- 
ciation of  the  Class  I  railroads,  through  its  affiliate.  RAILING, 
coordinates  electronic  data  interchange  {ED\)  standard-setting 
activities  for  the  railroads,  the  shipping  community,  and  the 
third-party  network  that  translates  business  data  into  EDI  Irans- 
actioiis.  The  railroad  industry  has  adopted  the  widely  used 
Accredited  Standards  Committee  XI2  format  of  EDI  lor  these 
transactions.  Through  the  use  of  EDI,  railroads  and  their  partic- 
ipating customers,  suppliers,  and  U.S.  government  agencies 
such  as  U.S.  Customs  are  able  to  exchange  information  cover- 
ing all  facets  of  railroad  operations. 

HIGH-SPEED  RAIL  

High-speed  ground  transportation  (HSGT).  a  family  of  tech- 
nologies ranging  from  upgraded  existing  railroads  to  magneti- 
cally levitated  vehicles,  is  a  passenger  transportation  option  that 
can  best  link  cities  lying  about  iOO  to  500  miles  apart.  Common 
in  Europe  and  Japan.  HSGT  in  the  United  States  already  exists 
in  the  NEC  between  New  York  and  Washington.  DC.  and  will 
soon  serve  travelers  between  New  York  and  Boston. 

Major  high-speed  passenger  corridor  initiatives  include  the 
following. 

California  Corridor.  A  very  hig'i  speed  (186  mph,  grade- 
separated)  service  from  Los  .Angeles  to  San  Francisco  will  be 
proposed  in  addition  to  a  high-speed  feeder  network  operating 
at  100  mph  to  serve  San  Diego.  Sacramento,  and  other  system 
routes.  Under  FRA"s  Maglev  Deployment  Program,  a  maglev 
system  is  being  developed  between  Los  Angeles  International 
Airport  and  Union  Station,  with  an  easterly  extension. 

Pacific  Northwest  Corridor.  Washington  State  s  Depart- 
ment of  Transportation  and  Amtrak  have  purchased  four  high- 
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speed  trainsets  operating  in  this  conidor,  which  extends  from 
Eugene,  OR,  to  Vancouver,  British  Columbia. 

Chicaj^o  Hub  Network.  Nine  midwestern  states,  known  as 
the  Midwest  Regional  Rail  Initiative,  are  seeking  funding  to 
operate  at  speeds  of  up  to  I  1 0  mph  by  upgrading  tracks  and  sig- 
nals on  routes  now  in  place  and  purchasing  equipment. 

Detroit-Chicago  Segment.  The  State  of  Michigan,  FRA, 
Amtrak,  and  localities  have  invested  to  incrementally  upgrade 
the  federally  designated  route  to  high-speed  rail  standards. 

St.  Louis-Chicago  Segment.  The  use  of  nonelectric  locomo- 
tive technology  is  being  evaluated  under  an  award  from  FRA. 
The  midwestern  states  and  Amtrak  are  expected  to  provide 
additional  funding  for  continuation  of  the  Midwest  Regional 
Rail  Initiative  Study. 

Twin  Cities-Chicago  Segment.  FRA  and  state  funds  are 
supporting  phase  11  of  the  Twin  Cities-Miiwaukee-Chicago 
high-speed  rail  feasibility  study,  which  is  exploring  technolo- 
gies for  I  10.  150.  and  IS5  mph. 

Cincinnati-Inclianapoli,s-(Tiicago  Segment.  This  segment 
was  added  to  the  Chicago  Hub  corridor  in  January  l'-)^^,  mak- 
ing it  eligible  for  grade  crossing  hazard  elimination  funds. 

Southeast  Corridor.  This  corridor  extends  from  Washington. 
DC.  to  Jacksonville,  FL.  Among  the  corridor's  developments, 
the  North  Carolina  Department  of  Transportation  has  instituted 
the  Sealed  Corridor  Initiative  to  improve  or  close  every  high- 
way/rail crossing  along  the  North  Carolina  portion  of  the  cor- 
ridor to  ensure  safe  high-speed  operation  along  the  line. 
Solutions  include  four-quadrant  gates,  longer  gate  arms,  inex- 
pensive median  barriers,  and  video  enfori^ement. 

Fh)rida  Corridor.  Florida  is  supporting  a  project  lo  build  a 
short  maglev  facility  at  the  Titusville  Executive  Airport,  with 
possible  extensions  to  Port  Canaveral  and  Orlando.  FRA's 
.Maglev  Deployment  Program  selected  this  project  as  one  of 
seven  eligible  for  planning  funds.  Another  proposal,  privately 
funded,  would  use  maglev  technology  to  build  a  system  from 
Orlando  Airport  west  to  International  Drive  and  east  to  Port 
Canaveral,  utilizing  the  Bee  Line  Expressway  right-of-way. 

Gulf  Coast  Corridor.  In  May  1 999,  the  Greater  New  Orleans 
Expressway  Commission,  along  with  six  other  states  and 
authorities,  received  a  grant  under  the  Maglev  Technology 
Deployment  Program  for  preconstruction  planning  for  mag- 
netic levitation  high-speed  ground  transportation  for  a  system 
linking  the  northern  suburbs  of  New  Orleans  to  the  airport  and 
downtown  across  Lake  Ponchartrain. 

Keystone  Corridor.  The  Port  Authority  of  Allegheny  County 
has  applied  for  and  been  designated  to  receive  planning  funds 
for  a  45-mile  maglev  system  linking  Pittsburgh  International 
Airport.  Pittsburgh,  and  Greensburg. 

Empire  Corridor.  In  late  1998,  Amtrak  officials  and  New 
York's  governor  announced  a  5-year  $185  million  plan  to 
upgrade  the  New  York  City-Albany-Buffalo  line  and  rebuild 


trains  used  on  the  route.  A  second  track  would  be  built  between 
Albany  and  Schenectady.  In  addition,  Amtrak  and  the  state  are 
splitting  the  cost  of  rebuilding  five  Turboliner  trains. 

NAFTA  IMPLEMENTATION  

The  U.S.  railroad  industry  interfaces  with  the  railroad  systems  of 
its  North  American  Free  Trade  Agreement  (NAFTA)  partners, 
Mexico  and  Canada.  Changes  in  the  operating  environments  of 
those  rail  systems  affect  U.S.  rail  operations.  FRA  continues  to 
work  with  its  coimterparts  in  Canada  and  Mexico  to  ensure  con- 
tinued safe  and  efficient  inlemational  rail  movements. 

In  1998,  U.S.  railroads  carried  $52  billion  worth  of  goods 
between  the  United  Slates  and  Canada  (excluding  transship- 
ments, i.e.,  traffic  moving  through  Canada  to  or  from  a  third  coun- 
try).  U.S.  railroads  earned  $18  billion  worth  of  goods  between  the 
United  States  and  Mexico  in  1998,  excluding  transshipments. 
Excluding  transshipments,  motor  vehicles  and  motor-vehicle 
parts  hauled  by  railroads  in  1998  accounted  for  .^4  percent  of  the 
rail-delivered  U.S.  exports  to  Mexico  and  78  percent  of  the  U.S. 
imports  shipped  by  rail  from  Mexico.  This  commodity  group 
accounts  for  54  percent  of  rail-delivered  U.S.  exports  to  Canada 
and  49  percent  of  rail-delivered  imports  from  Canada.  For  exam- 
ple, a  nimiber  of  automobile  as.sembly  plants  have  opened  on  the 
Mexican  side  of  the  border  in  the  last  several  years.  U.S.  compa- 
nies ship  motor  vehicle  parts  to  those  plants  for  assembly,  and  the 
assembled  vehicles  are  shipped  back  to  the  United  States.  Other 
major  shipments  include  over  $5  billion  worth  of  imports  of  wood 
and  paper  and  allied  products  from  Canada. 

Mexican  Railroad  Privatization 

The  16.415-mile  Mexican  rail  system,  Ferrocarriles  Nacionales 
de  Mexico  (FNM),  which  consists  of  three  main  lines — the 
Northeast  Railroad,  the  Pacific-North  Railway,  and  the  South-, 
east  Railway — several  short  lines,  and  the  Mexico  City  terminal 
railroad,  has  been  privatized. 

In  December  1996,  the  consortium  of  KCS  and  Transporta- 
cion  Maritima  Mexicana,  Mexico's  largest  ocean  freight  com- 
pany, acquired  the  first  concession,  Mexico's  2,66 1 -mile 
Northeast  Railroad.  Transporlacion  F-erroviaria  Mexicana 
(TFM)  started  operations  in  June  1997,  linking  Mexico  City, 
Monterrey,  and  Guadalajara  to  the  Mexican  border  cities  of 
Nuevo  Laredo  and  Malamoros  and  the  U.S.  cities  of  Laredo  and 
Brownsville,  TX. 

In  July  1997,  Grupo  Mexico,  Ingenieros  Civiles  Asociados, 
and  the  Union  Pacific  Railroad  acquired  the  concession  for  the 
.\885-mile  Pacific-North  Railway.  Grupo  Ferroviario  Mexi- 
cano  (FerroMex)  started  operations  in  February  1998  from 
Mexico  City  to  its  interchanges  with  the  Union  Pacific  at  Eagle 
Pass  and  El  Paso,  TX;  Nogales.  AZ;  and  Calexico,  CA.  In  1997, 
the  Burlington  Northern  Santa  Fe  Railway  gained  trackage 
rights  to  interchange  traffic  with  FerroMex  at  Eagle  Pass. 

In  October  1997,  the  steelmaker  Grupo  Acerero  del  Norte 
and  the  mining  company  Grupo  Industrias  Penoles  won  a  30- 
year  concession  to  operate  the  604-mile  Coahuila-Durango 
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short  line.  Genessee  &  Wyoming  Inc.,  the  operator,  initiated 
service  in  April  1998  and  provides  technical  support. 

In  July  1998.  Grupo  Tribasa  acquired  the  l,36()-mile  South- 
east Railway  connecting  the  Gull  of  Mexico  ports  of  Coat/a- 
coalcos  and  Veracruz  to  the  Mexico  City  Terminal.  FerroSur 
plans  new  locomotive  purchases  and  infrastructure  upgrades  on 
the  line. 

Canadian  Rail  Operations 

The  Surface  Transportation  Board's  July  I,  1999,  approval  of 
the  Canadian  National-Illinois  Central  merger  creates  the  pos- 
sibility of  through  train  operations  linking  Canada,  the  United 
States,  and  Mexico.  The  FRA  Safety  Integration  Plan  devel- 
oped for  the  end-to-end  merger  enables  FRA  to  oversee  safety 
as  the  systems  are  integrated  over  the  next  5  years  and  report  to 
the  board  on  its  progress. 

Additionally,  FRA  continues  to  work  with  Transport  Canada 
through  a  Technical  Review  Working  Group  to  identify  regula- 
tory and  operating  issues  that  may  affect  the  movement  of  rail- 
road freight  and  passenger  traffic  across  the  U.S. -Canadian 
border.  FRA  and  Transport  Canada  have  conducted  joint  cross- 
border  inspections  to  ensure  good  working  relationships 
between  the  countries  and  increase  understanding  of  each  coun- 
try's regulatory  regimes  and  compliance  policies. 


EXPORTING  U.S.  TECHNOLOGY  AND 
KNOW-HOW  

In  1998-1999,  the  pace  of  commercialization,  privatization, 
and/or  concessioning  of  government-owned  and  -operated  rail- 
ways around  the  world  continued.  Many  of  the  world's  rail- 
roads are  making  these  changes  to  one  degree  or  another.  The 
most  common  model  used  is  the  Swedish  model,  in  which  the 
government  retains  ownership  and  maintenance  of  the  infra- 
structure while  operations  are  spun  off  and  commercialized  or 
privatized.  Information  about  the  world's  railroads  can  be  found 
on  the  Internet.  A  good  starting  point  is  the  international  rail 
association's  Web  site,  http://www.uic.assoc.fr. 

The  U.S.  privately  owned  and  operated  rail  system  remains 
the  model  for  other  countries  to  emulate.  Its  highly  efficient  and 
effective  rail-related  products  and  services  have  clearly  proved 
to  have  materially  and  positively  affected  the  profit  margin  of 
U.S.  railroads,  and  this  has  not  gone  unnoticed  by  foreign  gov- 
ernments. 

Concessioning  has  emerged  as  the  most  promising  avenue  for 
debt-ridden  railways  to  regain  profitability.  When  a  railway  is 
allowed  to  operate  in  a  free  market  enterprise  environment,  finan- 
cial stabilization  and  even  profitability  most  often  result.  To  date, 
the  great  success  story  remains  the  privatization/concessioning  of 
the  Argentinian  railway  system,  a  story  that  has  prompted  coun- 
tries as  far  away  as  Africa's  Ivory  Coast  to  venture  into  this  arena 
by  restructuring  and  concessioning  national  railways. 

Commercialization,  privatization,  and  concessioning  and 
therefore  export  opportunities  in  the  new  millenium  continue  to 
appear  most  likely  in  sub-Saharan  Africa,  southeastern  and  cen- 


tral Europe,  central  Asia,  and  China.  Although  recent  economic 
recessions  have  affected  economies  to  one  degree  or  another, 
major  rail  project  planning  has  not  suffered  as  a  result.  Further- 
more, a  number  of  large  projects  and/or  initiatives  remain  in 
various  planning  stages,  including  the  Trans-Asia  Rail  Project 
(Malaysia.  Thailand,  Cambodia,  Vietnam,  and  points  north),  the 
rail  system  in  southeastern  Europe  (Bulgaria,  Romania,  Hun- 
gary) and  Purkey;  and  continued  rapid  expansion  of  the  rail  sys- 
tem in  China,  where  only  65  to  70  percent  of  demand  currently 
is  being  met. 

Rolling  stock,  signaling  and  train  control,  safety,  manage- 
ment systems,  management  expertise,  and  financing  all  provide 
opportunities  for  U.S.  rail-related  manufacturers,  suppliers,  and 
service  providers  to  contribute  to  the  process. 

Joel  Pulley,  U.S.  Department  of  Transportation,  Federal  Rail- 
road Administration,  (202)  493-6409,  October  1999. 
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Trucking  Revenue  Shares,  1997 
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Trucking 

INDUSTRY  DEFINITION  Trucking  companies  (motor  carriers)  pro- 
vide ground-based  transportation  of  raw  materials,  including  dry  bulk  and  liq- 
uid commodities,  as  well  as  semifinished  and  finished  manufactured  products. 
Freight  is  transported  by  dry  van,  refrigerated  truck,  flatbed,  bulk,  tank,  or  auto 
trailers.  Local  carriers  (SIC  4212)  are  those  which  handle  shipments  exceeding 
100  pounds  within  a  single  municipality,  between  contiguous  municipalities, 
or  between  a  municipality  and  its  suburbs.  Trucking,  except  local  (SIC  4213), 
provides  highway  transport  of  commercial  and  household  items.  Package,  par- 
cel, and  courier  services  (SIC  4215)  transport  items  generally  weighing  less 
than  100  pounds  and  may  move  locally  or  over  long  distances. 


DOMESTIC  TRENDS 


Although  there  were  no  trucks  at  the  beginning  ot  the  twentieth 
century,  the  trucking  industry  has  become  a  linchpin  in  the  sup- 
ply chain  as  the  U.S.  economy  starts  the  twenty-first  century. 
According  to  a  study  by  Standard  &  Poor's  DRI  conducted  for 
the  American  Trucking  Associations  (ATA),  the  trucking  indus- 
try IS  a  $372  bilFion  industry  that  accounts  for  81  percent  of"  all 
freight  revenues.  It  hauls  60  percent  of  all  of  tonnage,  or  6.7  bil- 
lion tons  annually. 

For  much  of  the  current  period  of  economic  expansion,  the 
trucking  industry  has  been  a  major  beneficiary.  By  hauling 
freight  in  all  sectors  of  the  supply  chain  from  suppliers,  to 
manufacturers,  to  wholesalers,  to  retailers,  to  home  delivery, 
trucking  grows  as  the  general  economy  improves.  Some  of  the 
most  important  drivers  of  growth  for  motor  carriers  are  indus- 
trial production,  retail  sales,  personal  consumption,  construc- 
tion, imports,  and  exports.  Domestic  production  is  more 
important  to  trucking  activity  than  are  imported  goods,  as  a 
product  completely  produced  in  the  United  States  has  several 
more  freight  movements  during  the  production  process  than 
does  an  import;  nevertheless,  imports  often  are  transported 
three  or  four  times  before  reaching  their  final  destination.  In 
addition,  trucking  prospers  as  other  modes  of  freight  trans- 
portation grow.  Airplanes,  ships,  and,  most  often,  trains  can- 
not pull  up  to  manufacturing  plants,  distribution  centers,  or 
retail  outlets,  and  so  trucking  is  the  link  in  intermodalism. 
This  ensures  growth  for  the  industry  as  the  freight  transporta- 
tion pie  expands. 


Motor  carriers  have  experienced  significant  growth  over 
the  last  few  decades.  For  instance,  in  1960.  trucking 
accounted  ior  68  percent  of  freight  revenues  and  was  a  $.^() 
billion  industry,  in  revenue  terms,  trucking  has  grown  12-fold 
since  that  year.  The  number  of  truck-tractors  on  the  highways 
also  has  surged  during  this  time  frame,  increasing  from 
618,000  to  nearly  \.5  million  today  (this  is  the  active  popula- 
tion; there  are  many  more  truck-tractors,  but  they  are  used 
very  little).  The  number  of  miles  tra\eied  by  large  trucks  has 
increased  29  percent  since  1990  and  nov\  stands  at  more  than 
1 24  billion  annually. 

Deregulation 

A  major  event  in  trucking  history  was  the  Motor  Carrier  Act  of 
1980.  which  allowed  for  interstate  competition  in  the  for-hire 
trucking  industry.  A  second  key  change  stemmed  from  the 
Trucking  Industry  Regulatory  Reform  Act  of  1993.  which 
prohibited  state  governments  from  regulating  carriers'  rates, 
routes,  and  services.  There  are  still  regulations  in  the  areas  of 
safety,  vehicle  sizes  and  weights,  and  hazardous  materials 
movements,  but  carriers  now  can  compete  in  the  open  market 
for  both  interstate  and  intrastate  hauls. 

Deregulation  of  the  industry  has  had  a  significant  structural 
effect,  completely  changing  the  way  carriers  run  their  business. 
Most  important,  the  government  no  longer  sets  rates.  Belore 
1980,  growth  in  rates,  as  broadly  measured  by  revenue  per  mile, 
neady  matched  that  of  general  infiation  [the  consumer  price 
index  (CPI)|.  Since  then,  however,  revenue  per  mile  has  only 
iirown  by  1  1  percent  compared  w  ith  a  9.^  percent  increase  in  the 
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CPl.  This  has  been  beneficial  for  the  overall  economy,  since  up 
to  10  percent  of  the  final  price  of  a  good  consists  of  transporta- 
tion costs.  However,  this  fierce  competition  drove  many  partic- 
ipants out  of  the  market  and  continues  to  do  so.  Before 
deregulation,  there  were  roughly  200  carrier  failures  a  year  on 
average.  Since  then,  according  to  Dun  &  Bradstreet,  the  number 
has  surged  to  nearly  1 ,500  per  year.  In  real  dollars,  total  revenue 
per  mile  from  1979  to  1997  fell  an  astounding  44  percent.  As  a 
result,  carriers  have  had  to  become  much  more  efficient  to  sur- 
vive. In  fact,  during  that  19-year  period,  real  expenses  per  mile 
also  fell  44  percent. 

Deregulation  of  trucking  created  a  very  fragmented  industry. 
There  are  now  fairly  low  barriers  to  entry.  Equipment  is  rela- 
tively easy  to  obtain,  and  if  a  driver  with  a  commercial  driver's 
license  adheres  to  insurance  and  safety  rules  and  regulations,  he 
or  she  is  in  business.  Today,  according  to  the  Office  of  Motor 
Caniers,  over  4.'S().()()0  interstate  motor  carriers  are  operating  in 
the  United  States,  not  including  the  thousands  of  intrastate  car- 
riers. This  is  one  reason  why  freight  rates  remain  relatively  low. 
Since  June  1992,  the  producer  price  index  (PPI)  for  truckload 
freight  has  increased  only  5.7  percent.  Industry  fragmentation 
also  has  suppressed  profit  margins.  In  1997,  the  average  profit 
margin  for  all  types  of  carriers,  excluding  household  goods  car- 
riers, was  only  1.95  percent. 

Another  factor  that  has  increased  competition  in  trucking  is 
low  barriers  to  exit.  If  a  driver  decides  to  start  his  or  her  own 
business  and  fails,  that  person  can  fairly  easily  sell  the  truck  and 
return  to  being  a  company  driver  or  leave  the  industry  entirely. 
Low  barriers  to  entry  and  exit  are  due  partly  to  trucking  being  a 
high-variable-cost,  low-fixed-cost  industry.  One  industry  ana- 
lyst estimates  that  over  90  percent  of  all  trucking  costs  vary 
with  the  level  of  activity. 

The  ATA  has  estimated  that  the  percentage  of  total  industry 
revenue  accounted  for  by  the  top  50  for-hire  carriers  increased 
from  1 1  percent  in  1990  to  13  percent  in  1997  (see  Table  54-1 ). 
Consolidation  is  likely  in  a  turbulent  industry  that  faces  a  driver 
shortage,  high  operating  expen.ses,  and  extreme  competition. 
Nevertheless,  it  is  unlikely  that  consolidation  will  ever  reduce 
the  fragmentation  caused  by  the  highly  competitive  nature  of 
the  industry. 


TABLE  54-1:    Leading  Trucking  Companies  in  1998 

(billions  of  dollars) 


Company 

Revenue 

United  Parcel  Service 

24.79 

FDX  Corp. 

15.87 

CiNlF  Transportation 

4.94 

Yellow  Corp 

2.90 

Schneider  National 

2.71 

Roadwav  Express 

2.65 

Consolidated  Freightways  Corp. 

2.24 

J.  B.  Hunt  Transport  Services 

1.84 

USFreightways  Corp. 

1.83 

UniGroup  Inc. 

1.81 

Source:  Transport  Topics,  August  9,  1999. 
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Just-in-Time  Inventory  Management 

The  use  of  just-in-time  (JIT)  inventory  management  throughout 
the  supply  chain  has  increased  the  use  of  trucks.  In  the  early 
1 990s.  customers  of  the  trucking  industry,  whether  manufactur- 
ers, distributors,  or  retailers,  began  to  demand  quicker  and  more 
reliable  and  flexible  freight  transportation  as  they  initiated  the 
use  of  the  JIT  process.  An  estimate  by  the  government  showed 
that  JIT  was  used  45  percent  of  the  time  in  the  production 
process  in  1995.  The  ratio  of  inventory  to  sales  also  provides 
evidence  of  the  increasing  use  of  JIT;  that  ratio  has  fallen  dra- 
matically in  recent  years. 

Thus,  the  trucking  industry  has  witnessed  a  substantial 
increase  in  scheduled  freight.  Scheduled  freight  has  a  definite 
time  of  delivery,  not  just  a  day  but  a  specific  window.  Arriving 
an  hour  early  often  is  just  as  bad  as  arriving  an  hour  late. 
While  JIT  is  a  process  and  the  motor  carrier  industry  is  an 
invaluable  tool  in  that  process,  it  is  clearly  a  work  in  progress. 
Specifically,  the  trucking  industry  is  plagued  with  a  problem 
termed  "hurry  up  to  wait."  This  means  that  many  shippers  and 
receivers  try  to  implement  JIT  but  are  not  ready  for  the  freight 
when  it  arrives.  One  study  produced  by  the  industry  reported 
that  drivers  of  refrigerated  freight  wait  nearly  43  hours  a  week 
to  drop  off  and  pick  up  freight.  Dry  van  freight  drivers  wait 
over  33  hours,  according  to  a  similar  study.  If  the  waiting 
times  were  reduced  by  just  10  percent,  then  6  percent  of  the 
trucks  dedicated  to  that  activity  could  be  taken  off  the  high- 
ways altogether. 

Operating  Expenses 

In  1997.  on  average,  it  cost  $1.92  to  operate  a  truck  for  1  mile 
(the  average  revenue  per  mile  was  .$1.94)  (see  Table  54-2).  For 
all  types  of  trucking  companies,  labor  is  typically  the  largest 
component  of  total  operating  expenses.  However,  category 
shares  of  expenses  vary  with  the  type  of  operation.  For  instance, 
labor  is  a  larger  factor  for  less-than-truckload  (LTL)  earners 
compared  with  truckload  (TL)  carriers.  Conversely,  TL  carriers 
spend  a  larger  percentage  of  total  operating  expenses  on  fuel 
than  do  LTL  carriers. 


TABLE  54-2:    Cost  Per  Mile,  1997 


Cents  per  Mile 

Drivers'  wages 

36.7 

Nondrivers'  wages 

34.4 

Vehicle  rentals  with  or  without  a  driver 

24.1 

Miscellaneous  operating  expenses 

19.7 

Fringe  benefits 

19.1 

Purchased  transportation 

16.3 

Fuel 

12.5 

Depreciation 

9.7 

Tax  and  license  fees 

6.6 

Insurance 

5.8 

Outside  maintenance 

5.4 

Tires 

2.0 

Total 

$1.92 

Source:  American  Trucking  Associations. 

Diesel  Fuel.  As  was  noted  above,  Irucking  is  a  high-vahable- 
cost  industry,  with  one  of  the  largest  expenses  being  a  com- 
modity; diesel  fuel.  Consequently,  carriers  can  have  a  difficult 
time  managing  costs.  The  industry  as  a  whole  consumes  more 
than  30  billion  gallons  of  diesel  fuel  a  year.  Therefore,  fluctua- 
tions in  the  price  of  diesel  fuel  have  a  profound  impact  on  the 
industry.  Class  8  trucks  (those  weighing  over  3.^,()()()  pounds 
and  typically  part  of  tractor-trailer  combinations)  average  about 
6  miles  per  gallon. 

In  1999,  carriers  witnessed  a  significant  jump  in  the  price  of 
diesel  fuel.  After  bottoming  out  at  93  cents  per  gallon  (national 
average)  in  February,  diesel  fuel  surged  to  $1.23  per  gallon  in 
mid-October,  an  increase  of  29  percent.  That  rapid  rise  was  due 
to  several  factors,  of  which  the  most  important  was  a  reduction 
in  oil  output  by  the  Organization  of  Petroleum  Exporting  Coun- 
tries (OPEC)  that  propelled  the  price  of  West  Texas  Intermedi- 
ate Oil  upward  from  $12  per  barrel  in  February  to  $25  in 
October.  Another  factor  pushing  the  price  of  oil  was  a  rebound 
in  demand,  primarily  from  the  Asian  countries. 

As  the  price  of  diesel  fuel  surged,  trucking  companies  found 
themselves  in  a  precarious  situation.  On  average,  carriers  have 
very  slim  profit  margins.  As  the  price  of  diesel  fuel  began  to 
rise  through  the  spring  and  into  the  summer,  most  carriers 
attempted  to  pass  on  those  higher  costs  to  shippers,  often 
through  fuel  surcharges.  There  are  no  set  industry  standards  for 
fuel  surcharges,  and  they  usually  are  set  on  a  contract-by- 
contract  basis  between  a  carrier  and  its  shippers.  As  thresholds 
were  attained  for  many  surcharges,  numerous  carriers  began 
billing  their  customers;  however,  often  the  shippers  refused  to 
pay,  usually  for  two  reasons.  First,  they  claimed  that  they  were 
unable  to  pass  along  those  costs  to  their  customers  becau.se  of 
intense  price  competition  in  an  environment  of  very  low  infla- 
tion. Second,  they  knew  that  trucking  is  a  highly  competitive 
industry  and  that  other  carriers  would  be  willing  to  haul  the 
freight.  By  the  end  of  the  summer,  with  no  break  in  fuel  prices, 
most  carriers  finally  were  able  to  implement  fuel  surcharges. 
Without  that  change,  many  carriers,  particularly  small  ones, 
would  have  faced  closure. 

There  are  management  techniques  that  carriers  can  utilize  to 
minimize  large  swings  in  fuel  prices.  The  first  technique  is  to 
buy  in  mass  quantities,  which  is  easier  for  carriers  that  operate 
in  a  defined  region  or  utilize  terminals.  Carriers  also  can 
employ  fuel  management  software  that  indicates  which  truck 
stops  across  the  country  offer  the  cheapest  prices.  They  then  can 
inform  their  drivers  at  which  truck  stops  they  should  purchase 
fuel.  Finally,  some  earners,  usually  the  largest  ones,  employ 
fuel  hedging  practices.  This  typically  is  limited  to  larger  opera- 
tions that  have  a  staff  dedicated  to  purchasing  fuel. 

Drivers'  Wages.  Carriers'  largest  expense  is  labor,  specifi- 
cally drivers'  wages.  According  to  the  U.S.  Department  of 
Labor,  there  are  over  3  million  truck  drivers  in  the  United 
States,  among  whom  6  percent  are  women  and  25  percent  are 
members  of  minority  groups.  In  recent  years,  it  has  become 
increasingly  difficult  for  carriers  to  find  qualified  drivers.  In 


lact,  the  Federal  Reserve  frequently  mentioned  ihc  driver  short- 
age in  its  Beige  Book  reports  in  1999. 

This  shortage  of  qualified  drivers  has  put  upward  pressure  on 
drivers'  wages,  which  have  been  fairly  constant  in  real  terms 
over  the  last  decade.  On  average,  a  driver  today  makes  $36,(K)() 
and  ofien  is  paid  on  a  per-mile  basis.  However,  specialized 
drivers  who  operate  unique  equipmeni  can  make  upward  of 
$1()0,0()()  per  year.  Owner-operators  also  make  significantly 
more  than  $36,()()(),  but  they  have  to  pay  for  their  own  insur- 
ance, fuel,  and  maintenance.  Several  large  truckload  carriers, 
such  as  J.B.  Hunt  and  Schneider  National,  have  increased 
wages  significantly  in  recent  years. 

Two  major  problems  for  carriers  are  the  shortage  of  and  the 
extremely  high  turnover  among  long-haul  drivers.  A  study  by 
ATA  and  the  Gallup  Organization  states  that  the  industry  will 
have  to  hire  X2,()()()  new  drivers  each  year  until  2()().S:  4X.()()()  to 
replace  drivers  lost  to  attrition  and  34,()()()  to  meet  the  needs  of 
mdustry  growth.  The  unemploymenl  rale  is  so  low  that  this 
shortage  will  only  get  worse,  and  some  largerTL  companies  are 
acquiring  other  carriers  simply  to  increase  their  driver  pools. 
Truck  manufactiuers  also  are  building  class  X  trucks  with  auto- 
matic transmissions,  thinking  that  this  will  attract  new  drivers 
by  making  trucks  easier  to  operate. 

Arguably  an  even  larger  pix)blem  is  industry  turnover  (or 
churning),  particularly  in  the  TL  sector,  a  problem  that  got 
worse  in  1999,  according  to  ATA  research.  In  the  second  quar- 
ter of  1999,  ATA  data  showed  that  TL  annualized  turnover  was 
over  90  percent,  escalating  from  a  low  of  77  percent  in  the 
fourth  quarter  of  1997.  The  total  cost  incurred  in  hiring  a  new 
driver  is  around  $9,000.  This  puts  the  total  annual  cost  of 
turnover  to  the  industry  in  the  hundreds  of  millions  of  dollars. 

The  longer  a  driver  stays  with  a  particular  carrier,  the  more 
his  or  her  turnover  rate  drops.  Therefore,  carriers  are  using  both 
monetary  and  nonmonetary  incentives  to  retain  drivers.  This 
often  includes  bonuses,  new  trucks,  going  home  more  often,  and 
phone  cards.  Since  drivers  are  paid  by  the  mile,  companies  are 
attempting  to  assist  them  in  getting  more  miles  (within  hours  of 
service  rules)  by  reducing  waiting  times.  To  accomplish  this, 
some  carriers  that  do  large  amounts  of  consistent  business  with 
certain  shippers  are  implementing  a  drop-and-hook  routine.  This 
means  that  instead  of  waiting  for  a  trailer  to  be  filled  or  emptied, 
the  driver  drops  off  an  empty  trailer  with  the  shipper  and  picks 
up  a  filled  one  that  is  waiting  for  him  or  her. 

Drivers  sometimes  are  asked  to  load  and  unload  trailers  them- 
selves because  shippers  and/or  receivers  do  not  always  have 
freight  handlers.  While  this  often  is  difficult  to  achieve,  some 
carriers  are  taking  only  "no  touch"  freight  when  acquiring  new 
business,  and  so  the  driver  does  not  have  to  load  or  unload  at  all. 

Highway  User  Fees  and  Taxes.  The  trucking  industry  pays 
approximately  $25  billion  a  year  in  federal  and  state  highway 
user  fees  such  as  fuel  taxes,  motor  vehicle  excise  taxes,  and  reg- 
istration fees.  Highway  user  fees  go  toward  the  maintenance  of 
the  existing  highway  system  and  capacity  expansion  to  meet  the 
continuing  growth  in  freight  transportation  demand.  The  1997 
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Federal  Cost  Allocation  Study  found  that  trucks  pay  over  36 
percent  of  total  highway  user  fees  even  though  they  travel  less 
than  8  percent  of  the  total  mileage. 

Truck  Sales 

Truck  sales  have  been  on  the  rise  over  the  last  few  years,  with 
new  records  set  in  1998  and  1999.  Over  250,()U()  new  class  8 
units  were  expected  to  be  sold  in  the  United  States  in  1999.  up 
Irom  209,500  in  1998.  There  are  two  important  reasons  why 
carriers  have  been  purchasing  a  record  number  of  new  trucks. 
The  first  is  the  high  level  of  demand  for  trucking  services.  As 
freight  grows  and  maximum  weight  limits  are  maintained,  more 
and  more  trucks  are  needed  to  haul  the  added  freight.  Since 
1990,  trucking  tonnage  has  grown  45  percent. 

A  second  reason  for  the  surge  in  truck  sales  is  the  lower 
power  unit  cycle  times  employed  by  carriers.  Despite  the  fact 
that  new  trucks  are  being  built  to  last  longer  than  ever  (some 
have  warranties  up  to  1  million  miles),  major  TL  companies 
have  reduced  cycle  times  from  more  than  5  years  to  around 
about  the  time  it  takes  a  long-haul  driver  to  put  300,000  miles 
on  a  truck  (a  typical  mileage  level  for  a  trade-in).  This  is  often 
done  for  driver  retention.  Conversely,  LTL  carriers  ha\e  not 
necessarily  reduced  cycle  times.  These  carriers  usually  buy  a 
truck  and  first  use  it  for  line-haul  activities.  The  trucks  then  are 
used  for  regional  hauls  and  fmally  for  local  pickup  and  delivery. 

With  a  boom  in  truck  sales  and  lower  cycle  times,  there  has 
been  a  glut  in  the  secondhand  market,  dri\  ing  down  the  prices 
of  used  trucks.  This  has  helped  smaller  carriers  add  capacity. 
Used  truck  dealers  are  tlnding  new  markets  in  Central  and 
South  America  as  they  acquire  more  trucks. 

Trailer  sales  also  have  been  on  the  rise,  with  344,000  units 
sold  in  1998  and  even  more  sales  expected  in  1999.  When  car- 
riers add  trailers,  they  typically  add  capacity.  The  latio  of  trail- 
ers to  tractors  was  3.7  in  1997,  up  from  2.6  in  1990.  This  ratio 
has  been  on  the  increase  in  part  because  of  the  use  of  drop-and- 
hook  practices. 

The  Shrinking  Share  of  Private  Trucking 

Over  the  last  couple  of  decades,  especially  since  deregulation, 
there  has  been  a  conversion  of  private  tleets  to  for-hire  carriers. 
In  other  words,  manufacturers,  retailers,  and  private  carrieis 
have  been  getting  out  of  the  trucking  business  and  contracting 
out  their  freight  transportation  to  for-hire  carriers.  It  is  primar- 
ily line-haul  movements  that  are  being  converted,  as  opposed  to 
local  and  even  regional  pickup  and  delivery,  hi  1997,  private 
carriage's  market  share  was  47  percent  in  terms  of  revenue,  but 
it  is  expected  to  shrink  to  42  percent  by  2007.  With  trucking 
rates  so  reasonable,  many  private  carriers  are  tlnding  it  unnec- 
essary to  maintain  their  own  lleets.  Many  private  tleets  are  used 
only  in  regional  or  local  hauls.  The  average  length  of  haul  for 
private  carriers  is  in  the  range  of  50  to  100  miles,  compared 
with  375  to  425  miles  for  for-hire  carriers. 

One  reason  why  there  has  been  a  conversion  from  private  to 
for-hire  is  the  use  of  dedicated  lleets  by  tor-hire  carriers  for 
some  customers,  especially  shippers  that  used  to  operate  their 
own  trucks.  This  practice  of  providing  a  specific  number  of 


trucks  only  for  a  specific  customer  provides  a  sense  of  security 
for  shippers,  since  they  will  have  the  trucks  when  they  need 
them.  While  still  fairly  limited,  the  use  of  dedicated  tleets  is 
expected  to  increase  in  the  future.  Nevertheless,  there  will 
always  be  private  trucking  because  some  manufacturers  and 
distributors  believe  they  gain  competitive  advantage  by  offering 
delivery  services  that  are  directly  under  their  control. 

Economies  of  Scale  and  Scope 

Another  change  in  the  industry  is  the  trend  toward  shippers 
reducing  the  number  of  carriers  they  utilize  to  a  core  few.  This 
allows  better  coordination  and  logistics  while  assuring  a  high 
level  of  service.  Carriers  are  no  longer  being  judged  simply  on 
price  but  also  on  the  level  of  service.  Economies  of  scale  and 
scope  therefore  have  become  very  important.  If  a  carrier  is  large 
enough  to  take  advantage  of  economies  of  scale,  it  can  provide 
a  premium  service  at  a  reasonable  price.  The  premium  service 
is  related  to  economies  of  scope. 

Many  carriers  are  not  just  transportation  companies  but  also 
logistics  and  information  companies.  Large  caniers  have 
started  logistics  divisions  or  subsidiaries  to  advise  their  cus- 
tomers how  best  to  manage  their  shipping.  This  often  supplies 
added  freight  to  the  transportation  division  as  well.  Therefore, 
as  in  many  industries  across  the  United  States,  in  trucking  it 
is  important  to  be  either  large  enough  to  take  advantage  of 
economies  of  scale  and  scope  or  small  enough  to  be  able  to  tar- 
get a  particular  niche. 

Third-Party  Logistics 

hi  addition  to  motor  carriers  offering  logistics  services,  there  has 
been  an  expansion  of  non-asset-based  logistics  companies.  These 
companies  act  as  consultants  and/or  intermediaries  between 
manufacturers  or  distributors  and  transportation  companies. 
Often  as.set-based,  third-paily  logistics  companies  (3PL)  have  an 
advantage  because  in  a  lime  of  capacity  constraints  they  give  pri- 
t)rity  to  their  own  customers.  However,  asset-based  3PLs  must 
realize  that  their  own  tleets  are  not  always  the  most  efficient  and 
price-competitive  method  to  move  freight  and  give  transportation 
business  to  their  competitors. 

Electronic  Commerce 

According  to  one  estimate,  6  percent  of  retail  sales  will  be  made 
over  the  hiternet  in  2003.  This  certainly  will  have  an  impact  on 
the  trucking  industry.  The  potential  winners  will  be  package 
and  parcel  carriers  such  as  United  Parcel  Service  (UPS);  FDX, 
the  parent  company  of  Federal  Express;  and  the  U.S.  Postal  Ser- 
vice, since  many  Web-based  sales  are  business-to-home  sales. 
Other  probable  beneficiaries  from  this  boom  in  E-commerce 
include  LTL  carriers,  which  specialize  in  smaller  consolidated 
freight.  However,  LTL  carriers  will  have  to  decide  whether  they 
want  to  get  into  the  home  delivery  market  to  compete  with  UPS 
and  FedEx.  Most  are  fairly  reluctant  to  do  this  because  of  the 
complexities  and  the  addition  of  costly  equipment  such  as 
delivery  vans.  E-commerce  winners  will  also  include  tleets  that 
have  economies  of  scope  in  the  warehousing  business,  as  more 
regional  distribution  centers  will  emerge.  Finally,  typical  line- 
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haul  movements  are  not  expected  to  be  negatively  affected  by 
E-commerce  and  should  increase. 

Some  carriers  arc  starting  their  own  Web  pages  to  take 
advantage  of  the  surge  in  Web  sales.  Carriers  move  more  than 
just  freight;  they  also  move  data.  On  the  Web  pages  of  several 
large  carriers,  especially  in  the  LTL  segment,  shippers  can  get 
rates,  schedule  pickups,  trace  shipments,  pull  invoices,  and 
make  payments  on-line.  Consequently,  the  industry's  use  of 
E-commerce  is  expected  to  increase  in  the  near  future. 

Regulatory  Issues 

The  trucking  industry  is  largely  free  of  regulation  in  the  area  ol' 
rates  and  entry  into  the  industry,  however,  it  is  still  subject  to 
governmental  rules  in  respect  to  safety  and  the  environment. 
These  regulations  can  affect  operating  expenses  and  capital 
spending  significantly. 

National  Motor  Carrier  Administration.  In  what  some 
analysts  are  calling  the  most  significant  change  in  federal  over- 
sight of  trucking  since  deregulation,  in  1999  Congress  estab- 
lished a  separate  motor  carrier  safety  administration  within  the 
U.S.  Department  of  Transportation  (DOT).  The  industry  has 
been  lobbying  for  this  move  for  over  a  decade.  DOT  has  sepa- 
rate agencies  for  railroads,  aviation,  and  maritime,  but  trucking 
has  always  been  a  part  of  the  Federal  Highway  Administration 
(FHWA).  Proponents  of  the  new  motor  carrier  agency  say  that 
the  FHWA  can  no  longer  promote  highway  transportation  and 
enforce  federal  motor  carrier  safety  rules  simultaneously. 

Environmental  Regulation.  The  U.S.  government's  policies 
concerning  air  quality  are  shaping  the  trucking  industry's  cost 
structure  and  capital  investment  patterns.  A  July  1,  1999.  court- 
approved  settlement  between  diesel  engine  manufacturers  and 
the  U.S.  Environmental  Protection  Agency  (EPA)  will  require 
all  existing  engines  to  be  rebuilt  to  cleaner  standards  as  a  means 
of  rectifying  manufacturers'  alleged  violations  of  the  Clean  Air 
Act  that  first  were  identified  in  1998.  This  change  may  reduce 
the  fuel  efficiency  of  these  engines  by  up  to  3  percent.  In  addi- 
tion to  regulations  on  new  engines,  existing  engines  are  being 
targeted  for  roadside  smoke  emission  checks  in  13  states,  and 
fines  can  go  as  high  as  $1,000  per  violation  for  vehicles  with 
high  levels  of  smoke  emissions. 

New  lower  diesel  engine  emissions  rules  already  on  the 
books  for  2004  will  further  reduce  the  levels  of  allowed  emis- 
sions of  smog-precursor  nitrogen  oxides  by  50  percent  from 
current  levels.  In  the  year  2000,  EPA  is  expected  to  finalize  a 
rule  that  will  lower  diesel  engine  emissions  in  2007  by  as  much 
as  70  to  90  percent  of  2004  levels.  Meeting  those  stringent  lev- 
els is  expected  to  require,  for  the  first-time,  the  widespread  use 
of  particulate  traps  and  catalytic  converters.  These  devices 
require  cleaner-burning,  lower-sulfur  diesel  fuel  that  will  drive 
up  fuel  costs  an  estimated  4  to  7  cents  per  gallon. 

Truck  fleets  also  face  costly  environmental  regulations  gov- 
erning water  quality  at  their  maintenance  facilities  and  termi- 
nals. Storm  water  permit  requirements  affect  nearly  every 
company  and  often  require  the  monitoring  of  discharge  and 
limitafions  on  activities  such  as  truck  washing.  These  permits 


typically  range  in  cost  from  $1,500  to  $5,000  per  facility.  New 
federal  rules  expected  in  early  2000  probably  will  ban  the  dis- 
charge ol  water  from  vehicle  maintenance  facilities  into  septic 
tanks  and  other  wells,  affecting  thousands  of  trucking  facilities 
in  areas  without  public  utility  access. 

Highways  and  Tolls.  Highway  congestion  is  increasing 
across  the  nation,  delaying  shipments,  adding  to  expenses,  and 
contributing  to  air  pollution.  To  alleviate  this  congestion,  states 
and  metropolitan  planning  organizations  are  implementinL  a 
series  of  measures  to  mitigate  congestion  that  focus  on  provid- 
ing transportation  alternatives  to  commuters.  Projects  such  as 
mass  transit  developments,  HOV  lanes,  and  pedestrian  access 
are  attracting  an  ever-growing  share  of  highway  user  fees.  The 
industry  believes  that  none  of  these  alternatives  significantly 
helps  trucking. 

There  is  growing  concern  in  the  industry  that  even  as  the 
need  for  goods  movement  grows  and  as  more  businesses 
demand  JIT  delivery  to  streamline  their  organizations,  few  of 
the  transportafion  improvements  made  will  benefit  truckers. 
Highway  capacity  expansion  in  urban  areas  is  increasingly  held 
up  by  the  expense,  local  residents'  concerns,  and  environmental 
effects.  Trucks  depend  on  the  upkeep  of  a  good  highway  and 
local  street  system  to  deliver  their  goods  but  also  require  trans- 
portation improvements  to  keep  pace  with  demand. 

The  introduction  of  new  highway  tolls  is  opposed  by  the 
trucking  industry,  which  already  pays  36  percent  of  highway 
user  fees.  Tolls  add  to  operating  costs,  traffic  delays,  and  air 
polhuion.  Under  the  Transportation  Efficiency  Act  for  the  21st 
Century  (TEA-21 ),  the  federal  government  has  made  available 
funding  for  pilot  toll  programs  for  interstate  variable  pricing 
and  infrastructure  rehabilitation.  To  date,  none  of  these  pilot 
projects  has  been  undertaken,  partly  because  of  the  industry's 
continued  opposition.  With  the  interstate  system  already  paid 
for,  congestion  pricing  is  viewed  as  increasing  extra  taxes, 
while  funding  infrastructure  projects  through  tolls  when  high- 
way user  fees  already  are  being  spent  on  many  nonhighway 
projects  is  seen  as  inequitable. 

Longer  Combination  Vehicles.  Longer  combination  vehi- 
cles (LCVs)  offer  the  trucking  industry  one  possibility  for 
improving  productivity  in  the  face  of  driver  shortages  and 
increasing  demand  for  goods  movement.  The  use  of  triple  trail- 
ers or  other  combinations,  which  is  allowed  in  many  western 
states,  reduces  the  need  for  vehicles  and  drivers  in  moving 
goods.  Proposals  have  been  presented  for  a  federal  pilot  pro- 
gram to  allow  harmonization  of  the  limits  of  those  states  and 
permit  the  operation  of  LCVs  along  designated  corridors.  This 
would  require  federal  legislation  to  amend  the  LCV  freeze 
enacted  by  the  Intermodal  Surface  Transportation  Efficiency 
Act  (ISTEA)  and  extended  by  its  successor,  TEA-21.  Oppo- 
nents of  the  proposal  state  that  the  bigger  LCV  trucks  are  more 
dangerous;  however,  a  1996  FHWA  study  found  that  LCVs. 
whose  use  is  tightly  controlled  and  monitored  by  the  authoriz- 
ing states,  have  lower  accident  rates  than  does  the  general  truck- 
ing population. 
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Hours  of  Service.  With  qualified  drivers  in  very  short  supply, 
particularly  in  the  long-haul  segment  of  the  industry,  the  truck- 
ing industry  wants  to  ensure  that  upcomnig  revisions  in  the  60- 
year-old  hours  of  service  regulations  are  designed  to  promote 
both  safety  and  productivity.  Since  late  1996,  as  a  result  of  a 
congressional  mandate,  the  DOT's  Office  of  Motor  Carrier 
Safety  (OMCS)  has  been  working  to  revise  its  current  set  of 
one-size-fits-all  regulations.  Implementation  of  the  new  rules  is 
anticipated  by  the  end  of  the  year  2000. 

Although  driver  fatigue  has  not  been  identified  as  a  primary 
cause  of  crashes  involving  heavy  trucks,  the  trucking  industry 
believes  that  highway  safety  can  be  improved  if  reasonable, 
flexible,  science-based  hours  of  service  regulations  are  imple- 
mented. Under  the  current  rules,  workers  can  drive  10  hours, 
followed  by  an  8-hour  off-duty  rest  break,  and  cannot  drive 
after  having  been  on  duty  for  70  hours  in  an  8-day  period.  These 
rules,  which  apply  across  all  industry  segments,  generally  are 
considered  to  be  less  than  ideal  since  they  are  inflexible  and 
promote  18-hour  work-rest  schedules  that  are  not  aligned  with 
a  person's  natural  body  clock  and  cause  a  shift  in  sleep  patterns. 
Truckers  believe  that  the  current  system  can  lead  to  fatigue 
since  drivers'  sleep  patterns  are  constantly  shifting. 

The  trucking  industry  believes  that  new  regulations  should 
provide  additional  off-duty  time  for  drivers  each  day  and  pro- 
mote 24-hour  work-rest  schedules.  To  achieve  that  objective, 
the  industry  is  promoting  a  maximum  of  14  hours  of  on-duty 
time  followed  by  a  minimum  of  10  consecutive  hours  of  off- 
duty  time.  Under  this  system,  a  driver  would  be  more  likely  to 
perform  a  driving  shift  at  the  same  time  each  day  and  rest  or 
sleep  at  the  same  time  each  day,  leading  to  more  alert  drivers 
overall. 

Advocacy  groups  critical  of  the  trucking  industry  also  are 
advocating  changes  in  the  cunent  rules  and  are  looking  for 
OMCS  to  reduce  the  number  of  hours  drivers  may  drive  signif- 
icantly. These  groups  also  are  pressuring  OMCS  to  force  truck 
fleets  to  install  onboard  computers  (black  boxes)  on  their  trucks 
to  ensure  compliance  with  current  and  future  hours-of-service 
rules.  While  many  larger  trucking  companies  already  have 
devices  that  perform  this  function,  the  vast  majority  of  compa- 
nies in  the  industry  operate  fewer  than  20  trucks  and  do  not 
have  the  financial  resources  to  implement  this  technology. 
According  to  the  industry,  the  installation  of  black  boxes,  cou- 
pled with  reduced  work  hours,  would  place  a  significant  burden 
on  both  motor  can  iers  and  the  economy. 

INTERNATIONAL  TRENDS 


The  North  American  Free  Trade  Agreement  (NAFTA)  is  a 
rules-based  covenant  among  the  United  States,  Canada,  and 
Mexico  that  went  into  effect  on  January  1,  1994.  In  December 
1995,  NAFTA  was  supposed  to  allow  free  entrance  and  exit  of 
both  U.S.  and  Mexican  trucks  across  the  border  Such  trucks 
could  deliver  goods  to  border  states  in  both  countries.  The  U.S. 
government  has  delayed  the  process  of  border  opening,  citing 
safety  concerns.  The  rescheduled  date  for  border  opening  was 


•lanuary  2000,  but  the  current  administration  has  announced 
that  the  border  situation  will  not  change  for  now.  That  border 
opening  would  have  allowed  Mexican  and  U.S.  trucks  to  go  to 
any  state  in  either  country,  as  opposed  to  just  the  bordering 
states.  Currently,  trade  is  transacted  through  "commercial 
zones"  at  the  border,  where  trailers  are  transferred  from  Mexi- 
can to  American  truckers  and  vice  versa  (depending  on  the  ori- 
gin of  freight).  This  process  usually  takes  up  to  three  truck 
movements. 

Between  1994  and  1998,  truck-transported  trade  with  Mex- 
ico expanded  70.5  percent  ba.sed  on  the  value  of  shipments. 
Canadian  truck  trade  advanced  only  32.7  percent  during  that 
period.  Despite  the  delays  in  NAFTA  rules  implementation, 
trucks  still  manage  to  haul  most  of  the  goods  that  cross  the 
southern  border,  having  carried  83  percent  of  Mexico-United 
States  surface  trade  in  1998.  Trucks  also  transport  the  majority 
of  trade  w  ith  Canada,  with  a  74  percent  share.  By  far,  Texas  and 
California  have  the  largest  proportion  of  the  trade  with  Mexico; 
combined,  they  accounted  for  56.2  percent  of  the  total  truck 
trade  in  1998.  Trade  with  Canada  is  more  diversified  across 
U.S.  states,  with  Michigan.  Ohio,  and  New  York  capturing  the 
largest  single-state  shares  of  truck  commerce  with  that  country. 

OUTLOOK 


On  the  cusp  of  a  positive  overall  economic  outlook,  freight 
transportation  as  a  whole  is  expected  to  grow  nearly  28  percent 
in  terms  of  revenue  by  2(307.  Trucking  will  account  for  the  bulk 
of  this  growth  but  will  increase  slightly  more  slowly  at  26  per- 
cent. Tonnage  for  trucking  will  increase  1.3  billion  tons  during 
that  time  period,  55  percent  of  total  tonnage  growth  for  all 
modes  of  freight  transportation. 

The  near-temi  outlook  for  trucking  is  good.  As  the  manufac- 
turing sector  rebounds  and  consumers  continue  to  spend  record 
amounts  of  money,  trucking  activity  will  keep  attaining  histori- 
cal highs.  Profits,  while  still  very  low  compared  with  those  in 
the  prederegulation  period,  have  rebounded  over  the  last  couple 
of  years.  However,  recent  spikes  in  fuel  prices  could  put  a  short- 
term  strain  on  profits  for  the  entire  industry  despite  the  surge  in 
activity. 

In  1 997,  the  LTL  market  accounted  for  roughly  1 6  percent  of 
trucking  general  freight  revenue  but  only  3  percent  of  the  indus- 
try's tonnage  (see  Table  54-3).  The  LTL  market  is  expected  to 
flourish  over  the  next  decade,  growing  much  faster  than  both 
the  TL  and  private  sectors.  Specifically,  LTL  tonnage  and  rev- 


TABLE  54-3: 

General  Freight  Truci<  Shipments 

in  1997 

Tonnage  Share,  % 

Truckload 

45.3 

Less  than  truckload 

3.1 

Private 

51.6 

Source:  American  Trucking  Associations. 
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enue  are  each  forecast  to  increase  45  percent.  This  also  indi- 
cates, however,  that  average  revenue  per  ton  will  be  stagnant. 
This  segment  of  the  industry  has  benefited  from  three  major 
closings  in  the  LTL  market.  For  the  year  2()()().  tins  has  created 
a  tighter  capacity  environment,  which  should  help  rates,  at  least 
in  the  short  run. 

The  truckload  segment  accounts  for  about  45  percent  of  the 
general  freight  trucking  market  in  terms  of  tonnage.  That  mar- 
ket share  is  anticipated  to  increase  moderately,  primarily  at  the 
expense  of  private  carriers.  On  the  revenue  end  of  general 
freight  truck  shipments,  TL  carriers  are  expected  to  witness 
growth  of  35  percent  over  the  next  10  years,  slower  than  the  45 
percent  expected  for  LTL  carriers.  Nevertheless.  TL  carriers 
will  not  lose  market  share  to  LTL  carriers,  as  both  will  gain 
shares  while  private  carriers  will  lose  it.  The  challenge  to  TL 
carriers  will  consist  of  attracting  new  drivers,  which  has  been  a 
constraint  on  growth  over  the  last  several  years,  if  they  can 
somehow  increase  the  number  of  drivers  at  a  faster  pace  than  is 
expected,  TL  activity  will  grow  significantly  faster  than  has 
been  forecast. 

Bob  Costello,  American  Trucking  Associations,  (703)  838- 
1799,  October  1999. 
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42:  Retailing 


■  GLOSSARY 

Less-than-truckload  (LTL)  Freight:  Refers  to  a  quantity  of  freight 
less  than  that  required  for  the  application  of  a  truckload  late;  usu- 
ally less  than  10,000  pounds  and  generally  involves  the  use  of  ter- 
minal facilities  to  break  and  sort  shipments. 

Truckload  (TL):  Refers  to  the  quantity  of  freight  required  to  fill  a 
trailer  When  used  in  connection  with  freight  rates,  the  quantity  of 
freight  necessary  to  qualify  a  shipment  for  a  truckload  rate  typically 
exceeds  10,000  pounds. 

Private  motor  carrier:  A  company  whose  primary  business  activity  is 
not  transportation  and  whose  transportation  activities  are  con- 
ducted only  to  supplement  and  advance  its  primary  activities. 

For-hire  motor  carrier:  A  company  engiged  in  the  transportation  of 
the  goods  of  others  for  compensation;  can  be  both  TL  and  LTL. 
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1-9,  1-13,  1-1. ■S 
nietalvvorkmg  eqiupment,  1  7-9 
microelectronics,  16-8.  16-13 
overview.  C-2.  C-6.  C-7 
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electronics,  in-car.  37-5 
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Global  Automotive  Standards  Agreement,  37-8. 
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global  trends,  37-1  to  37-4 
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pricing.  37-4 
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37-8 
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technology.  37-5  to  37-6 
Tier  One-Tier  Three  suppliers,  37-1  to  37-3 
trade  agreements,  37- 1  1  to  37- 1 2 
trade  patterns,  37-9 
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37- 1  1 
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Avantel  (Mexico,  long-distance  earner).  30-2 
Avis.  50-6 
Avnet.  inc..  41-3 
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water  transportation,  52-4 
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consolidation.  1  5-9 
dumping,  15-9 

global  market  prospects,  15-11 

global  trends.  15-9 
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BHP  Copper  Corporation.  1-8.  1-9 
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global  market  prospects.  39-18  to  39-19 
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Blue  Shield,  43-13 
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automotive  parts,  37-2,  37-6  to  37-8.  37-10  to 
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chemicals  and  allied  products.  11-13 
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computer  equipment,  27-9,  27-14,  27-22 
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43-16 
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jewelry,  40- 1 
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Broderbund.  28-18 
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global  trends,  8-1  to  8-2 
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31-26 
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metalworking  equipment.  17-5 
motor  vehicles,  36-2 

paper  and  allied  products.  10-18 
petroleum  refining.  4-5 
production  machinery,  18-13 
railroads,  53-2 
travel/tourism.  50-5 
trucking.  54-6 
zinc.  14-16 

California  Air  Resources  Board  (CARB).  17-8. 
38-17 

(  ailing  party  pays  (CPP).  30-20 
Cambodia: 

automotive  parts.  37-8 

railniads.  53-7 
Cameras:  ' 

digital,  24-4.  24-7  to  24-8.  24-10 

Hislant.  24-7 

single-use,  24-1,  24-2,  24-6.  24-8  to  24-1  1 

traditional,  24-5  to  24-6 
Cameron  McKenna,  48-1  1 
Camerone  &  Barkley,  41-6 
(  Jineroon,  6- 1 3 

<  .inipobenedetto,  Ed,  20-9  to  20-10 
(  .inada: 

accounting  services  industry,  48-4 
advertising  industry,  48-8 
aerospace,  21-6,  21-13 
air  transportation,  51-7 
aluminum,  14-2,  14-4 
apparel/fabricated  textile  products,  33-10 
appliances,  household,  38-14,  38-15 
automotive  pails,  37-1,  37-2,  37-7,  37-10 
building  products  and  materials,  8-1 ,  8-5,  8-6, 

8-8  to  8-10,  8-12,  8-13 
chemicals  and  allied  products,  11-1,  11-2,  11-6, 

II-  7,  11-9,  11-10.  11-12,  11-16.  11-17 
coal  mining.  2-7 

computer  equipment.  27-1.  27-4.  27-7  to  27-9. 

27-13.  27-17 
construction.  6-11.6-13 
copper.  14-6.  14-7 

crude  petroleum  and  natural  gas.  3-4  to  3-6 

education  and  training.  49-8 

electrical  equipment.  19-3.  19-4.  19-6.  19-8 


electricity  production/sales.  5-8 
entertainment  and  electronic  media,  32-4 
environmental  technologies/services,  20-5. 

20-13.20-14 
footwear/leather,  34-2,  34-4,  34-7,  34-10,  34-12 
furniture,  household,  38-10 
general  components,  15-3  to  15-6,  15-8  to  15-11 
health/medical  services,  43-6,  43-8.  43-9.  43- 1 5 
household  consumer  durables.  38-4.  38-5 
industrial/analytical  instruments.  23-4,  23-6 
information  services,  26-4 
insurance  industry.  46-5 
lewelry,  40-3,  40-4 

lawn/garden  equipment.  38- 1 8,  38- 1 9 
lead.  14-8.  14-1  1 

legal  services  industry.  48-9.  48-1 1 
management  consulting  industry.  48- 1  3 
medical/dental  instruments/supplies.  44- 1  to 

44-3,  44- 1 2,  44- 1 4,  44- 1 6,  44- 1 8,  44- 1 9 
metals  and  industrial  minerals  mining,  1-5,  1-6, 

1-8,  1-9,  l-l  1.  M2.  1-14.  1-15 
metalworking  equipmeni,  17-4.  17-5.  17-7. 

17-  9."l7-l  I 
microelectronics.  16-4.  16-7.  16-8.  16-11. 

16-14.  16-15 
motor  vehicles.  36-3,  36-6.  36-7 
musical  instruments,  40-7.  40-8 
mutual  funds.  47-4 
overview.  C-3  to  C-4 

paper  and  allied  products,  10-2,  10-4  to  10-7. 

10-1  1  to  10-14.  10-17.  10-18 
photographic  equipment/supplies.  24-4 
printing/publishing,  25-1,  25-3  to  25-5,  25-9, 

^25- 12  to  25- 17,  25-20 
processed  food/beverages,  35-3,  35-5,  35-6, 

35-10,  35-14  to  35-16 
production  machinery,  18-8  to  18-11,  18-14  to 

18-  18,  18-20,  18-24 
professional  business  services,  48- 1 
railroads,  53-1,  53-3,  53-6,  53-7 
recreational  equipment,  39-3,  39-4,  39-9,  39-10, 

39-14,  39-15.  39-19.  39-22.  39-24.  39-25 
shipbuilding.  22-10 
software.  28-4.  28-12 

space  commerce.  29-1.  29-4.  29-10.  29-1  1. 

29-22.  29-28.  29-31 
steel,  13-5 

synthetic  rubber,  12-2,  12-3 
telecommunications  and  navigation  equipment, 

31-3,  31-4,  31-9,  31-10,  31-14,  31-16, 

31-17,  31-28,  31-31 
telecommunications  services,  30-7 
textiles,  9-4 
titanium,  14-11 

travel/tourism,  50-3  to  50-5.  50-8 

trucking,  54-6 

wood  products.  7-3  to  7-10 

zinc.  14-14,  14-16 
Canadian  Institute  of  Chartered  Accountants,  48-4 
Canadian  National  Railway.  53-1  to  53-2 
Canadian  Satellite  Communications  (CanCom). 
29- ""2 

Canal  Satellite  (France).  29-21 

CanCom  (Canadian  Satellite  Communications).  29-22 

Canon.  24-4 

Cantor  Fitzgerald,  20-1 1 

CAP  Ventures,  24-5 

Cape  Canaveral,  29-6 

Cape  Verde,  30- 1 3 

Capital  Data  Loanware  and  Bondware.  6- 1  1 
Captura  Software,  28-24 
CARB  {see  California  Air  Resources  Board) 
Carbon  black,  11-13 

Caribbean  Basin  Initiative  (CBl),  9-2,  9-4.  33-2  to 
33-4.  33-8.  33-10 


Caribbean  region: 

aerospace.  21-10.  21-13.  21-20 
air  transpt)rlation.  5  I  7 
construction,  6- 1  I 
production  machinery,  1 8-9 
space  commerce.  29-16.  29-21.  29-26 
Iclecommunications  and  navigation  equipment. 
31-8 

telecommunications  services,  30-14 

travel/tourism,  50-4,  .50-7,  50-9 
Carnival  cruise  lines,  52-9 
Carpets,  9-6  to  9-7 
Carpoint  (Microsoft),  36-4 
Carrefour,  42-4 
Carty,  Don,  51-7 

CASA  (see  Construcciones  Aeronauticas  SA) 
Ca.se  Corporation,  18-8,  18-9,  18-11 
CAST  (Chinese  Academy  of  Space  Technology), 
29-1  1 

Calerpillar,  Inc.,  18-8,  18-9,  41-7 

CBl  (.set' Caribbean  Basin  Initiative) 

CBO  (Congressional  Budget  Office),  44-4 

CBS.  31-14.  31-15.  32-9  ^ 

CCF  (Capital  Construction  Fund).  22-2 

CD  Now.  41-4,  41-5,  48-7 

CD  Radio.  29-16.  29-26 

CDC  (Centers      Disease  Control  and  Prevenlion), 
39-5 

CDMA  (see  Code  Division  Multiple  Access) 
CDRH  (FDA  Center  for  Devices  and  Radiological 

Health),  44-6 
CD-ROMs,  28-6,  28-18 
CDs  (see  Compact  discs) 
Cedar  Systems.  27- 1  I 
Celestri  (Motorola).  29-25 

Cellular  Telecommunications  Industry  Association 

(CTIA).  30-16 
Cement,  8-9  to  8-1  1 

CEN  (European  Committee  for  Standardization), 
17-10 

Cendant/Havas  Software,  28-20 

Census  of  Manufaeturers.  17-10,  27-5,  34-6 

Census  of  Wholesale  Trade,  4 1  -5 

Centers  for  Disease  Contml  and  Prevention  (CDC), 

39-5 
Central  America: 

air  transportation,  5 1  -7 

environmental  technologies/services,  20-14 

lead.  14-8 

medical/dental  instruments/supplies,  44-10. 
44-1  I 

metals  and  industrial  minerals  mining,  1-13 
printing/publishing,  25-17 
space  commerce,  29-16 

telecommunications  and  navigation  equipment, 

3 1  -8,  3 1  -26 
telecommunications  services,  30-14,  30-22 
travel/tourism,  50-4,  50-9 
trucking,  54-4 
Central  and  South  West  (power  producer), 

5-4 

Central  Europe: 

computer  equipment,  27-9 

environmental  technologies/services,  20-17 

insurance  industry,  46-5,  46-7 

medical/dental  instruments/supplies.  44-3 

microelectronics,  16-14 

overview.  C- 1 2.  C- 1 3 

production  machinery.  18-25 

railroads,  53-7 

synthetic  rubber.  12-3.  12-5 

telecommunications  and  navigation  equipment. 
3 1  -6.  3 1  - 1 1 

telecommunications  services.  30-14.  30-24 
Central  Intelligence  Agency.  29-29 
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Ccnlral  Trydiny  Systems,  29-28 

CVnIrc  N;itK)nal  d'Etudes  Spatiules  (CNES)  (FicikIi 

space  agency).  29-5,  29-28 
Cenliiiy  Husltiess  Services,  4X-2 
Century  Communications,  .^1-14 
Century  (furniture),  .^8-7 
CERCLA  (.See  Compreliensive  Environmental 

Kesponse  Compensation  and  Liability 

Act) 

Cerent  Corporation,  27-3 
Cerro  Copper  Products, 
Cessna,  2 1  -4 

CFTC  (sec  Commodity  Futures  Trading  Commis- 
sion ) 

Channel  Islands,  48-4 

Channel  Master,  29-1,5 

Charter  Communicalions,  .31-14,  .31-17 

Charier  Power  Systems,  Incorporated,  14-8 

Chavez,  Hugo,  C-9,  1 8-6 

Chemdex,  41-5,  41-6 

Chemical  Manufacturers  Association  (CMA),  1  1-1 
Chemical  Market  Associates,  Inc.  (CMAI),  I  1-2 
Chemicals  and  allied  products,  11-1  to  11-19 

Asian  tinaneial  crisis,  11-1,  11-2,  1  1  -4  to  11-6, 
11-8,  ll-IO,  1  1-12,  1  1-17  lo  1  M9 

biotechnology,  11-10 

E-cominerce,  11-17 

industrial  inorganic  chemicals.  1  1-2  to  1  1-5 
alkalies  and  chlorine,  1  1-3  lo  1  1-4 
aluminum  compounds,  1  1-5 
caustic  soda,  1  1  -3  lo  1  1  -4 
detniition.  1  1-2 
global  trends,  1  1-2 
industrial  gases,  1  1  -4  lo  11-5 
non-cryogenic  an  separation  technology, 

11-4  lo  1 1-5 
outlook,  U  S,,  1  1-2 

pigments  ,ini.l  other  inorganic  chemicals, 

^11-5 

potassium  chemicals,  1  1-5 
soda  ash,  1  1  -4 
sodium  chemicals.  1  1  -5 
tilaiiium  dioxide,  11-5 
trends  and  forecasts,  I  1-3 
industrial  organic  chemicals,  1  1-5  to  1  1-7 
detinilion,  1  1  -5 

dyes  and  organic  |iignients,  1  1-7 

global  trends,  1  1-5  to  I  1-6 

outlook,  U.S.,  I  1-6 

pesticides.  I  1-9  to  II -id 

petrochemicals,  1  1  -6 

trends  and  forecasts.  I  I  -6 
industry  delniition.  11-1 
miscellaneous  chemical  products,  1  1-10  to 
1  1-13 

adhesives  and  sealants,  I  1-10  lo  11-12 

carbon  black,  11-13 

definition,  I  I -10 

explosives,  11-12 

outlook,  U.S.,  11-10 

printing  inks,  1 1-12  to  11-13 
overview,  11-1  to  11-2 
trade  patterns,  I  1-3 
Chevron,  2-7 
Chicago,  5-9 

Chicago  and  North  Western  railroad,  53-1 
Chicago  Board  of  Options  Exchange,  47-8 
Chicago  Board  of  Trade  (CBOT),  47-7,  47-8 
Chicago  Mercantile  Exchange  (CME),  47-7,  47-8 
Children  Health  Insurance  Program  (CHIP),  43-1  1 
Chile: 

automotive  parts,  37-10 
construction,  6- 1 3 
copper,  14-5,  14-6.  14-7 


electricity  production/sales,  5-2 
environmental  technologies/services,  20-13. 
20-16 

health/medical  services.  43-6  to  43-9 
insurance  industry.  46-4,  46-7 
inedical/denlal  instruments/supplies,  44-9  to 
44-1  1 

metals  and  industrial  minerals  mining,  1-8,  1-9, 

1-14 
overview,  C-9 

paper  and  allied  products,  10-6.  10-8.  10-13 
processed  food/beverages.  35-3,  35-7 
production  machinery,  18-18 
recreational  equipment,  39-14,  39-16 
.software,  28-7 

telecommunications  and  navigation  equipment, 
31-7,  31-8,  31-26 

telecommunications  services.  30-13.  30-23 
China  Broadcasting  Film  Television  Co.  Ltd.,  29-22 
China  (People's  Republic  of): 

advertising  industrv.  48-7 

aerospace^  2 1  -4.  2 1- 1  1 .  2 1  - 1 4.  2 1  - 1 6,  2 1  - 1 7 

aluminum,  14-1 

apparel/fabricated  lexlile  products,  33-3,  33-4 
appliances,  household.  38-1  1,  38-14,  38-15 
automotive  parts,  37-8.  37-10.  37-1  1 
building  products  and  materials.  8-1,  8-3,  8-5. 
8-10.  8-12 

chemicals  and  allied  products,  11-2.  1  1-6.  1  1-7. 

1  1-9,  1  1-13,  1  l-l6to  1  1-19 
coal  mining.  2-1.  2-4,  2-6,  2-7 
computer  equipment,  27-1,  27-^5,  27-9,  27-13, 

27-14,  27-22 
construction,  6- 1  1  to  6- 1 3 
copper,  14-4,  14-7 
education  and  training,  49-4 
electrical  equipment.  19-1.  19-4,  19-8 
environmental  technologies/services,  20-7  to 

20-8.  20-10.  20- L5,  20-16 
footwear/leather,  34-1.  34-4.  34-6.  34-7.  34-9  to 

34-  1  2 

liiiniliire.  household.  38-10 

general  components,  15-3,  15-4,  15-6,  15-7, 

15-  9,  15-10 

heallh/medical  services.  43-6  lo  43-7.  43-9, 

43-  15 

household  consumer  durables,  38-4.  38-5 
industrial/analytical  instruments.  23-6 
insurance  industry,  46-5,  46-7 
Internet  technologies,  28-30 
jewelry,  40-4 

lawn/garden  equipment,  38-16.  38-18 

lead.  I4-7.  14-8.  14-11 

management  consulting  industry.  48-13 

medical/dental  instruments/supplies,  44-2.  44-9. 

44-  12.  44-18,  44-20 

nielals  and  mduslrial  minerals  mining,  1-5,  1-7, 

l-l2tol-14 
melalworking  equipment,  17-2tii  17-4,  17-7, 

17-  9.^17-1  1 

microelectronics,  16-4.  16-5.  16-7.  16-8,  16-13. 

16-  15.  16-17 
motor  vehicles.  36-6.  36-7 
musical  instruments.  40-6  to  40-8 
overview,  C- 1 2 

paper  and  allied  products.  10-5.  10-7.  10-11  to 

10-14.  10-17 
photographic  equipment/supplies.  24-2.  24-4, 

24-9,  24-10 
printing/publishing,  25-5,  25-17 
processed  food/beverages.  35-3.  35-10.  35-12. 

35-  14 

production  machinery.  18-11,  18-18,  18-20, 

18-  21,  18-25 


railroads.  53-3.  53-7 

recreational  equipment,  39-3,  39-4,  39-10, 

39-14,  39-15,  39-17,  39-18 
retailing,  42-5 
shipbuilding,  22- 1 

software,  28-4,  28-6,  28-7,  28-17,  28-18 
space  commerce,  29-1,  29-5  to  29-6.  29-10. 

29-  1 1.  29-14.  29-22,  29-28,  29-29 
steel.  13-2 

synthetic  rubber,  1 2-2,  1 2-5 
telecommunications  and  navigation  equipment, 

31-4,  31-6,  31-11,  31-14.  31-16  to 

31-18.31-24.31-25,31-32 
telecommunications  services,  30-2.  30-4,  30-7, 

30-  1  I  10  .30-13,  30-23 
textiles,  9-4 
travel/tourism,  50-4 

water  transportation,  52-5 

wood  products.  7-4,  7-6 

zinc,  14-14,  14-16 

Sec  also  Hong  Kong 
China  Telecom,  30-23 
China  Unicom,  30-23 

China-China-Foreign  (CCF)  joint  ventures,  30-13 
Chinese  Academy  of  Space  Technology  (CAST), 
29-11 

Chinese  Ecc)nomic  Area  (CEA); 

chemicals  and  allied  products,  11-17 
medical/dental  instruments/supplies,  44-16 
CHIP  (Children  Health  insurance  Program),  43-1 1 
CH2M  Hill  International  (engineering),  20-8 
ChronicU'  of  Higher  Ediiealion,  49-4 
Chrvsler  Corporation,  28-29,  36-1  to  36-3,  50-6, 
5 1  -6 

CIGNA.  43-7  to  43-8 

Cigna  Coip..  46-6 

CilCorp.  (power  producer).  5-4 

CIM  (Computer-integrated  manufacturing  ),  9-6 

CIMA  (Construction  Industry  Manufacturers' Asso- 
ciation), 18-2 

Cincinnati/Northern  Kentucky  International  Auport, 
5 1-4,51  -6 

Circle  K  (convenience  store  chain),  4-7 

Circuit  boards,  printed  (see  Printed  circuit  boards) 

Circuit  City,  38-12 

Cisco  Systems,  D-l,  D-2,  27-3,  27-18,  27-19,  27-21 

to  27-23,  28-25,  31-10 
CITCEM  (Commercial  and  Industrial  Transformer 

Cost  Evaluation  Model)  Software,  19-4 
CITEL  (Organization  of  American  States' 

Inter-American  Telecommunications 

Commission ).  3 1  -5 
Citgo,  4-5.  4-6 
Citrix  Systems,  28-1  I 
City  Management  Corporation.  20-5 
CLAAS  OHG  (Germany,  farm  machinery).  18-8, 

18-9 

Clarkson 's  Sliippinfi  Review  and  Outlook.  22-9  ^ 

Clarkson's  Tanker  Register.  52-2 

Clean  Air  Act  (CAA).  18-10,  20-1,  37-5,  52-5,  52-8 

aerospace,  21-4  1 

Amendments  of  1990,  36-4  to  36-5 

chemicals  and  allied  products,  11-5 

coal  mining.  2-4,  2-5  J 

lawn/garden  equipment,  38-17 

metals  and  industrial  minerals  mining,  1-2 

petroleum  refining,  4-4 

railroads,  53-3 

trucking,  54-5  1 
Clean  Wate7  Act,  I  -2,  1 8- 1 1 ,  20-6,  20- 1 1 
CLECs  (see  Competitive  local  exchange  carriers) 
Clemens,  Roger,  48-4 
Cleveland  Clinic  Foundation,  43-9 
Cleveland  Hopkins  International  Airport,  51-4,  51-6 
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CI.IA  (.sec  Cruise  l.iiU's  Inter jkiIioiwiI  AsMiLialioii) 
C'lillord  ChaiiL-c  Ro.ucis  &  WclK.  4S- 1  I 
C'liniec.  27-1  1 
fliiilon.  Bill,  4.M() 

Ciiiilon  ailminisUalion.  \}-2.  I  V3,  31-32.33-4. 
37-.^.  43-2.  43-14.  4')-.'S 

cotnpiiler  cc|iiipnicnt,  27 

electricity  production/sales,  fi-2,  fi-?< 

inrorinatioii  services.  26-5  to  26-6 

proiliietidii  nuichinery,  18-12 

shiphiiildiiig,  22-10 
CMA  (Chemical  Manulacturers  Association),  I  l-l 
CMAI  (Chemical  Market  Associates,  Inc.).  I  1-2 
CME  (sec  Chicago  Mercantile  Hxchange) 
CMS  Generation,  5-7 

CNES  (.see  Centre  National  d'Htiides  Spatialcs) 
CNET  Shopper  (Weh  site),  0-2 
CNF  Transportation.  34-2 

CN.S/ATM  (Global  Air  Navigation  Plans  lor  Com- 
munications. Navigation,  and  Surveil- 
lance/Air  Tralfic  Management. 
Caiihhean  region).  21-10 
Coal  mmmg,  2-1  lo  2-iS 

air  (.|iiality  standards.  2-1,  2-2,  2-4,  2-5 
coke,  2-2 

consolidation,  2-6  to  2-7 
consumption,  2-2,  2-3 
demand,  2-1  to  2-4,  2-S 
deregulation  ot  electric  utility  industry.  2-7 
electricity  generation,  use  m.  2-1  to  2-5.  2-7  to 
2-K^ 

employment.  2-5.  2-6.  2-S 
environmental  issues.  2-4.  2-5 
exports.  2-3.  2-6 
forecasts.  2-5 

generating  capacity.  2-4.  2-S 

global  trends.  2-1  to  2-2.  2-5 

hard  vs.  soft  coal.  2-4 

industrial  markets.  2-3  to  2-4 

industry  definition.  2- 1 

Kyoto  Protocol,  2- 1 

legislation.  2-1.2-2.  2-4.  2-5.  2-7 

longwall  mining.  2-5 

low-sulfur  vs.  high-sulfur.  2-4.  2-5 

outlook.  2-3  to  2-S 

prices.  2-3.  2-4.  2-6 

production.  2-2 

productivity.  2-3  to  2-6 

regulation.  2-2.  2-4 

trade.  2-3 

trade  patterns.  2-7 

transportation.  2-6 

utilities.  2-7  to  2-S 
Coalition  of  Northeastern  Governors  (CONEG). 

14-16 
Coastal  Corp..  4-3 
Coca-Cola.  41-S 

Code  Division  Multiple  Access  (CDMA).  30-23. 

31-20.  31-22.  31-25.  31-26.  3I-2S 
Codelco  (Chile).  14-6 
Coffee.  Sugar,  and  Cocoa  Exchange.  47-7 
Coleman  Research  Corporation.  2 1- IS.  29-6 
Colmar.  Inc..  27-12 
Colombia: 

automotive  parts.  37- 10 

building  products  and  materials.  S-IO 

coal  mining.  2-7 

construction.  6- 1  2 

environmental  technologies/services.  20-14 
'      health/medical  .services.  43-7.  43-8 

industrial/analytical  instruments.  23-6.  23-7 
insurance  industry,  46-4.  46-7 
medical/dental  instruinents/supplies.  44-3. 
44-10.44-20 


overview.  C-8 

processed  loods/beverages.  35-3 
space  commerce.  29-21 

telecommunications  and  navigation  equipment, 
31-S 

telecommunications  services,  30-13 
travel/tourism.  50-4 
Colorado: 

electricity  pidductum/salcs.  5-4 
lead.  14-S 

metals  and  industrial  minerals  mining,  I -10, 
l-l  I 

Columbia  Coniiiiuiiications  Corporation,  29-2, 

29-18.  29-19 
Columbia/HCA.  43-1  1 
Com2l.  31-17 

Comair  (regional  airline).  51-4.  51-5 
Comcast.  31-14.  31-16,  31-17 

COMESA  (Common  Market  for  Eastern  and  South- 
ern Africa).  C-1  I 
COMEX  (Commodities  Exchange).  14-5 
Cominco  Ltd..  1-11.  14-14.  14-1^5 
Commercial  and  Industrial  Transformer  Cost  Evalu- 
ation Model  (CITCEM)  Software.  19-4 
Commercial  banking.  45-1  to  45-3.  45-6 

asset  quality.  45-2  to  45-3 

consolidation.  45-3 

"cyberbanks."  45-3 

deposits.  45-2 

domestic  operations.  45- 1 .  45-2 
interesi/noninterest  income.  45-1  to  45-2 
international  operations,  45-1  to  45-3 
Internet,  use  of.  45-3 
loans.  45-2 

mortgage  lending.  45-2 

protltability.  45- 1 

return  on  assets.  45- 1 

trading  income.  45- 1 

year  2000  (Y2K).  45-3 
Commercial  Space  Act  of  1 998.  21-19.  29-S.  29-3  1 
Committee  to  Save  Domestic  Oil.  18-6 
Commodities  Exchange  (C(JMEX).  14-5 
Commodity  lutures,  47-6  tu  47-9 

alliances.  47-7 

Asian  financial  crisis.  47-8 

competition.  47-7 

domestic  contracts.  47-8 

domestic  trends.  47-8 

electronic  trading.  47-7.  47-8  to  47-9 

forward  contracts  vs.  lutures  contracts.  47-6 

global  trends.  47-6 

industry  definition.  47-6 

international  contracts,  top  10,  47-8 

international  exchanges,  lop  10.  47-8 

new  products.  47-8 

options  contracts.  47-9 

options  on.  47-6 

projections.  47-8  to  47-9 

regulation.  47-7,  47-8  to  47-9 

trends/forecasts,  47-9 

volume,  47-6 

year  2000  (Y2K)  problem,  47-9 
Commodity  Eutures  Trading  Commission  (CFTC), 
47-7,  47-8 

Common  Market  for  Eastern  and  Southern  Africa 

(COMESA),  C-1  1 
Commonwealth  of  Independent  States  (CIS): 

medical/dental  instruments/supplies,  44-19 

overview,  C- 1 2  to  C- 1 4 

synthetic  rubber,  12-5 

See  also  Soviet  Union 
Commonwealth  Scientific  and  Industrial  Research 

Organization  (CSIRO)  (Australia).  29-28 
Canimiiiiicalion.s  Outlook.  26-4 


Compact  discs  (CDs),  32-4,  32-5 

Compaii  Computer  Corporation,  D-4,  27-6,  27  15. 
27-17.  27-19.  28-10 

(  'onipcliiii;  for  Ciisloiiiers:  How  \\'hiil<-s<ilci  'l)i\ 
irihulors  Can  Med  llic  ( 'oiiiin-iiiivc 
Challenge.  41-4 

Competilive  local  exchange  carriers  (CLECs).  30-4 
to  30-5.  30-7 

Competitor  Ciimnuinicalions.  Inc..  48-4 

Comprehensive  l-jivironmental  Response  Compen- 
sation and  Liability  Act  (CERCLA),  1-2. 
14- IS.  20-4.  20-5.  20-14 

Computer  Associates.  2S-8,  28-9,  28-21 

Computer  equipment: 

Asian  financial  crisis.  27-3 
build-to-order  (BTO)  sales.  27-6 
competition.  27-2 

contract  manufacturing.  27-1  to  27-2 
demand.  27-3  to  27-4 
distribution.  27-5  to  27-6 
diversification.  27-3 
E-commerce,  27-8 
employment,  27-6 
export  controls.  27-9 
exports.  27-4.  27-5 
Extranet,  27-2.  27-22 

Federal  Cimiputing,  Information,  and  Commu- 
nications (CIC)  programs,  27-6 

foreign  direct  investment  in  U.S. -based  compa- 
nies. 27-1 

foreign  investment.  27- 1 

global  market  prospects.  27-8  to  27-10 

global  trends.  27-1  to  27-3 

growth  projections.  27-7  to  27-8 

high-pei"formance  computers.  27- 1 4  to  27- 1 8 

Human  Centered  Systems  (HuCS).  27-6 

imports,  27-4  to  27-5 

industry  definition.  27- 1 

infiirmation  technologies,  convergence  of.  27-2 
Information  Technology  Agreement  (IT.'X).  27-9. 

27-10.  27-13 
Internet,  27-2  to  27-4,  27-6  to  27- 1  3.  27-2 1 . 

27-23 
Internet  sales.  27-6 

Internet  service  providers  (ISPs).  27-3.  27-10 
Intranet.  27-2.  27-7.  27-S.  27-22 
Large  Scale  Networking  (LSN).  27-6 
legislation.  27-6  to  27-7.  27-9 
Local  Area  Network  (LAN)  classification  dis- 
pute. 27-9  to  27-10 
mainframe  computeis.  27-16 
manufacturing.  27-5  to  27-6 
mergers/acquisitions.  27-3 
networking  equipment.  27-18  to  27-23 

market^s.  27-22  to  27-23 

next-generation  networks.  27-21 

prices.  27-21  to  27-22 

remote  access.  27-21 

switched  LANs.  27-20 

wireless  LANs.  27-20  to  27-21 

year  2000  ( Y2K )  problem.  27-22 
Next  Generation  Internet  (NGi).  27-6 
outsourcing.  27-2 
peripherals  and  parts.  27-4 
personal  computers.  27-10  to  27-14 

in  educational  institutions.  27-12 

global  market.  27-13  to  27-14 

in  g(wernment.  27- 1  2 

in  homes.  27-12 

Internet  sales.  27-6 

market  size/growth.  27-10  to  27-1 1 

networking.  27-18  to  27-23 

prices.  27-2.  27-7.  27-10  to  27-12 

product  cycles.  27- 1  to  27-2.  27- 1 1 
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Computer  cquipiiicnl  |cont.|; 
projections,  27- 1 2 
technology,  27- 1  I 

thin  client  computing,  27-7.  27-10  to  27- 1  1 
production,  27-6 
production  agreements,  27-3 
research  and  development  (R&D),  27-6  to  27-7, 
27-15 

servers,  27- 16  to  27- 17 
shipments,  27-4 
storage,  27-7 

supercomputers,  27-2,  27-14  to  27-16 

tariffs,  27-9  to  27-11 

technology  agreements.  27-3 

thin  client  computing,  27-7,  27-10  to  27-1 1 

trade  agreements,  27-9 

trade  patterns.  27-4  to  27-5 

Web  browsers,  27-2 

workstations,  27-10.  27-17  to  27- IS 

year  2000  (Y2K)  problem,  27-2  to  27-4,  27-7, 

27-  1 1,  27-13.  27-22 
Coiiipiiler  Industry  Almanac.  27-8,  27-10 
Computer  Motions,  Inc.,  44-13 
Computer  software  (.sec  Software) 
Coinputer  telephony  integration  (CTl ),  3 1  - 1 2 
Computer-aided  design/manufacluring/engineering 

(CAD/CAM/CAE),  28-2,  28-14  to  28-18 
architectural,  engineering,  and  construction. 

28-  15  to  28-16 
competition.  28- 1  8 

electronic  design  automation  (EDA),  28-15. 
28-16 

export  market  size,  28-18 

geographic  information  systems/mapping,  28-16 

global  market  prospects,  28- 1 7  to  28- 1 8 

growth  factors,  28-14  to  28-15 

growth  projections.  28- 1 6  to  28- 1 7 

market  leaders,  28-16 

mechanical,  28-15,  28-16 

pro.spects,  2000,  28-18 

3-D  CAD.  28-15.  28-16 
Computer-integrated  manufacturing  (CIM),  9-6 
Computers,  mainframe,  27-16 
Conipuware.  28-2 1 
COMSAT,  29-2.  29-18,  29-19.  29-22 
ComStream  (Canada).  29-1 1,  24-14 
Comtel  (UK),  31-16 
Concentric,  28-22 

CONEG  (Coalition  of  Northeastern  Governors), 
14-16 

Conference  Board,  39-2 

Conference  Board's  Consumer  Confidence  Survey, 
42-1 

Congressional  Budget  Office  (CBO).  44-4 
Connecticut.  15-4.  15-9 

electricity  production/sales.  5-2.  5-6 

metalworking  equipment.  17-5 
Conoco,  22-7 
Conrail,  2-6,  53-1 
CONSOL  Inc.,  2-7 
Consolidated  Edison  (New  York),  5-4 
Consolidated  Electric  Power  of  Asia.  5-7 
Consolidated  Freightways  Corp..  54-2 
Consolidation  in  Wholesale  Distribution:  Under- 
standing Industry  Change,  4 1  -3 
Constellation  Communications.  29-23,  29-27 
Construcciones  Aeronauticas  SA  (CASA)  (Spain), 

21-2,  29-5 
Construction,  6-1  to  6-14 

airports,  6-12 

Asian  economic  crisis,  6- 11  to  6- 1 4 
bridge.s.  6- 1 0 

commercial  buildings.  6-7  to  6-8 
costs.  6-4 


demographics,  6-3 

educational  buildings.  6-10  to  6-1 1 

electric  utilities,  private,  6-8 

employment,  6- 1 ,  6-3 

expenditures.  6-4 

forecasts.  6-3 

global  trends,  6- 1  to  6-2 

highways,  6-9,  6-10 

homes.  6-5  to  6-6 

hospitals.  6-8 

hotels,  6-7  to  6-8 

housing  starts,  6-3,  6-5 

industrial,  6-7 

industry  definition,  6-1 

institutional  buildings,  6-8 

international.  6-1  1  to  6-14 

linancing.  6-  II  to  6- 1 2 

markets.  6- 1 2 

outlook,  long-term,  6-13  to  6-14 

regional  markets,  6- 1 2  to  6- 1 3 
labor  shortages,  6-3 
legislation.  6-8  to  6-10 
manufacturing  facilities,  6-7 
mass  transit,  6-9,  6-10 
multiunit  homes,  6-5  to  6-6 
office  buildings.  6-7 
outlook.  6- 1 

private  nonresidential.  6-6  to  6-8 
electric  utilities,  private,  6-8 
hospitals/institutional  building,  6-8 
hotels/other  commercial  buildings,  6-7  to 
6-8 

industrial,  6-7 

manufacturing  lacilities,  6-7 
office  buildings,  6-7 

private  residential,  6-3  to  6-6 

publicly  owned,  6-8  to  6-1  I 

educational  buildings,  6- 1 0  to  6- 1  1 
federal  construction  outlays,  6-9 
transportation  infrastructure,  6-10 
water/sewer  systems,  6-10 

rail  systems,  6- 1 2 

schools,  6-10  to  6-1  1 

sewer  systems,  6-10 

single-family  homes,  6-5 

transportation  infrastructure,  6-10 

trends/projections,  6-1 

value  of  construction  put  in  place,  6-2 

water  systems,  6-10 
Construction  Industry  Manufacturers'  .Association 

(CIMA).  18-2 
Construction  machinery.  18-1  to  18-3 

definition.  18-1 

E-commerce.  1 8-2 

global  market  prospects.  18-2  to  18-3 

global  trends,  18-1  to  18-2 

projections.  18-2  to  18-3 

rental  options.  18-1  to  18-2 

trade  patterns,  1 8-2 

trends/forecasts,  18-1 
Construction  software,  28-15  to  28-16 
Consultant  News.  48-12 

Consumer  Bill  of  Rights  and  Responsibilities.  43-2 
to  43-4 

Consumer  Confidence  Index,  38-2.  38-3,  38-18. 
40-5.  42-1 

Ct)nsumer  durables  (see  Household  consumer 
durables) 

Consumer  Electronics  Manufacturers  Association. 
31-12 

Consumer  Expenditures  Survey.  35-8 
Consumer  price  index  forecasts.  2000  and  2001. 
B-1 

Consumer  prices.  1989  to  1999.  B-2 


Consumers  Water  Company,  20-7,  20-15 
Continental  Airlines.  51-3  to  51-6 
Continental  Cablevision.  31-14 
Controls,  industrial,  19-8  to  19-9 

definition,  19-8 

global  market  trends,  19-8 

projections,  19-9 
Convention  on  Long-Range  Transboundary  Air  Pol- 
lution, 14-9 
Cooper  Automotive,  37-2 
Cooper  Industries  (automotive  parts).  37-2 
Coopers  &  Lybrand.  48-2.  48-12 
COP  III  [.we  Third  Conference  of  Parties) 
Copiers: 

analog.  24-4 

color.  24-4  to  24-5 

digital,  24-4  to  24-5 
Copper  industry,  1-8  to  1-9,  14-4  to  14-7 

in  construction  sector.  14-7 

consumption,  14-4 

global  market  prospects.  14-7 

global  trends.  14-4  to  14-5 

growth  projections,  14-7 

industry  definition.  14-4 

mergers.  14-6 

production,  14-5 

trade,  14-6  to  14-7 
Core  Software  Technology.  29-29 
Corel.  28-10 

Corning  (adhesives).  11-12 
Costa  Rica: 

automotive  parts.  37-10 

environmental  technologies/services.  20-14 

medical/dental  instruments/supplies.  44-10 

microelectronics.  16-1 

travel/tourism.  50-4 
Costco.  38-16.  42-4,  42-6 
Council  of  Economic  Advisers,  26-6 
Council  of  Registrars,  28-27 
Cox  Communications,  31-14,31-17,31-18 
CPA  WebTrust.  48-4 
CPAC,  24-2 
CPP,  calling  parly  pays 
Cray  Research,  27-15 
Croatia: 

construction.  6- 1 2 

overview,  C- 14 
Crossair  (Switzerland).  21-13 
CRSS  (power  producer).  5-8 

Cruise  Lines  International  Association  (CLIA),  50-6 

to  50-7 
CSC.  48- 1 2 

CSIRO  (Commonwealth  Scientific  and  Industrial 
Research  Organization.  Australia). 
29-28 

CSX  railroad,  53-1,  53-2 

CTC  (Chilean  telecommunications  operator),  30-13 
Cote  D'lvoire  Telecommunications,  30- 1 3 
CTI  (computer  telephony  integration),  31-12 
CTIA  (Cellular  Telecommunications  Industry  Asso- 
ciation), 30-16 

Cuba: 

computer  equipment.  27-9 

Internet  technologies,  28-28 
Current  Population  Survex,  49-4 
CVS.  42-2 

Cyanamid  (American  Home  Products)  (pesticides), 

1  l-IO 
"Cyberbanks,"  45-3 
CyberSettle.com.  48-10 
Cyberjaya  (Malaysia),  31-7 
Cyberstar  (Loral).  29-25.  29-26 
Cyprus.  49-8 

Cyprus  Amax  Minerals  Company,  1-9,  2-7,  14-6 
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C/cch  Rcpublii.': 

;iulonu)livc  parts,  .^7-6 
chciiiicals  and  allicil  products.  I  I  - 1 
computer  equipment,  27-9 
construction,  6- 1 

enviroiniiental  technologies/services,  20- 1 4, 
21)- 1 7 

nicdical/dental  instrumeiits/sup|ilics,  44-.^ 
overview,  C- 1 

processed  Ibods/beverages, 
production  machinery,  18-8 
synthetic  rubber,  1 2-2 

telecommunications  and  navigation  ec]uipmeut, 
telccomnuiiucalions  services,  .M)-I4,  .M)-2.'S 


D 

DACOM/Hyundai  (Korea),  29  I  2 
Daewoo  Ciroup  (autoniotive  parts),  37-2.  37-10 
Daewoo  Motor  Company.  21-12.  36- 1 
Daimler-Ben/  Aerospace  AG  (DASA),  21-2 
Daimler-Ben/.  (Germany).  28-29.  29-12.  3(i-l.  36-3. 
37-2 

DainilerChrysler.  36-1.  36-2.  36-.^.  3(i-fi.  37-2,  37-4, 
48-5 

Dainiler-Chiysler  Aerospace  (DASA),  21-12,  29-."^. 

29-  10.  29-1  1 
Dainippon  Ink     Chemical,  1  1-13 
Dallas.  42-6 

Dallas/Fort  Worth  International  Airport.  .5  1  -4 
DAMA  (Demand  Activated  Manutacturing  Archi- 
tecture). 9-2 
Dana  Corp..  37-2.  37-4.  37-."^.  37-8 
Daniel  Industries.  19-8 
Dannebrog  Rederi  AS,  22-4 
Daratech,  Inc.,  28-l.S 

DARPA  {see  Defense  Advanced  Research  Projects 
Agency ) 

DARS  (Digital  audio  radio  satellite).  29-16 
DASA  {see  Daimler-Chrysler  Aerospace) 
Dassault  Aviation  SA  (France).  21-2.  28-17.  28-18 
Data  General.  27-3 
Datamoniior.  27-18  ' 
Datamonitor  Europe.  31-16 
Datapro.  28-10.  28-1  1 

Dataquest,  Inc.,  27-2.  27-12  to  12-14.  27-18.  28-26. 

30-  17.  31-1 1.  31-19.  31-23.  31-26.  48-13 
DAX  (Germany).  47-2 

DBS  Digest.  32-6 
DBS  Industries.  29-15 

DBS  services  {see  Direct  brimdcast  satellite  ser- 
vices) 

DbX  Corporation.  29-2.'=i 

DD  (Doordarshan.  India).  29-22 

ODI  (wireless).  31-29 

De  la  Rua.  Fernando.  C-8 

Declaration  on  Aiitlienlicatioii  for  Electroitic  Com- 
merce. 26-5 

Declaration  on  Consumer  Protection  in  llie  Context 

oj  Electronic  Commerce.  26-5 
Declaration  on  Protection  of  Privacy  on  Global 

Networks.  26-5 
Deere  &  Co..  18-8.  18-9 
Defense  Advanced  Research  Projects  Agency 

(DARPA).  22-3,  22-4.  31-31 
Defense  Logistics  Agency.  1-8 
Defense  National  Stockpile  Center  (DNSCj: 
lead.  14-8 
zinc,  14-14 
Oelco  Electronics  Corp.,  37-5 
Dell  Computer.  D-1,  27-3.  27-4.  27-6.  28-10.  42-2 


Deloiltc  &  Touche,  28-13.  48-2 
Deloilte  Consulting.  48- 1 2 

Delphi  Automotive  Systems.  14-8.  37-2.  37  5.  37-6. 

37-8,  37-10 
Delphi  Delco,  29  26 
Delta  Air  Lines.  28-24,  5  1  -2.  5 1  -4.  5 1  -6 
Delta  Connection.  5  I  -5 
Delta  !•: xpress.  5 1  -4 
DeltaThree.  31-10 

Demand  Activated  Manutacturing  Architecture 
(DAMA).  9-2 

Denmark: 

general  components.  15-8 
health/medical  services,  43-6 
lead.  14-10 

medical/dental  instruments/supplies.  44-7 
overview.  C-5,  C-6 
paper  and  allied  products.  10-17 
space  commerce,  29- 1 5 

(elecommunications  and  navigation  equipment. 
31-18 

telecommunications  services,  30-2,  30-14 
Dental  equipment/supplies,  44- 15  to  44- 1  7 
Dentsu,  48-5 

Department  of  Telecommunications  (India).  30-23 

DePuy  (medical  equipment).  44-5 

Derecktor  Shipyards.  22-8 

Detroit  Metropolitan  International  Airport.  51-3 

Detroit  Wayne  County  Metropolitan  Airport.  51-4 

Deutsche  Borse.  47-7 

Deutsche  Telekom.  .^0-14.  30-15.  30-22.  31-5. 
31-16 

Deutz  AG  (farming  machinery).  18-9 
DFl  satellite  system  (Germany).  29-21 
DHL.  26-8 

Diamond  Cable  (UK).  31-16 

Diamond  Shamrock.  4-7 

The  Digest  of  Education  Statistics  IWN,  49- 1 

Digital  economy.  D- 1 

Digital  Equipment  Corp..  27-18 

Digital  Radio  Express.  31-15 

Digital  versatile  disk  (DVD).  32-1.  32-5,  32-6 

Digital  Video  Express  (DIVX).  32-6 

DirecPC  (Hughes).  29-25 

Direct  broadcast  satellite  (DBS)  services.  32-2.  32-6 
to  32-8 

Direct  marketing,  26-6 

Direct  Marketing  Association,  48-8 

Directive  on  Data  Protection  (European  Commis- 
sion), 28-27 

Direct-to-home  (DTH)  TV  service,  32-8 

DirectTV,  29-20.  29-21.  32-6.  32-8 

DirectTV  Japan.  29-2,  29-21,  29-22 

DISH  Network  (EchoStar),  29-20,  29-22.  32-8 

Disney.  28-27.  31-14.  38-9.  41-8 

Distribution  Research  &  Education  Foundation 
(DREF)  of  NAW.  41-3.  41-4 

DIVA  (interactive  television).  31-18 

DiviCom  Incorporated.  29-22 

DIVX  (Digital  Video  Express).  32-6 

DJIA  {see  Dow  Jones  Industrial  Average) 

DMA  (Nielsen  Designated  Market  Area),  32-9 

DMG  Technology  Group.  31-1 

Dnepr  rocket  (Russi;t/Ukraine).  29-5 

DNSC  (.Vf6-  Defense  National  Stockpile  Center) 

Document  management.  24-5 

DOD  {see  U.S.  Department  of  Defense) 

Dodge  Brothers.  36-2 

DOE  {see  U.S.  Department  of  Energy) 

Doe  Run,  14-8.  14-14 

Dollar  (car  rentals).  50-6 

Dollar  Thrifty  Automotive  Group,  50-6 

Dolls,  toys,  games,  children's  vehicles.  39- 1 0  to  39- 1 5 
definition,  39-10  to  39-1 1 


domestic  trends,  39-1  I  to  39-12 
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growth  projections.  I  1-14  to  11-16 
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.lapan) 

EITO  {see  European  lnlorin,aioii  Technology 
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trade  projections.  23-8 
Electricity  production  and  sales.  5-1  to  5-12 
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on-line  investing,  47-2.  47-8,  47-9 

paper  and  allied  products,  10-3  to  10-4 

photographic  equipment/supplies,  24-2 

potential  benefits,  D-2 

printing/publishing,  25-7.  25-1 1 

privacy  issues,  D-5 
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wholesaling,  41-4  to  41-6,  41-5  to  41-6 
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14-19 
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intellectual  property  protection,  32-2 
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coal  mining,  2-1,  2-2,  2-4,  2-5 
electrical  equipment.  19-3 
footwear/leather,  34-4 
general  components,  15-7  to  15-8 
lawn/garden  equipment,  38-16  to  38-17 
lead.  14-9 

metals  and  industrial  minerals  mining,  1-2 
metals  industries,  14-17  to  14-19 
metalworking  equipment,  17-3,  17-8 
motor  vehicles,  36-4  to  36-5 
nonferrous  metals,  14-17  to  14-19 
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INDEX-13 
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air  pollution  conlrol,  20-8  to  20-10 
growth  projections,  20-9  to  20- 10 
market  drivers.  20-9 
markets,  20-8  to  20-9 
regulatory  trends,  20-9 
stationary  source  technologies/services,  20-8 
to  20-10 

environmental  services,  20-12  to  20-13 
global  market  growth,  20- 1 3  to  20- 1 8 
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Orville  Redenbacher  (snack  foods),  35-12 

O.S/2  (IBM),  28-9 

OSHA  {.see  Occupational  Satety  ami  Health  Admin- 
istration) 
Osmonics,  20-7 

OTS  (Office  of  Technology  Assessment),  49-6 
Ottawa  Conference  (OECD),  26-5 
Outdoor  Power  Equipment  Institute  (OPEII.  38-16. 
38-17 

Outlook  2000.  economic  assumptions  of,  B-1  to  B-3 

Ovum  (UK).  31 -.30 

OzEmail  { Au.stralia).  28-30 

Ozone  Transport  Assessment  Region.  20-9 


P 

Pabst  Brewing  Company.  35-5 

Pace  (cable  television  ecjuipment ),  31-17 

Pacific  Digital  Cellular  (PDCl  standard  (Japan), 

31-24 
Pacific  Rim; 

building  producls  and  materials.  8-1 

copper.  14-4 

crude  petroleum  and  natural  gas.  3-5  to  3-6 

education  and  training.  49-9 

metals  and  industrial  minerals  miiung.  1-9 

printing/publishing.  25-1,  25-3,  25-4,  25-14 

production  machinery,  1 8-25 

railroads,  53-2 

telecommunications  and  navigation  equipment, 

31-13,31-23,31-24 
telecommunications  services,  30-23 
travel/tourism.  50- 1 
PacifiCorp.,  5-4 

Packaging  machinery,  IK- 12  to  18-15 
custom-built  machines,  18-13 
definition,  18-12 

demand,  major  driving  factors,  18-13 
domestic  trends,  18-13,  18-14 
E-commercc,  18-13 
employment,  18-13 
evolution  of  packages,  18- 13  to  18-14 
global  market  prospects,  18-14  to  18-15 
global  trends,  18-12  to  18-13 
growth  projections,  18-14 
Internet  applications.  18-13 
packaging  education,  18-14 
proprietary  lightweight  packaging,  18-14 
regulations,  18-12  to  18-13 
technological  advancements,  18-13 
trade  patterns,  18-15 
trends/forecasts,  18-14 
Pakistan: 

aerospace,  21-14,21-16 
computer  equipment,  27-9 
construction,  6-12 


tootwear/leather,  34-12 

insurance  industry,  46-5 

medical/dental  instruments/supplies.  44-19 

metals  and  industrial  minerals  mining,  1-13 

telecominunications  services,  30-2,  30-12 

Palestine,  .30-25,  31-27 

Palladium,  16-13.  16-14 

Palm  Pilot,  27-21 

Palm  (wireless  handset),  31-21 

Pan  American  World  Airways,  5 1  -4 

Panama: 

medical/dental  instruments/supplies,  44-10 
paper  and  allied  products,  10-17 
telecommunications  and  navigation  equipment, 
31-26 

telecommunications  services,  30-23 
water  transportation,  52-4 
Panama  Canal,  50-7 

PanAmSat  Corporation,  29-2,  29- IS,  29-19 

PanAmSat/Galaxy,  29-20 

Panasonic,  29- 1 6,  29-26,  31-14,31-17,31-23 

PanEnergy  Corp..  5-4 

Panthers  (snack  foods).  35-12 

Paper  and  allied  products.  10-1  to  10-18 

Asian  financial  crisis,  10-4.  10-7,  10-9,  10-11, 
10-13 

conugated  and  .solid  tlber  boxes,  10-12  to  10-15 
industry  peif>rmance.  1999.  10-12  to  10-13 
international  competitiveness,  10-13  to 
10-14 

prices/inventories.  10-13 

prospects,  2000,  10-14 

prospects,  long-term,  10-14  to  10-15 
electronic  commerce,  10-3  to  10-4 
environmental  issues,  10-3  to  10-4,  10-16 
folding  paperhoard  boxes,  10-15  to  10-18 

end-use  market  profile,  10-17 

environmental  profile,  10-16 

industry  performance,  1999,  10-15  to  10-16 

industry  structure,  10- 16  to  10-17 

international  competitiveness.  10-17 

prices,  inventories.  10-16 

product  and  process  innovations.  10-16 

prospects.  2000.  10-17  to  10-18 

prospects,  long-term.  10-18 

trends  and  forecasts.  10-15 
global  market  prospects.  10-4 
global  trends.  1 0-1  to  l(J-2 
growth  factors.  10-2  to  10-3 
growth  projections.  10-4 
industry  definition.  10-1 
paper  and  paperboard  mills.  10-8  to  10-12 

forecast.  1999.  10-11  to  10-12 

industry  performance.  1999.  10-8  to  10-9 

international  competitiveness.  10-1  1 

paper  mills.  10-10 

paperboard  mills,  10-10 

prospects,  long-term,  10-12 

trends  and  forecasts,  1 0-9 
pulp  mills,  10-4  to  10-8 

as  a  global  commodity,  10-6 

industry  performance,  1999,  10-5  to  10-6 

international  competitiveness,  10-7 

prices,  inventories,  operating  rates,  10-6  to 
10-7 

prospects,  2000,  10-7  to  10-8 
prospects,  long-term,  10-8 
trends  and  forecasts,  10-5 
recovered  paper  and  paperboard,  10-3  to  10-4, 
10-7 

recycling,  10-3  to  10-4,  10-7,  10-16 
trade  agreements,  10-4,  10-15 
Paper  industries  machinery,  18-15  to  18-18 
definition,  18-15 
domestic  trends,  18-15  to  18-17 


employment,  18-16 

global  market  prospects,  18-17  to  18-18 

global  trends,  18-15 

greenfield  mills,  18-16  to  18-18 

growth  projections,  18-17 

regulation,  18-15 

restructuring,  18-16 

slow  growth,  18-15  to  18-16 

trade  patterns.  18-17 
The  Paper  Site.  41-5 
Paperboard  Packaging  Council,  10-16 
PaperExchange.com.  41-5 
Papua  New  Guinea,  30- 1 5 
Paraguay: 

automotive  parts,  37-1 1 

insurance  industry,  46-4 

recreational  equipment,  39-14 

software.  28-6 

telecommunications  and  navigation  equipment, 
31-16 

telecommunications  services,  30-23 
Parametric  Technology,  28-1 1 ,  28-16  to  28-18 
Paribas,  47-2 
Pans: 

retailing,  42-7 

telecommunications  services,  30-8 
Partnership  for  a  New  Generation  of  Vehicles 

(PNGV),  14-4,  37-5,  37-6 
Pasminco  Mining  Ltd.,  1-11 
Pasminco  USA.  14-14,  14-15 
Pathmark,  42-6 
PathMaster.  29-16 
Paul  Budde  Communication.  29-21 
Paul  Kagan  Associates.  31-20 
PC  Week.  27-20 

PCC  (Philips  Consumer  Communications).  31-23 
PCS  networks  (.sfc  Personal  communications  .ser- 
vices networks) 
PDC  standard  (.sre  Pacific  Digital  Cellular  standard) 
PdVSA  [see  Petroleos  de  Venezuela.  S.A.) 
Pechiney  (France).  14-2 
PECO  (power  producer).  5-4 
PEMEX  (see  Petroleos  Mexicanos) 
Pennsylvania: 

computer  equipment.  27-5 

electricity  production/sales.  5-2,  5-3,  5-6 

general  components,  15-4,  15-7,  15-9 

iead,  14-8 

medical/dental  instruments/supplies.  44-4 
metals  and  industrial  minerals  mining.  1-10  to 
1-11 

metalworking  equipment.  17-5.  17-7.  17-10 

paper  and  allied  products,  10-18 

production  machinery,  18-16 
People's  Republic  of  China  {see  China  (People's 

Republic  of)) 
PeopleSoft,  28-2,  28-12  to  28-14 
Pequot  River  Shipworks,  22-8 
PerfecTV  Corporation,  29-2 1 
Periodicals,  25-8  to  25- 1 2 

advertising,  25-10 

circulation,  25-10 

costs,  paper,  25-10 

distribution  changes,  25-10  to  25-1 1 

E-commerce,  25- 1  1 

global  pro.spects.  25-1  1  to  25-12 

global  trends,  25-8  to  25-9 

growth  projections,  25-1 1 

international  markets,  25-1 1  to  25-12 

Internet's  effect  on,  25-1 1,  25-12 

joint  ventures/licensing  agreements,  25-12 

market  changes,  25-1 1 

operational  costs,  25-10  to  25-1  I 

restrictions,  in  Canada,  easing  of  25-12 
Perkin  Elmer.  23-3 
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PcrScptivc  Biosyslenis,  23-3 

Personal  communications  services  (PCS)  nelworks, 

31-8,  31-19  to  31-21,  31-26 
Personal  conipulers,  27-10  to  27-14 

in  educational  institutions,  27- 1  2 

global  market.  27-13  to  27-14 

in  government,  27  12 

in  homes.  27- 1 2 

Inlernet  sales.  27-6 

market  si/e/growth,  27-10  to  27-1  1 

nctworknig,  27-18  to  27-23 

prices,  27-2,  27-7,  27-10  to  27-12 

product  cycles,  27-1  to  27-2.  27- II 

projections,  27-12 

technology.  27- 1  I 

thin  client  computing.  27-7.  27-10  to  27-1 1 
Personal  Handyphone  .Service  (PHS)  (Japan). 

31-24.  31-2.'i 
Personal  Responsibilities  and  Work  Opportunity 

Reconstruction  Act  of  1996,  43-10 

Peru: 

automotive  parts,  37-10 

chemicals  and  allied  products,  11-12 

copper.        to  14-7 

environmental  technologies/services,  20-16 
health/medical  services.  43-7 
insurance  industry,  46-7 
I     lead,  14-8.  14-1  I 
overview.  C-7.  C-9 
production  machinery,  lS-1 
telecommunications  and  navigation  equipment, 
31-8 

telecommunications  services,  30-13 

zinc.  14-14.  14-16 
iPesticides.  1 1-9  to  1  1-10 
Petco.  4 1  -4 

Peter  Hart  Associates.  30-16 
Petro-Canada.  4-8 
Petrochemicals.  1 1-6 

Pctroleos  de  Venezuela.  S  A^  (PdVSA).  4-3.  4-5. 
4-6.  18-6 

Pctroleos  Mexicanos  (PEMEX).  4-3.  4-.^ 
Petroleum  and  natural  gas  (U.S.).  3-1  to  3-7 
crude  oil.  worldwide  trends.  3-6 
domestic  industry.  3-1 

consumption  fdVecast.  3-7 
natural  gas.  3-3  to  3-4 
nonmajor  vs.  major  companies.  3-1  to 
3-3 

oil  production.  3-3 
OPEC.  3- 1 

production  forecast.  3-7 
production  shares,  major/nonmajor  compa- 
nies, 3-1  to  3-3 
supply  forecast.  3-7 
exploration/development.  3-3 
Gulf  of  Mexico,  deepwater  development.  3-3  to 
3-4 

industry  definition.  3- 1 
overseas  investments.  3-5  to  3-7 

Africa.  3-6 

Asia.  3-5  to  3-6 

Canada.  3-6 

Eastern  Europe.  3-6  to  3-7 

Latin  America.  3-6 

North  Sea.  3-5 

Pacific  Rim.  3-5  to  3-6 

Soviet  Union  (former  country).  3-6  to  3-7 
reserves.  3-2  to  3-3 
reserves  for  nonmajor  companies.  3-3 
seismic  technology.  3-3  to  3-4 
trade  patterns,  3-6 
ctroleum  refining.  4-1  to  4-9 
branded  outlets.  4-6.  4-8 
capacity.  4-2  to  4-4 


domestic  lorecasis.  4-8 
domestic  refining/marketing.  4- 1  to  4-6 
environmental  issues/costs.  4-4  to  4-5 
industry  definition.  4- 1 
joint  ventures.  4-5  to  4-6 
marketing  operations  consolidation.  4-6 
mergers.  4-5  to  4-6 
profitability.  4-1  to  4-2 
refining  divestitures  by  majors.  4-6  to  4-7 
upgrading  existing  capacity.  4-2  to  4-4 
PG&E  Energy.  5-10 

Pharmaceuticals  {sec  Drugs  and  pharmaceuticals 
industry) 

Phelps  Dodge  Corporation.  1-9.  14-6 
Philadelphia  Suburban  Corporation.  20-7.  20-15 
Phihp  Morns,  48-5 
Philip  Services  Corp..  14-5 
Philippines: 

advertising  industry.  48-7 

aerospace^ 2 1  - 1 .  21-11 

automotive  parts.  37-8 

computer  equipment.  27-1 

construction.  6- 1 1  to  6- 1 3 

electrical  equipment,  19-4 

environmental  technologies/services.  20-7. 
20- 1 5 

footwear/leather.  34-10 
general  components.  1 5-5 
industrial/analytical  instruments.  23-8 
microelectronics.  16-4.  16-7.  16-11 
overview.  C- 1 1 .  C- 1  2 

paper  and  allied  products.  10-4.  10-7.  10-9  to 
10-11 

processed  food/beverages.  35-12 
production  machinery.  18-5 
software.  28-7 

telecommunications  and  navigation  equipment. 

31-7.31-16 
telecommunications  services.  30-7.  30-12. 

30- 1 5 

Philippines  Long  Distance  Telephone  (PLDT).  3 1  -7 
Philips  Consumer  Communications  (PCC).  3 1  -23 
Philips  Electronics.  29-15.  31-14.  31-17.  38-1 1 
Philips  Group  Info  Tech.  3 1  -20 
Phillips  Petroleum.  4-3.  4-5.  4-6,  4-8 
Phoenix  Satellite  Television.  29-22 
Phone.com,  31-21 
Phosphate.  1-12  to  1-13 

Photo  Marketing  Association  International  (PMAI). 

24-5  to  24-7.  24-9 
Photofinishing,  24-8  to  24-9 
Photofini.Mng  News,  24-9 
Photofinishing  News  Inc..  24-8 
Photographic  equipment  and  supplies.  24-1  to  24-1  1 

Advanced  Photo  System  (APS)  format.  24-1. 
24-2.  24-5  to  24-6.  24-8  to  24-10 

Asian  financial  crisis.  24-3 

cameras 

digital.  24-4,  24-7  to  24-8.  24-10 
instant.  24-6 

single-use.  24-1.  24-2.  24-6.  24-8  to  24-1 1 

traditional.  24-5  to  24-6 
chemicals,  film  processing.  24-8 
Chinese  photographic  market.  24-9 
consumer  photography.  24-5  to  24-9 
copiers 

analog.  24-4 

color.  24-4  to  24-5 

digital.  24-4  to  24-5 
digital  imaging.  24-1.  24-4,  24-8.  24-10 
document  management,  24-5 
domestic  trends,  24-2  to  24-4 
E-commerce,  24-2 
employment,  24-3,  24-10 
environmental  concerns,  24-8 


film.  24-6  to  24-7 
global  trends,  24-1  to  24-2,  24-9 
growth  projections,  24-9  to  24-10 
industry  definition,  24- 1 
Internet,  24-2,  24-5.  24- 1 1 
office  equipment/document  management.  24-4 
to  24-5 

document  management.  24-5 
micrographics,  24-4  to  24-5 
peripherals,  multifunctional,  24-1,  24-5 
photofinishing,  24-8  to  24-9 
recycling,  24-8 
shipments,  24-2  to  24-3 
trade  patterns,  24-3  to  24-4,  24-10 
PHS  (see  Personal  Handyphone  Service) 
Piano  industry.  40-6 
Pier  I  Imports.  42-5 
Pigments.  11-5.  11-7 
Pioneer,  29-26 

Pioneer  Consulting.  28-26.  29-26,  29-27 
Pioneer  Rockelplane  Corporation.  21-20.  29-9 
Pipe  fittings  (see  Valves  and  pipe  fittings) 
Piper  (aircraft).  21-4 

PITAC  (President's  Information  Technology  Advi- 
sory Committee).  27-6 
Pittsburg  &  Midway.  2-7 
Pittsburgh.  41-7 
Planet  r(COMSAT).  29-22 
PlanetRx.41-4 
Planing  mills.  7-4  lo  7-6 
Planters  (snack  foods).  35-12 
Plastic  materials  and  resins.  1  1  - 1  7  to  11-19 

building  products  and  materials.  8-8  to  8-9 

consolidation.  11-17 

definition.  11-17 

E-commerce.  11-17 

exports.  11-18 

global  trends.  11-17 

imports.  1  1-18  to  1 1-19 

metallocene  catalyst  technology,  11-17 

outlook,  U.S..  11-17 

shipment  projections.  11-18 

thermoplastics.  11-17 
PLCs  (Programmable  logic  controllers).  19-8 
PLDT  (Philippines  Long  Distance  Telephone).  31-7 
Plumbing  equipment,  8-8  to  8-9 
PMAI  (see  Photo  Marketing  Association  Interna- 
tional) 

PNGV  (see  Partnership  for  a  New  Generation  of 

Vehicles) 
Pokemon.  28-19.  39- II 
Poland: 

automotive  parts,  37-6 

chemicals  and  allied  products,  11-13 

computer  equipment,  27-9 

construction,  6- 1 3 

electricity  production/sales.  5-2 

environmental  technologies/services.  20-17 

general  components.  15-10 

insurance  industry.  46-5.  46-7 

medical/deniai  instruments/supplies.  44-3 

overview.  C- 1 3 

shipbuilding.  22-10 

space  commerce.  29-2 1 

synthetic  rubber,  12-2 

telecommunications  and  navigation  equipment, 
31-16,  31-32 

telecommunications  services,  30-14,  30-25 
Polaris  (motorcycle).  39-19 
Pollution,  water.  18-11 
Pops  Rite  (snack  foods).  35-12 
Portland  General  Electric.  5-5 
Portugal: 

construction.  6-12 

environmental  technologies/services.  20-17 
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Portugal  |ci>iU.|: 

general  components,  15-8 

telecommunications  and  navigation  equipmcni. 
31-5.  31-25 

tclecoinmunications  services,  30-2,  30-24 
Postal  Rate  Commission,  25-8 
Powder  River  Basin,  2-6,  53-2,  53-3 
Power  Marketing  Administrations,  regional.  5-3 
Power-driven  hand  tools,  17-7  to  17-9 

distribution,  17-8 

global  trade  prospects.  1 7-4 

global  trends.  17-7 

growth  projections.  17-8  to  17-9 
Pratt  &  Whitney.  21-19,  29-7 
Pratt  Whitney  Canada,  19-4 
Prefabricated  buildings,  8-4  to  8-8 

metal  buildings,  8-5 

mobile/manufactured  homes,  8-5  to  8-6 

wood  buildings,  8-6  to  8-8 
Preowned  medical  equipment,  44-19  to  44-21 
Prescient  Technologies,  28-15 
Presidential  election,  ettect  on  printed  products, 
25-3 

President's  Information  Technology  Advisory  Com- 
mittee (PITAC).  27-6  ^' 
Price  Watch  (Web  site),  D-2 
Price  Waterhouse,  48- 1  2 
Price/Costco,  41-4 

PricewaterhoiiscCoopers,  28- 1  3.  48-2.  48-3.  48- 1 2. 
48- 1 3 

PrimeSlar.  29-15.  29-20 
Princess  cruise  lines.  52-9 
Pringles  (snack  foods).  35- 1  2 
Printed  circuit  boards.  16-5  to  16-9 
end  markets.  16-6 

global/domestic  Ircnds.  16-5  to  16-6 
growth  pro|ections.  16-6  to  16-9 
production.  16-6 
Printing  and  publishing.  25-1  to  25-21 
book  publishing.  25-12  to  25-16 

book  manufacturing.  25-14 

copyright  enforcement.  25-12.  25-15  to 
25-16 

demographics.  25-14 

distribution,  25-1 4 

education/library  budgets.  25-14 

global  market  prospects.  25-15  to  25-16 

global  trends.  25-12  to  25-13 

growth  projections.  25-14  to  25-15 

international  markets,  25-13 

Internet  and  on-line  technologies.  25-12  to 
25-15 

Internet  sales.  25-14 

retail  trade,  25-14 
book  superstores,  25-14 
CD.s/CD-ROMs.  25-3.  25-15.  25-18.  25-19 
commercial  printing,  25-16  to  25-20 

advertising  expenditures,  25-18 

electronic  media,  competition  from.  25-18 

employment,  25-18 

foreign  competition,  25-17 

global  market  prospects,  25-19  to  25-20 

global  sourcing,  25-17 

global  trends,  25-16  to  25-17 

growth  projections,  25-18  to  25-19 

Internet,  competition  from,  25-18 

structural  dynamics,  25-18 

technological  change,  25-16 
copyright  enforcement,  25-12,  25-15  to  25-16 
demographics,  25-3 
digital  technology,  25-1,  25-3,  25-16 
electronic  media,  competition  with,  25-3 
employment.  25-1 
English  as  world's  language.  25-13 
foreign  investment.  25-3 


global  market  prospects.  25-4 

global  trends.  25-1.  25-3 

international  markets.  25-1 
mergers  and  acquisitions.  25-3 
production  requirements.  25-1,  25-3 
technology,  25-1,  25-3 

growth  projections,  25-3  to  25-4 

impact  of  information  ser\  ices  on,  26-7 

industry  definition,  25-1 

Internet,  competition  from.  25-3.  25-4 

legislation.  25-8 

mergers  and  acquisitions.  25-3 

newspapers.  25-6 

structural  dynamics.  25-3 

technological  transition.  25-1.  25-3 

trade  agreements.  25-4 

trade  patterns.  25-2 

trends  and  forecasts.  25-2 

value  of  shipments.  25-1.  25-2 
Printing  inks.  1 1-12  to  1 1-13 
Printing  trades  machinery.  18-20  to  18-22 

definition.  18-20 

digital  format  systems  in  printing  process. 

18-20.  18-22 
E-commerce.  18-21  to  18-22 
global  trends.  18-20 
projections.  18-20  to  18-21 
trade  patterns.  18-21 
trends/forecasts.  18-21 
Pro  Air,  51-6 

Processed  tood  and  beverages,  35-1  to  35-17 
Asian  financial  crisis.  35-5 
beer.  35-3.  35-5  to  35-6 
consolidation.  35- 1 
distilled  spirits.  35-3  to  35-5.  35-7 
E-commerce.  35-1  io  35-3 
employment.  35- 1 
industry  definition.  35- 1 
Internet  sales.  35-1  to  35-3 
legislation.  35-3 
mergers/acquisitions.  35-1 
red  meat/poultry.  35- 1 2  to  35- 1 6 

consumption.  35-14 

definition.  35-12 

global  market  prospects,  35-14  to  35-16 

global  trends.  35-12 

growth  factors.  35-12  to  35-14 

growth  hormones.  35-13.  35-14 

growth  projections.  35-14 

hides  and  skins.  35-14 
safety  issues.  35-14  to  35-16 
salted  snacks/snack  foods,  35-7  to  35-1  2 

definition.  35-7 

global  market  prospects.  35-9  to  35- 1 2 

global  trends.  35-7  to  35-8 

growth  tactors.  35-8  to  35-9 

growth  projections.  35-9 

Italy.  35-10  to  35-11 

New  Zealand.  35-1  1 

Saudi  .Arabia.  35-1  1  to  35-12 
trade  agreements.  35-3.  35-7.  35-13,  35-14 
wine.  35-3.  35-5.  35-6 
Procter  &  Gamble.  28-27.  35-8.  48-5.  48-6 
Prodelin,  29-14 

Production  machinery,  18-1  to  18-27 
ProEx  Program  ( Brazil ).  21-13 
Professional  business  services.  48-1  to  48-13 

industry  definition.  48-1 

Internet,  48-1 
Professional  services,  26-7 
Programmable  logic  controllers  (PLCs).  19-8 
Prologue.  28-1 1 
Promodes.  42-4 
PSA  Peugeot-Citroen.  36-1 
PSINet,  28-22 


Psion  (Britain).  31-23 

Public  relations  industry.  48-1 1  to  48-13 
international  activities.  48-13 
mergers  and  acquisitions.  48-13 
See  also  Management  consulting  and  public 
relations  industry 

Public  Utilities  Regulatory  Policy  Act  of  1978 
(PURPA).  5-4.'5-8 

Public  works  construction.  6-9 

Publicis.  48-5 

Publishing  (see  Printing  and  publishing) 
Puerto  Rico: 

accounting  .services  industry.  48-4 

water  transportation.  52-5.  52-6 
Pulp  mills.  10-4  to  10-8 
Punder.  Volhard.  Weber  &  Axster.  48-1  1 
Pure  Spin  (golf  equipment).  39-8 
PURPA  (,s<r  Public  Utilities  Regulatory  Policy  Act 

of  1978) 
Purple  Moon.  39-13 


Q 

Qatar.  6- 1 3 

QDS  Partners.  41-4 

Qualcomm.  29-14.  29-15.  29-22.  31-22.  31-23. 
31-28 

Qualex  (Eastman  Kodak).  24-2 

Quark  Tours.  29-3 1 

Quest.  30-6.  30-7 

Quill  V.  North  Dakota.  D-4 

Qwest.  31-10 

Qwest  Communications.  28-24 


R 

RAA  {sec  Regional  Airline  Association) 
Rabanco  Ltd..  20-5 
Radio  broadcasting.  32-8  to  32- 1  1 
Radyne.  29-14 
RAG  International,  2-7 
Rail  systems,  construction  of  6-12 
RAILING  {see  Association  of  American  Railroads)' 
Railroad  Safety  Advisory  Committee  (RSAC),  53-5 
Railroads,  53-1  to  53-7 

advanced  train  control  systems,  53-5 

Amtrak,  53-3  to  53-6 

Canadian  rail  operations,  53-7 

capacity,  53-2  to  53-3 

capital  expenditures,  53-2 

chemical  traffic,  53-3 

coal  traffic,  53-3 

commercialization,  53-7 

commodities,  rail-carried,  53-2,  53-3 

concessioning,  53-7 

conidor  initiatives,  53-5  to  53-6 

definition,  53-1 

E-commerce,  53-5 

export  of  technology/know-how,  53-7 
freight  service.  53-1  to  53-3 
fuel  efficiency.  53-3 
grade  crossing  hazard  mitigation,  53-5 
grain  traffic,  53-3 
high-speed  rail,  53-5  to  53-6 
intermodal  traffic,  53-2,  53-3 
maglev  transportation,  53-5  to  53-6 
, nail/express  business,  53-4 
mergers,  53-1  to  53-2 

Mexican  railroad  privatization,  53-6  to  53-7 
NAFFA  implementation,  53-6  to  53-7 
new  equipment,  53-4 
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Next  Gencralioii  High  Speed  l<:iil  (N(IIISR) 

Pri)gi;iiii,  5.V5 
nonelcetric  loeoiiiotives,  53-5 
Northeast  C'oiriilor  hnproveineiil  Projeet,  5.V4 
passenger  serviee,  53-3  to  53-4 
privati/alion,  53-7 
procliiclivity.  53-2  to  53-3 
Railroad  Safety  Advisory  Committee  (RSAC), 

53-5 

rates,  Ireighl,  53-2 
regulatory  initiatives,  53-5 
ridership,  53-4 

Safely  Assuranee  and  Coniplianee  FVogram 
(SACP),  53-4  to  53-5 

salety  initiatives,  53-4  to  53-5 

Staggers  Rail  Aet,  53-2 

teehnology  initiatives,  53-5 

traek/struelures  enhancement,  53-5 

Trans-Asia  Rail  Project,  53-7 
RASC'OM  (Regional  Satellite  Communications 

Organisation ),  24- 1  I 
Raster  Ciraphics,  24-2 

Raytheon  Company,  2 1  -2.  2 1  -4,  2 1  -6,  2 1  - 1 6.  3  I  -3 1 
RBOC  (  vcc  Regional  Bell  Operating  Companies) 
RCN,3I-IS 

RCRA  (Resource  Conservation  and  Recovery  Act). 

i 

RDL  (Researcli  &  Development  Laboratories). 
29-24 

RDM  Holding  (Netherlands),  21-7 
Ready  Reserve  Force  (RRF),  22-(i  to  22-7 
Real  estate  investment  trusts  (REITs),  fi-6 
Recording  Industry  Assviciation  ol  America  (RIAA), 

"  32-4.  32-5 
Recoton,  29-26 

Recreational  equipment,  39-1  to  39-26 

Asian  Ihiancial  crisis,  39-2.  39-4,  39-9,  39-10, 

39-14,  39-19,  39-21 
baseball,  39-9 

demographic  effects,  39-3,  39-17,  39-24 

E-commerce.  39- 1  to  39-2 

emissions  standards,  39-24 
I      exercise,  39-8  lo  39-9 
I      exports,  39-1,  39-3 

fishing,  39-X 

global  market  prospects,  39-3  to  39-4 
1      global  trends,  39-1  to  39-2 
golf  equipment,  39-7  to  39-8 
growth  factors,  39-2 
growth  projections,  39-3 
Harley-Davidson,  39-1 
industry  definition,  39-1 
in-line  skating,  39-9 
legislation,  39-9,  39-17,  39-24 
mountain  bikes.  39-9,  39-16.  39-17 
retail  environment  changes.  39-5 
skiing,  39-9 
snowboarding,  39-9 
soccer,  39-9 

sporting/athletic  goods.  39-4  to  39-5.  39-9 
Title  iX,  39-5.  39-9 
trade  agreements.  39-15 
trade  patterns.  39-2 
trends/forecasts.  39-2 
women's  participation  in  sports.  39-5 
vecycling,  20-4.  20-1  I  to  20-12 
aluminum.  14-3 
tootwear/leather.  34-4 
lead,  14-9 
metals,  1 4- IX 
metals  industries,  14-19 
paper  and  allied  products,  10-3  to  10-4,  H)-7, 
10-16 

photographic  equipment  and  supplies.  24-8 
I'-il  Hat  Software,  28-10 


Redstone  Comnuinicalions,  27-19 
Refrigeration  equipment  industry,  1 8- 1 8  to 
18-20 

conversion  to  iioii-CI-'C  products,  18-18 
defmilion.  18-18 
li-commerce.  18-19  to  18-20 
global  lieiids.  18-18 
projections,  1 8-20 
Regional  Airline  Association  ( R AA ),  2  I  -6, 
51-5 

Regional  Bell  Operating  Companies  (RBOC), 

28-  22.30-17 

Regional  Satellite  Coinmunicalioiis  ( )igani/ation 

(RASCOM).  29-1  I 
Register.coiii,  28-27 
Regulation: 

^■allroads,  53-2,  53-5 
trucking,  54-1  to  54-2,  54-5 
REITs  (real  estate  investment  trusts),  6-6 
Reliant  Energy,  5-4 
Remote  diagnostics,  43-'-* 
Renault,  36-1.  36-2 
Rental  Service  Corporation.  41-3 
Republic  Engineered  Steels,  13-2 
Republic  Industries  (car  rentals),  50-6 
Republic  Services,  Inc.,  20-5 
Research  &  Development  Laboratories  (RDL), 

29-  29 

Research  and  development  (R&D): 

computer  equipment,  27-4  to  27-5,  27-15 
medical/dental  instruments/supplies,  44-7 
software,  28-2,  28-3 

Research  and  Experimentation  Tax  Credit,  27-7, 
28-3 

Residential  construction.  6-3  to  6-6 

alterations/repairs/additions.  6-6 

niultiunit  homes,  6-5  to  6-6 

single-family  homes.  6-5 
Resource  Conservation  and  Recoverv  Act  (RCRA), 

1-2,20-5,20-11 
Restaurants,  5(J-7  to  50-8 
Retailing,  42-1  to  42-8 

apparel  and  accessory  stores,  42-7 

building  and  garden  supply  stores,  42-5  to  42-6 

competition  strategies,  42-3 

eating  and  drinking  places,  42-7 

E-comnierce,  42-2  to  42-4 

employment,  42- 1 

Euro  (currency),  42-4 

food  stores.  42-6 

general  merchandise  stores,  42-7 

impact  of  information  services  on.  26-7  to  26-8 

industry  definition.  42-1 

international.  42-4  to  42-5 

motor  vehicles.  42-6 

trade  agreements.  42-4 
Reusable  launch  vehicles  (RLVs).  29-5 
Reynolds  Metals  Company.  14-2 
Rheinbraun  AG.  2-7 
Rhode  Island.  5-2,  40-1 
Rhone-Poulenc  (pesticides),  11-10 
RIAA  (.vec  Recording  Industry  Association  of 

America) 
Richfood  Holdings,  42-6 
Ricoh,  24-4 

Riegle-Neal  Interstate  Banking  and  Branching  Effi- 
ciency Act  of  I W,  45-6 
Riley,  Richard  W.,49-1 
Rio  Tinto,  Ltd.,  2-7 
RLVS  (see  Reusable  launch  vehicles) 
RMA  (see  Rubber  Manufacturers  Association) 
Roadinaster,  39-16 
Roadway  Express,  54-2 
Robert  Bosch  GmbH  (automotive  parts),  37-5 
Rocket  System  Corporation  (China),  29-6 


Rockwell,  29-16 

Rockwell  Automation,  23-5 

Rocky  Mountain  Internet,  28-22 

Rogers  &  Wells.  48-1  I 

Rogers  (cable),  31-17 

Rohm  &  Haas  (adhesives),  11-12 

Roller  bearings  (.vcc  Ball  and  roller  bearings) 

Rolls  Royce,  14-13,  36-1 

Romania: 

insurance  industry,  46-5 

overview.  C- 14 

production  machinery.  18-11 

railroads.  53-7 

synthetic  rubber,  1  2-2 

lelecominunications  and  navigation  equipment, 
3  I  -26,  3 1  -3 1 

telecommunications  services,  30-14, 
30-25 
Roper  Industries,  23-3 
Rotary  Rocket  Company,  21-20,  29-8 
Roth  Freres  SA.  37-2 
Rotorcraft.  2 1 -7  to  21-8 
Royal  Caribbean  cruise  lines,  52-9 
Royal  Dutch/Shell,  4-5 

Royal  Philips  Electronics  (Netherlands),  29-15 

RPM.  Inc.  (Tremco  division)  (adhesives).  11-12 

RRF  (  vtf  Ready  Reserve  Force) 

RSAC  (sec  Railroad  Safety  Advisory  Committee) 

RSC  Energiva  (Russia),  29-1  I 

RSI,  29-14  ' 

RTI  International  Metals.  Incorporated,  14-13 
Rubber,  synthetic,  12-1  to  12-6 

Asian  nnaneial  crisis,  12-2 

capacity,  1 2-3  to  I  2-4 

capacity,  new,  12-4  to  12-5 

consumption,  12-1  to  I  2-2 

demand,  I  2-4 

domestic  trends,  12-4  to  12-5 
elastomer  type,  1  2-2 
end  use.  12-2 

global  market  prospects,  12-5  to  12-6 
global  trends,  12-1  to  12-4 
growth  factors,  I  2-4 
growth  projections,  12-5 
industry  definition,  12-1 
industry  statistics.  12-4 
price.  1 2-4  to  I  2-5 
production.  I  2-2 

tire  industry.  12-1,  1  2-2,  I  2-4  to  I  2-6 
trade.  12-2 
trade  patterns,  1  2-3 
trends  and  forecasts,  12-3 
Rubber  Manufacturers  Association  (RMA),  12-4, 
12-5 

Rugs,  9-6  to  9-7 
Russia: 

advertising  industry,  48-7 

aerospace,  2 1  -2,  2 1  -3,  2 1  - 1  2  to  2 1  - 14,  2 1  - 1 6  to 
21-20  H 

aluminum,  14-1 

appliances,  household,  38-1 1 

automotive  parts,  37-8 

chemicals  and  allied  products,  ]  1-9 

computer  equipment,  27-8 

crude  petroleum  and  natural  gas,  3-6,  3-7 

insurance  industry.  46-7  ^. 

medical/dental  instruments/supplies,  44-3 

metals  and  industrial  minerals  mining,  1-6,  1-8, 
1  - 1 3  to  I  - 1 5 

microelectronics,  16-13,  16-14 

mutual  funds,  47-4 

overview,  C-IO,  C-13,  C-14 

photographic  equipment/supplies,  24-6 

printing/publishing,  25-5,  25-17 

processed  food/beverages,  35-3,  35-14  to  35-16 
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Russia  |cont  |: 

production  machinery,  18-1.  18-7.  18-4.  18-11. 

18-12.  18-24.  18-2.') 
recreational  equipment.  .^9-14 
securities.  47-1,  47-2 
software.  28-4 

space  commerce.  29-1.  29-.^  to  29-8.  29-10. 

29- 1 1 ,  29- 1 9.  29-2  1 .  29-28.  29-.^  1 
steel.  1  .V 1 .  1  .V2 
synthetic  rubber.  1 2-2.  1 2-3 
telecommunications  and  navigation  eL|uipmcnt, 

31-14.  31-26.  31-32 
telecommunications  services.  3()-2.'i 
titanium.  14-11  to  14-13 
Russian  financial  crisis.  C-\.C-f>.  C-7.  C-8.  C-IO. 

C-13.C-14 
Russian  .Space  Agency.  29-5 
RWE  AG  (Germanv).  2-7 


.Saab.  36- 1 

Saab  Aircraft  AB  (Sweden).  2 1 -2.  21-12 
S ABESP  ( water  company,  Brazil ),  6- 1 2 
SABRE.  Inc..  51-7 
SABRE  Group.  30-19 

SACP  (.sec  Safety  Assurance  and  Compliance  Pro- 
gram) 

S.'XD.'V  (South  Atrican  Dcvelopmcnl  Goniiiuinity ). 
C-11 

SADAFCO  (snack  foods).  35-12 
Safe  Drinking  Water  Act.  6-10.  20-6 
Safety  Assurance  and  Compliance  Program 

(SACP).  53-4  to  53-5 
Safety  issues: 

general  components.  15-7  to  15-8 

motor  vehicles.  36-4 

processed  food/beverages.  35- 14  to  35-16 

production  machinery.  18-23 

railroads.  53-4  to  53-5 

water  transportation,  52-2  lo  52-3 

welding  apparatus.  17-10 
Safeway.  Inc..  42-6 
Sam's  Club.  41-4 
Samsung.  16-1  1.  29-15 

Samsung  Aerospace  Industries  Ltd,  (South  Koreai. 
21-12 

Samsung  Motors  Incorporated.  36- 1 
Sanyo.  29-16 

SAP  AG.  28-2.  28-7.  28-1  1  to  28-14 
Sartorius  (Germany).  23-3 
SAT  (.st'f  Scholastic  Achievement  Test) 
Satellite  Broadcasting  and  Communications  Associ- 
ation (SBCA).  29-20 
Satellite  communications  services.  29-17  to  29-27 

broadband  systems,  29-25  to  29-26 

definition,  29-17 

digital  audio  radio  .service.  29-26  to  29-27 
direct  broadcast  (DBS)  satellite  services.  29-10. 

29-14.  29-17.29-20  to  29-21 
domestic  trends.  29-19  to  29-21 
E-commerce.  29-26 

fixed  satellite  .services  (ESS),  29-2.  29-19  to 
29-20 

global  positioning  system,  29-27 
global  trends,  29-17  to  29-18 
growth/trade  projections.  29-27 
international  agreements.  29-19  to  29-20 
international  direct  broadcast  (DBS)  satellite 
services.  29-21 
Afnca.  29-22 

Asia-Pacific  region,  29-21  to  29-22 
Europe.  29-21 


Latin  Amenca,  29-21 

Middle  East,  29-22 
Internet  Protocol  (IP),  29-14 
mergers/acquisitions,  29-18 
mobile  satellite  services,  29-22  to  29-25 
mobile  satellite  systems  for  telephony.  29-24 
regulatory  developments.  29-18  to  29-19 
Satellite  communications  systems: 
definition.  29-9 

ground  segment.  29- 1 3  to  29- 1 7 
definition.  29-13 

digital  audio  broaucasting  services.  29-16 
direct  broadcast  satellite  (DBS)  equipment. 

29-1.  29-14  to  29-15 
direct  to  home  ( DTH )  equipment.  29-11. 

29-14  to  29-15,  29- IS 
domestic  trends.  29-16  to  29-17 
global  positioning  system  (GPS).  29-2. 

29-16.  29- 17^ 
growth/trade  projections.  29-17 
large  earth  stations.  29-14 
mobile  .services  equipment.  29- 15  to  29-16 
telemetry,  tracking,  and  control  (TT&C)  sys- 
tems'. 29-14 
television  receive-only  (TVRO)  equipment. 

29-14  [o  29-15.  29-17 
very  small  aperture  terminals  (VSAT).  29-1 
to  29-3.  29-14.  29-16.  29-17.  29-25 
remote  sensing  satellites 

domestic  outlook.  29-28  to  29-29 
global  outlook.  29-27  to  29-28 
growth/lraile  projections.  29-29  to  29-30 
space  segment.  29-9  to  29- 1  3 

domestic  trends.  29- 1  2  lo  29- 1 3 

GEO  satellites.  29-1.  29-3.  29-9.  29-9  to 

29-1  1.  29-17 
global  outlook.  29-9  to  29-12 
non-GEO  satellites.  29- 1 1  to  29- 1  2 
satellite  parts  and  components.  29-1  3 
Satellite  Indusiry  Association  (SIA)  Eutron  Corpo- 
ration. 29- 12,29-16  to  29- 1  X.  29-2  1 . 
29-27 

Satellite  Master  Antenna  Teles  ision  (SMATV). 

29-21 
SatMex.  29-19 

SATR.iX  (South  Africa  Telecominuiiications  Regula- 
tory Authority).  30-1  3 
Saudi  Arabia: 

aerospace.  21-3.  21-13 

chemicals  and  allied  products.  11-17 

computer  equipment.  27- 1 7 

electrical  equipment.  19-3 

health/inedical  services.  43-8.  43-9 

lead.  14-8 

overview.  C-IO 

processed  food/beverages.  35-1  I  to  35-12 

production  machinery.  18-6.  18-9 

space  commerce.  29-22.  29-25 

telecommunications  and  navigation  equipment. 
31-27.31-31 

telecommunications  services.  30-25 
Savage  Resources  Ltd..  1-11 
Savage  Zinc.  14-14 

Savings  institutions.  45-3.  45-6  to  45-7 
asset  quality.  45-7 
charters,  4.5-3.  45-6 
con.solidation.  45-3 
failures.  45-3 
FDIC  insurance.  45-3 
Internet-based  institutions.  45-6 
large  vs.  small  thrifts.  45-7 
net  interest  margins.  45-6 
profitability.  45-6 

unitary  thrift  holding  companies.  45-3 
Savings/disposable  income  ratio,  38-2 


SBA  (see  Small  Business  Administration) 
SBC  Communications,  30-2,  30-6.  30-7,  30-20 
SBCA  (Satellite  Broadcasting  and  Communications 

Association).  29-20 
SBC-Ameritech.  30-6.  30-20 
Scandinavia; 

computer  equipment,  27-16 

electricity  production/sales,  5-2 

overview,  C-6 

paper  and  allied  products.  10-6.  10-1 1 
printing/publishing.  25-3.  25-5.  25-17 

Schneider  National.  54-2.  .54-3 

Scholastic  Achievement  Test  (SAT).  49-4  to  49-5 

School  construction.  6-10  to  6-1 1 

Schweizer  Horse.  47-7 

Scientific  Atlanta.  29-2.  29-14.  29-16  to  29-17. 

31-14.  31-17 
SCIP  {\ec  Supply  Chain  Integration  Program) 
SciQuest.  4 1  -5 
SCO.  28-10 
.Scotland.  48-4 
Scottish  Power.  5-4 

Screw  machine  products  and  industrial  fasteners. 
15-4  to  15-6 

Asian  financial  crisis.  15-4 

domestic  trends.  15-4 

employment.  1 5-4 

Fastener  Quality  .Act.  15-6 

global  market  prospects.  1 5-6 

global  trends.  15-4 

growth  projections.  15-6 

"specials"  segment.  15-4 

"standards"  segment.  15-6 
SDMI  (  sec  Secure  Digital  Music  Initiative) 
SDRC  (  sec  Structural  Dynamics  Research  Corpora- 
tion) 
Sea  Launch,  29-7 
.Sealants.  I  I  - 1 0  lo  I  I  - 1  2 

Search  and  navigation  equipment.  31-30  to  31-33 
commercial  applications.  31-31 
consolidation.  31-.^()  to  31-31 
Defense  Advanced  Research  Pro|ect  Agency. 
31-31 

dclense  spending.  3 1  -30.  3  I  -32 
definition.  31-30 

employment.  3 1-31  i 

global'markets.  31-31  to  31-32 

Cdobal  Positioning  Sy.slem  (GPS).  31-31.  31-33  ,^|' 

growth  projections.  31-32  to  31-33 

prospects,  long-term.  3 1  -32  to  3 1-33 

trends.  31 -.30  to  31-31 
Sears.  38-12,  38-16 
Seattle  FilmWorks,  24-2 
Seawolf  submarine,  22-5 

SEC  Lsee  U.S.  Securities  and  Exchange  Commission); 
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n  glass.  28-2 
<1  Consulting.  1  1  -6 
I  l.anka: 
construction.  6- 1 2 

metals  and  industrial  minerals  mining.  1-15 
icleeommunicalions  services.  30-12 
I  (see  Space  Systems/Loral) 
Lawrence  Seaway.  52-S 
iggers  Rail  Act.  53-2 

indard  &  Poor,  20-3.  20-4.  27-19.  27-21.  27-23. 
36-4 

indard  &  Poor's  (S&P)  500  stock  index.  47-S 
mdard  &  Poor's/Pratts.  51-3 
indard  Industrial  Classification  (SIC).  26-4 
codes,  A-1 

microelectronics.  16-2.  16-14 
professional  business  services.  48-1 


Slamlard  Terminal  Area  Replacement  System 

(S  TARS),  51-4 
Standards  2000  initiative,  49-5,  49-9 
Stanford  Telecommunications,  29- 1 4 
Staples.  41-4.  42-4 
^  Star  (airline  alliance).  5  1  -2 
Star  (China).  27-14 
Star  Division.  27- 1  I 
Star  TV.  29-22 
,S7(;/-  Wars  toys.  39- 1  I 
Starbucks.  42-2 
StarChoice  (Canada).  29-22 

STARS  (Standard  Terminal  Area  Replacement  Sys- 
tem ).  5 1  -4 
Starsem  (Russia).  29-5 

State  Machinery  and  Electric  Products  Import  and 
Export  Office  (China).  44-20 

Skilislical  AhslriH  I  af  the  Ihuied  Stales.  49-2,  49-4 

Statoil  (Norway),  4-3 

STB  (see  Surface  Transportation  Board) 

STC  (Saudi  Arabian  telecommunications  operator), 
30-25 

Steel  Action  Program,  1  3-2 
Steel  industry,  I  3- 1  to  I  3-6 

American  Iron  and  Steel  Institute,  13-3 

Asian  financial  crisis,  13-1 

capacity.  1 3-3 

consolidation  of  companies.  13-2 
construction  market.  13-3 
demand.  13-2  to  13-3 
employment.  1 3-3 

global  market  prospects.  1 3-5  to  I  3-6 

global  trends.  13-1  to  13-2 

growth  projections.  13-4  to  13-5 

industi'y  definition,  13-1 

legislation,  13-1,  13-3 

minimills,  1  3-3 

motor  vehicles,  1  3-3 

North  American  Steel  Framing  Alliance, 
13-3 

prices.  1 3-3 

scrap  substitutes.  1 3-4 

trade  banner  removal.  13-5 
Steiger  Tractor.  18-9 
Stop  &  Shop.  42-6 
Storm.  29-14 

The  Strategis  Group.  29-21.  30-18.  30-22.  30-23. 

30-24,  31-17,  3  I- IS,  31-24,  31-26 
Strategy  Analytics,  30-18,  30-24.  31-26 
Stroh  Brewing  Company,  35-5 
Structural  Dynamics  Research  Coiporalion 

(,SDRC),  2S-15,  28- !  7 
Structure,  42-7 
STS,  29-14 
Subaru.  .36-1.  36-7 
Sub-Zero  (refrigerators).  38-14 
Sudan: 

computer  equipment,  27-9 

Internet  technologies,  28-28 
Sue/  Lyonnaise  des  Eaux  (France),  20-7.  20- 14. 

20-15 
Sulfur.  1-14 

Summer  Olympics  (2000.  2004).  32-8.  32-10 

Sun  Country  (air  charter).  5  1  -5 

Sun  Microsystems.  27-6.  27- 1 1 .  27- 1 5.  27- 1  7.  28-2. 

2S-8  to  28-10.  28-21.  28-24 
Sunstrand.  21-2 

Super  Snack  (snack  foods).  35-12 

Supercomputers.  27-14  to  27-16 

Superfund  (see  Comprehensive  Environmental 

Response  Compensation  and  Liability 

Act) 

SuperValue.  42-6 

Supply  Chain  Integration  Program  (SCIPl.  9-2 
Surface  Transportation  Board  (STB).  53-1.  53-7 


.Surface  Transportation  filficieiicy  Act  of  1  ')91 

(IS'TliA).  1-12.  6-9 
Surgical  appliances/supplies.  44- 14  to  44- 1 5 
Surgical  instrumcnls/siipplies.  44- 1  2  to  44- 14 
Suriname.  1  1  5 
Sui  vexA  Oin.  28  10 
Suzuki.  36-1.  39-21 
S&W  (snack  foods).  35-12 
Swaziland.  29-22 
Swetlen: 

automotive  parts.  37-3 

education  and  training.  49-4.  49-7 

general  components.  15-8.  15-10 

industrial/analytical  instruments.  23-5 

insurance  industry.  46-5 

lawn/garden  equipment.  38-18 

lead,  14-10 

metaiworking  equipment,  17-9,  17-11 
overview.  C-6 

paper  and  allied  products.  10-6.  10-7.  10-11 
production  machinery.  18-15.  18-18 
space  commerce.  29-28 

telecommunications  and  navigation  equipment. 
31-16.  31-17 

telecommunications  services.  30-S.  30-14 

travel/tourism.  50-4 

wholesaling,  41-3 

wood  products.  7-6 
Swierenga,  David  A..  5  I  -4 
Swiss  Reinsurance  Companv.  46-1 
Swissair.  5  1  -2 
Switchgears.  19-6 

definition.  19-6 

E-commerce.  19-6 

global  market  trends.  19-6 

projections.  19-6 

trade  patterns.  19-7 
Switzerland: 

aerospace.  21-13 

chemicals  and  allied  products.  1  1-16 
commodity  futures.  47-7 
education  and  training.  49-7 
environmental  technologies/services. 
20-18 

financial  institutions.  45-4 
health/medical  services.  43-6 
industrial/analytical  instruments.  23-5 
lewelry.  40-1.  40-3,  40-4 
medical/dental  instruments/supplies,  44-7 
metaiworking  equipment,  17-4,  17-7.  17-11 
photographic  equipment/supplies.  24-2 
processed  food/beverages.  35-6 
production  machinerv.  18-15.  18-18. 
18-25 

telecommunicalions  and  navigation  equipment. 
31-18 

telecommunications  services.  30-8 
Sybase.  28-10 
Sybron.  23-3 
Synopsys.  28-16  to  28-18 
Synthetic  rubber  (see  Rubber,  synthetic) 
Syria: 

building  products  and  materials.  8-5 
computer  equipment.  27-9 
insurance  industry.  46-5 
Internet  technologies.  28-28 
Systems  Software  Associates.  28- 1 3 


T 

T  &  N  (automotive  parts).  37-2 

TABD  (see  TransAtlanlic  Business  Dialogue) 

Table.service  Operator  Survey.  50-7  to  50-8 
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Taiwan: 

aerospace,  21-1  1.  21-20 
aluminum.  14- 1 

apparcl/tabricated  textile  products,  .i,i-4 
appliances,  household,  .^8-14, 
budding  products  and  materials,  8-5.  8-9 
computer  ec|uipnient.  27-1.  27-3,  27-1.^.  27-22. 

27-2.^ 
construction.  6- 1  2 
education  and  training.  49-4 
electrical  equipment,  19-4,  19-7.  19-8 
environmental  technologies/services,  20-1.5 
footwear/leather,  .M-6,  34-7.  34-10 
general  components.  15-4.  15-5.  15-8 
health/inedical  services.  43-9 
industrial/analytical  instruments,  23-5.  23-6. 

23-8 

insurance  industry.  46-5,  46-7 
jewelry.  40-4 
lead.  14-1  1 

medical/ilenlal  mstruments/supphes,  44-9 
metals  and  industrial  minerals  mining,  1-14 
metalworkuig  ec|uipment.  17-2.  17-4.  17-7. 

17-  9.  17-11 
microelectronics.  16-4,  16-7,  16-11,  16-13, 

16-15  to  16-17 
iiiuMcal  instruments,  40-7,  40-8 
paper  and  allied  products,  10-10,  10-14,  10-17 
photographic  eciuipmeiit/supplies,  24-4 
printing/publishing,  25-5 
processed  lood/heverages,  35-5,  35-10,  35-14, 

35-16 

proiluctioii  macliineiv,  IX  12.  18-15,  18-18, 

18-  21 

reciealioiial  ec|Uipmciil,  39-4,  39-10.  39-18. 

39-19.  39-25 
soil  ware,  28-17 

space  commerce,  29-8,  29- 1  1 ,  29-28 
steel.  1  3- 1 

synthetic  rubber.  1 2-2 

lelecommunicalions  and  navigation  equipment. 

31-4.  31-6,  31-1  1.  31-^14,  31-16.  31-25 
telecommunications  services,  30-24 
textiles,  9-4 

Taiwan  Environmental  Protection  Admiiiislration, 
6-12 

Taiwan  .Semiconductor  Industry  Association 
(TSIA),  16-12 

TAM  Airlines  (Brazil),  21-13 

Tampa  Bay  .Shipbuilding  Co..  22-2 

TANF  (  vcc  Temporary  Assistance  to  Needy  Fami- 
lies) 

Tanzania.  30- 1  3 

Tasali  (snack  foods).  35-12 

Tax  Freedom  Act.  28-28 

Taxpayers  Relief  Act  of  1997  (TRA).  53-4 

TCC  {\cc  Transportation  Technologv  Center) 

TCG.  .^0-7 

TCI  International.  30-20 

TCI  (Tele-Communications.  Inc.).  28-22.  31-14 
TEA-21  (  sec  Transportation  Equity  Act  lor  the  21st 

Century) 
Tecan,  23-3 

Technology  agreements.  27-3 
Technology  Literacy  Challenge,  49-5 
Technology  Literacy  Challenge  Fund.  49-10 
Technology  Partnership  Program  (Canada),  21-13 
Telebras  (Brazil,  telecommunications).  30-13.  31-8 
Telecom  Argentina,  3 1  -8 
Telecom  Italia,  29-25 
Telecom  New  Zealand,  31-25 
Tele-Communications,  Inc.  (TCI),  28-22,  31-14 
Telecommunications  Act  of  1996,  30-1 ,  30-5,  30-6, 

.30- 1 3.  30- 1 5.  .30-20.  3 1  -3,  3 1 -9,  3 1  - 1 4 

to  31-16,  31-18.  32-7.  32-9 


Telecommunications  and  navigation  equipment. 
31-1  to  3 1  -34 
air  traffic  management  (ATM)  systems.  31-31. 
31-33 

Asian  financial  crisis.  31-1.31-6,  31-9,  31-14, 

31-18,  31-25 
cellular  systems,  (see  Wireless  communications 

equipment) 
computer  telephony  integration  (CTl).  31-12 
cust<inier  premises  equipment.  31-11  to  3 1  - 1 3 

definition.  31-11 

global  markets.  31-13 

global  trends.  31-11  to  31-12 

growth  projections.  31-12  to  31-13 

Internet.  31-12 

market  trends.  31-11  to  31-12 
deregulation.  D- 1 
digital  audio.  31-15 
digital  television.  31-15 
digital  wireless  networks.  31-3 
domestic  trends.  3 1  -2  to  3  1  -3 
employment.  3 1  -3 
export  shipments.  31-2 
fiber  optics.  3 1  -3 

global  market  prospects.  3  1  -5  to  3 1  -8 
Africa.  31-8 

Asia-Pacific  region,  3 1  -6  to  3 1  -7 

Central/Eastern  Europe.  31-6 

Latin  America.  3 1  -7  to  3 1  -8 

Newly  Independent  States.  31-6 

Western  Europe.  3 1  -5  to  3 1  -6 
Cilobal  Positioning  .System.  31-31 
global  trends.  3 1  -1  lo  3 1  -2 
growth  priijections.  3 1  -3  to  3 1  -5 
high-definition  television  (HDTV).  31-15 
industry  definition.  31-1 

International  Mobile  Telecoinmunicalions  2000 

(IMT-20()0).  31-27  to  31-29 
liileinel.  ^1-3.  31-5.  31-6.  31-9.  31-10 
Internet  access,  3 1  -3.  31-10 
legislation.  31-9 

MSC  (Multimedia  Super  Corridor)  pro|ect 

(Malaysia),  31-7 
multiple  system  operators  (MSOs),  31-13  to 

31-14 

network  equipment,  3  1  -8  to  3 1  - 1  1 

definition.  31-8 

global  market  prospects.  31-11 

global  trends.  3 1  -8  to  3 1  -9 

growth  factors.  31-9  to  31-1  1 

growth  projections.  31-i  I 
Pacific  Digital  Cellular  (PDC)  standard  (Japan). 

31-24.  31-25 
parts.  3 1  -4 

personal  communications  services  (PCS)  net- 
works. 31-8.  31-19.  31-20.  31-21. 
31-26 

Personal  Hanilyphone  .Service  (PHS)  (Japan). 

3 1 -24.  3 1  -25 
Quadrennial  Defense  Review  process. 

3  1  -32 

regulatory  developments.  3 1  -3.  31-18 
research  and  development.  3 1  -3 1 
technical  standards.  31-23 
telephones,  wireless,  {.vcc  Wireless  communica- 
tions equipment) 
terrestrial  broadcasting/cable  television  equip- 
ment. 31-13  to  31-18 
ATSC  (Advanced  Television  Systems  Com- 
mittee )  standard.  31-15 
consolidation.  31-16 
Data  Over  Cable  Interface  Specification 

(DOCSIS).  31-17 
definition.  31-13 
digital  audio.  31-15 


digital  television.  31-14 

domestic  trends.  3 1  - 1 4  to  3 1  - 1 5 

E-commerce.  31-16 

global  markets.  31-18 

global  trends.  31-15  to  31-18 

growth  projections.  31-18 

high-definition  television  (HDTV ).  31-15 

Internet.  31-14.  31-16  to  31-18 

OpenCable  standards.  31-16 

revenues,  31-14 
third-generation  (.30)  Standard,  31-6.  31-21  to 

31-23,  31-25.  31-27  to  31-30 
trade  agreements,  31-1,31-3  to  3  I  -9,  3 1  - 1 1 
trade  patterns,  3 1  -4 
trade  performance,  3 1  -3  to  31-4  I 
trends/forecasts,  3 1  -2 

UMTS  Terrestrial  Radio  Access  (UTRA),  31-27 
Universal  Mobile  Telecommunications  Service  i 

(UMTS),  31-27,  31-29 
voice/data  convergence  (CTl ).  31-12 
Telecommunications  Industry  Association  (TIA). 

31-19.31-20 
Telecommunications  Italia  (Tl).  30-14 
Teleconnnunications  services,  30- 1  to  30-26 

Asian  financial  crisis,  30-12,  30-24  -.■ 
caiTiers"  accounting  rates,  30-3 
cellular  networks,  30-2,  30-16  | 
China's  Five  Year  Plan,  30-4  I 
competition,  30-2  f' 
E-commerce,  30- 10  r 
employment,  30-3  ' 
foreign  markets.  30-2  I . 

global  market  prospects.  30-3  iv  30-4  r; 
global  trends,  30-1  to  30-2  'k 
growth  factors,  30-2  to  30-3  'f 
growth  projections,  30-3  ■'' 
industry  definition,  30-1 

International  Mobile  Telecommunications-2()00'' 

(IMT-2000)  project.  30-21 
legislation.  30-1 .  .^0-2.  .30-5.  30-6.  M-\0  to 

,30-13,  30-15.  .30-20,  M)-2\  \ 
local  Bell  companies.  30-3  j 
local  exchange  firms.  30-6  to  30-7  j  > 

market  liberalization.  30-2  ' 
mergers  and  business  alliances.  30-2 
new  business  opportunities.  30-4  j 
Operators'  Harmonization  Group  (OHG)  agre'e-ljj 

ment.  30-2 1  ' 
PCS  networks.  30- 1 6  to  30- 1 8.  30-20.  30-22, 

30-23 

privatization,  .^0-1  to  M)-! 
trade  agreements.  30-2.  30-1 1  to  30-14 
"traded"  services,  demand  for.  30-4 
trends  and  forecasts,  30-4 
universal  service,  30-4 

WTO  Agreement  on  Basic  Telecommunication 
Services.  30-1.  30-2.  30-8.  \  1.  30-1: 
to  30-15 

Teledesic.  21-18.  29-2.  29-7.  29- 1 2.  29-25 
Telefiinica  Argentina.  3 1  -8 

Telefonica  Autrey  (Mexico).  29-19  ' 
Telefonica  Peru.  30-13.  31-8 
Teleglobe  (Canada).  29-25 
Teleicomunikacja  Polska  (TPSA).  .^0-14 
Telemedicine,  26-7,  43-9,  43-15  to  43-16 
Telephone  .services,  30-4  to  30-15 
bundled  services,  30-6 

competitive  local  exchange  carriers  (CLECs), 

30-4  to  30-5,  30-7 
fax  traffic,  30-1  1  | 
growth  projections,  30-10  to  30-14 
inf  ormation  and  communications  companies, 

30-6 

Internet,  30-6  to  30-10 
Internet  protocol  telephony,  30-8  to  30-10 
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llbciali/alioii  in  iDivigii  iiiarkL'ts,  .^0-1  1  to 
30-14 
Africa,  30-1.^ 
Asia,  30-11  to  30- 12 

China  (People's  Republic).  30-12  to  30-13 
Kurope,  30-14 

Latin  America,  30- 1 3  to  30-14 

Southern  Asia,  30- 1 2 
local  exchanyc  llrnis,  30-6  to  30-7 
local  telephone  companies,  30-3,  M)-5  to  30-7 
long-distance  inurket,  30-6 
long-distance  telecommunications  providers, 

30-7  to  30-S 
inergers  and  business  alliances,  30-5  to  30-6 
packet-switched  voice  tratnc,  30-9 
service  providers,  30-4  to  30-5 
supercarriers,  30-6 

wireless  telephones,  {.see  Wireless  communica- 
tions equipment) 

WTO  agreement  implementation.  30-14  to 
30- 1 5 

See  also  Wireless  communications  services 
Felestat  Canada,  29-22 
Television  broadcasting,  32-X  to  32-1  I 
relevisit)n  Network  (.Saudi  Arabia).  29-22 
Felewest  (UKi.  31-16 
Felital.  29-15 
lelkom,  S.A.,  30-13 
Pelmex,  30-2,  30- 1 5 
"cKtra  (Australia).  28-.^0 

I  iiiporary  Assistance  to  Needy  Families  (TANF). 

43-10  to  43- 1  I 
I  n,-'t  Healthcare.  43-1  I 
cniieco  Inc.  (automotive  parts).  37-2.  37-3 
I  ennessee: 
lead.  14-S 

metals  and  industrial  minerals  mining.  1-10.  I -I  I 

nietalworking  equipment.  17-7 

/inc.  14-14 
ennessee  Valley  Authority.  5-4.  5-X 
ci  j,  27-15 
n  iNon.  31-17 
c  .ICO.  3-6.  4-2.  4-5 
I'  '..is: 

aerospace.  21-6  to  1 2-8 

computer  equipmenr.  27-5 

crude  petroleum  and  natural  gas.  3-4 

electricity  production/sales.  5-2.  5-4.  5-9 

general  components.  1 5-7 

lead,  14-8 

legal  services  industry,  48-9 
medical/dental  instruments/supplies.  44-4 
metals  and  industrial  minerals  mining.  1-9, 

1-11.1-12 
metalworking  equipment.  17-7 
railroads.  53-2 
synthetic  rubber.  12-5 
travel/tourism.  50-5 
trucking.  54-6 
xas  Instruments.  16-9 

XNET  {.see  Textile  Industry  Data-Sharing  Net- 
work) 

Mile  industry,  9-1  to  9-10 
broadwoven  fabric  mills,  9-5  to  9-6 
carpets  and  rugs.  9-6  to  9-7 
electronic  commerce.  9-2 
employment.  9-2 

estimates  and  forecasts,  9-3  to  9-4 

broadwoven  fabric  mills.  9-5 

carpets  and  rugs,  9-8 

man-made  fibers,  9-9 

weft,  lace,  and  warp  knit  fabric  mills.  9-7 

yarn  spinning  mills,  9-8 
Free  Trade  Area  of  the  Americas  Agreement,  9-4 
global  market  prospects,  9-4  to  9-5 


global  trends.  9-1  to  9-2 
growth  (actors,  9- 1  to  9-2 
growth  projections,  9-3  to  9-4 
industry  derinilion,  9-  i 
man-made  fibers.  9-8  to  9-10 
quick  response  (QR)  [irograms.  9-2 
quota  elimination.  9- 1 
technology.  9- 1 
telecommunications.  9-2 
trade  patterns.  9-4 

broadwoven  fabric  mills.  9-6 

man-made  fibers.  9-9 
vertical  integration.  9-2 
welt,  lace,  and  warp  knit  fabric  mills.  9-6 
yarn  spinning  mills,  9-7  to  9-8 
See  al.so  Apparel  and  fabricated  textile  products 
Textile  Industry  Data-Sharing  Network  (TEXNET), 

9-  2 

Textile  products,  fabricated.  33-12,  {See  iil.so 

Apparel  and  fabricated  textile  products) 
Textile/Clothing  Technology  Corp.  (TC2),  33-9 
Textron  Lycoming,  21-2 

TFM  (Transportacion  Ferroviaria  Mexicana).  53-6 

Tg  Soda  Ash  Inc..  1-13 

Thai  International  Airlines.  21-12 

Thailand,  13-1 

advertising  industry.  48-7 

aerospace? 21-1,  21-4.  21-1  I.  21-12 

appliances,  household.  38-15 

automotive  parts,  37-8,  37-9 

building  products  and  materials.  8-10 

computer  equipment.  27-1.  27-3 

construction.  6-11  to  6- 1  3 

copper.  14-4 

electrical  equipment.  19-1.  19-3.  19-8 
footwear/leather.  .U-6.  34-7.  34-9.  ^4-]^) 
general  components.  15-5 
health/medical  services.  43-7 
insurance  industry.  46-5 
jewelry.  40-1.  40-4 

medical/dental  instruments/supplies.  44-20 
metals  and  industrial  minerals  mining.  1-14 
metalworking  equipment.  17-2.  17-7 
microelectronics.  16-1.  16-7.  16-10.  16-11 
motor  vehicles,  36-2 
musical  instruments.  40-5 
overview.  C- 1  1 

paper  and  allied  products.  10-4.  10-7.  10-9  to 

10-  11.  10-13 

photographic  equipment/supplies.  24-2  to  24-4 

processed  food/beverages.  35-3 

railroads,  53-7 

software,  28- 1 7 

space  commerce.  29-28.  29-29 
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